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PREFACE, vii

selected for Chinchona-plantations, and an account
of the progress of the experimental cultivation of
those inestimable trees, from the arrival of the plants
and seeds, early in 1861, to the latest dates.

In conducting the operations connected with the
collection of Chinchona-plants and sceds in South
America, I obtained the services of Mr. Spruce, Mr.
1 >-hett, Mr. Cross, and Mr. Weir; and it affords
me great pleasurce to have this opportunity of pub-
licly recording their perseverance in facing many
dangers and Lardships, and in doing the work that
was allotted to them so ably, and with such complete
success,

To Mr. Richard Spruce, an eminent botanist who
hag for eight years been engaged in exploring the
basin of the Amazons, from Para to the peaks of the
Quitenian Andes, and from the falls of the Orinoco
to the head-waters of the Huallaga, the largest share
of credit, so far as the South American portion of
the enterprise is concerned, undoubtedly belongs.
I have endeavoured to do justice to his untiring
energy and zeal, and to the important service which

he has rendered to India.

But the collection of plants and seeds in South
Amenca, and their conveyance to the shores of India,
would: bave.been of little use if they had not been
delivered into competent hands on arriving at their

L BN - -
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destination. To the scientific and practical know-
ledge, the unwearied zeal, and skilful management
of Mr. Mclvor, the Superintendent of the Govern-
ment (Grardens at Ootacamund, on the Neilgherry
hills, is therefore due the successful introduction
of Chinchona-plants into India. His care has now
‘been fully rewarded, and the experiment has reached
a point which places it beyond the possibility of ulti-
mate failure.

Tam indebted to Sir William Hooker, who has,
from the first, taken a deep interest in this beneficial
measure, for many acts of kindness, and for his
readiness to give me valuable advice and assistance ;
while he has rendered most essential service in
successfully raising a large number of Chinchona-
plants at Kew., To Dr. Weddell my thanks are
due for much information most promptly and kindly
supplied; and to Mr. Howard for the important
suggestions and information with which he has fre-
quently favoured me, and which no scientific man
in Europe is better able_to give. It is a fortunate
_circumstance that his invaluable and superbly illus-

-
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Howard has likewise done good service by present-
ing the Indian Government with a fine healthy plant
of Chinchona Uritusinga, a species which had not pre-
viously been introduced. I take this opportunity of
expressing my thanks for much assistance from Dr.
Seemann, the able Editor of the ‘ Bonplandia ;’ from
Mr. Dalzel], the Conservator of Forests in the Bombay
Presidency; from Dr. Forbes Watson, the Reporter
on the vegetable products of India, at the India
Office ; from Mr. Veitch, of the Royal Exotic Nursery
at Chelseas and from many kind friends both in Peru
and India. I am also indebted to Mr. Alexander

‘Smith, son of Mr. John Smith, the Curator of the

Royal Botanical Gardens at Kew, for an interesting
note on the principal plants employed by the natives
of India on account of their real or supposed febri-
fugal virtues, which will be found in an Appendix.
The botanical name for the plants which yield

Peruvian bark was given by Linneus, in honour of

the Countess of Chinchon, who was one of the first
Europeans cured by this priceless febrifuge. The
word has been generally, but most erroneously, spelt

¢ trated work on the Chinchona genus should have
4, been published just at the time when the Chinchonz
ﬁ“ aze about to be planted out in India and Ceylon, for
" from mo other source could the cultivators derive

?'_so large an amount of valuable information. Mr.

i

Cinchona; and, considering that such mis-spelling
is no mark of respect to the lady whose memory it is
intended to preserve, while it defeats the intention
of Linnwus to do her honour, 1 have followed the

good example of Mr Howard: and the Spanish
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botanists in adopting the correct way of spelling the
word— Chinchona.* 'The Counts of Chinchon, the
hereditary Alcaides of the Alcazar of Segovia, do
not hold so obscure a place in history as to cxcuse
the continuance of this mis-spelling of their nanic.

After much anxiety, extending over a period of
thtee years; after all the hardskips, dangers, and
toils which a search in virgin tropical forests entails ;
and after more than one disappointment, it is a source
of gratification and thankfulness that this great
and important measurc, fraught with blessings to
the people of India, and with no less bencficial
results to the whole civilized world, should have
been finally attended with complete success, in spite
of difficulties of no ordinary character. How com-
plete this success hag been, will be seen by a perusal
of the two last chapters of the present work, and
of Mr, McIvor'’s very interesting Report in the
Appendix ; it is sufficient here to say that it has
exceeded our most sanguine expectations.

* The only valid argument against this change is that it may €ause con-
fusion, but the alteration is too slight for this to be possible ; and it is not
uncommon, among botanists, to correct the usual speiling ol genera or
species of plants, when it is found to be erroncous. Among other cxamples
of such changes may be enumerated those of Plumeria, now altered to
Plwmieria ; Bufonia to Buffonia; and Gesneria to (esnera.
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POSTSCRIPT

Ocr. 18, 1862

. L 4 . . . -
LATEST INTELLIGENCE OF TIE CHINCHONA PLANTS,
: FROM THE NEILGHERRY HILLS.

 Number of Chmchom plants on ‘the N01lvher1 y Hills on August 31st
1862

- Specics, . : . ’ . Nq-mber.

C. Succirubra .. e e “. L. 30,150
C. CalisaJa .. e el o« 1,050 )
C. Condam'nea, (var Untusznga) e 41 *
C. Condaminea (var, Chahuar Juem) . T .o 20,030
C. Condaminea (vnr ("ns'pn) e 236
G. laneifolia .. .. T 1
Conitida .. .. ., ... .. . . . 8,500
C. micrantha .. ., . .. . .. . . 7,400
C. Perwviana .. .. ", ... . . .. 2,295
. Species without name S 2,440
~ C. Pahudiana .. : - 426
; Total .o .. ... 72,668*

The total number of plants permanently placed out ir: the plantations,
on August 31st, 1862, was 13,700, and, although only recently transplanted,
they are in a very promising condmon. The number placed out, at the
same date, in the nurseries in the open air, and in the .ardemng-oﬁ' :
frames, was 18,076, all in the finest possible state of health. The number -
of small plants under glass, including those used for the pmduotmn af
wood for’ propagation, was 40,792, - : ‘

There. .are four plantations for Chmchona cultivation, either clmrcd aud

planted, or about to be cleared, at Neddlwuttnm and Pycarrah ; besides
N * N - .

* See page 490,
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the loftier one at Dodabetta. A4 Neddiwuttum the *Denison Plant
tions” will contain about 210 acres of planted land, the “Markha
Plantation ” about 200 acres ; and neas Pycarrah about 250 acres are to |
planted, of fine well-watered land, completely sheltered from .the we
winds, to be called the “ Wood Plaritation,” after the Secretary of Sta
for India : altogether about 660 acres, besides the Dodabetta site. i
Plants are to be disposed of to private individuals who may be desiro
of undertaking the cultivation, and 22,000 htd already bgen ordered

the beginning of September. .

LATEST INTELLiGENCE FRO]E.K DARJEELING.

Dr. Anderson, who is in charge of the Chinchona cultivation in Beng;
brought the plants to the Darjeeling Hills early in May 1862. He th
_hed 84 plants of C. succirubra, 44 of C. micrantha, 48 of C. nitiday 2
C. Peruviana, 5 of C. Calisaya; and 53 of C. Pahudiana. On July 26
these had been. increased, by layers and cuttings, to 140 of C. succirubr
53 of C. nitida, 43 of C. micrantha, 7 of (. Calisaya, and 3 of C. Per
viana. See page 512,

>

LATEST INTELLIGENCE FROM CEYLON.

On July 29th, 1862, Mr, Thwaites had raised 960 young plants of
Condaminea from seeds. At the same date the'plants of 0. succiruk
were. thriving ‘admirably, several being planted out in the hill garden, &

-a few at Peradenia, The other species were doing well, and Mr., Thwail
was propagatinges fast as possible from cuttings. See page 509.

. C. PAHUDIAN Av—Tag Dotcs SPECIES.

The (. Pakudiana, which forms the bulk of the Java plantations,
now generally acknowledged to be worthless. A tree of this species }
been chemically analyzed by Professors G. F. Miilder and F. A. W. Miqu
and, in consequence of the joint report of these gentlemen, the’ Dut
Government have determined to put an entire stop to its cultivation.
page B8, See letter from M. Hasskarl, dated May 23rd, 1862.

VO

TRAVELS IN PERU,

CHAPTER L

DISCOVERY OF PERUVIAN BARK.

The Countess of Chinchon — Mtroduction of the use of hark into Enrope —
M. La Condamine's first deseription of o Chinckona-tree ~-J. de Jussicu —
Description of the Chinehona region — The different vuluable species — The
discovery of quininc,

Tae whole world, and especially all tropical countries where

intermittent fevers prevail, have long been indebted to the

mountainous forests of the Andes for that inestimable febrifuge
which has now become indispensable, and the demand for
which is rapidly increasing, while the supply deercases,
throughout all civilized countries. Therc is probably no drug
which is more valuable to man than the febrifugal alkaloid
which is extracted from the chinchona-trees of South

America; and few greater Dblessings could be conferred on

the human race than the naturalization of theso trees in

India, and other congenial régions, so as to render the supply

more certain, cheaper, and more abundant.

It will be the principal object of the following pages to
relate the measures which have been adopted within the
last two years to collect plants and seeds of these quinine-

yielding chinchons, in the various regions of South America,

where the most valuable species are found; and to give an

account of their introduction into India, and of the hill

districts in that country where it is considered most likely

that they will thrive. But it is necessary that the reader

should have a general knowledge of these precious trees,

and of their history, before he accompanies the explorers
. B .
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2 VIRTUES OF BARK KNOWN TO INDIANS. Cuap. 1.

who were sent in search of them over the cordilleras of the
Andes, and into the vast untrodden forests,

It would be strange indeed, if, as is generally supposed,
the Indian aborigines of South America were ignorant of the
virtues of Peruvian bark ; yet the abscence of this sovereign
remedy in the wallets of itinerant native doctors who have
plied their trade from father to son, since the time of the
Incas, certainly gives some countenance to this idea. It seems
probable, nevertheless, that the Indians were aware of the
virtues of Peruvian bark in the neighbourhood of Loxa, 230
miles south of Quito, where its use was first made known to
Europeans: and the Indian name for the tree quina-quina,
“bark of bark,” indicates that it was believed to possess some
special medicinal properties.! The Indians looked upon their
conquerors with dislike and suspicion ; it is improbable that
they would be quick to impart knowledge of this nature to
them ; and the interval which elapsed between the discovery
and settlement of the country and the first use of Peruvian
bark by Europeans may thus easily be explained? The
conquest and subsequent civil wars in Peru cannot be said to
have been finally concluded until the time of the viceroy
Marquis of Cafiete, in 1560; and J. de Jussieu reports that
a Jesuit, who had a fever at Malacotas,® was cured by
Peruvian bark in 1600. M. La Condamine also found a
manuscript in the lii)rary of a convent at Loxa, in which it
was stated that the Europeans of the provinee used the bark

! In Quichne, when the name of a | chewing the bark to cure their fevers,
plant is reduplicated, it almost inva- | mentioned by Condamine; and of an

riably implies that it possesscs some
medicinal quality.

2 La Condamine, Jussieu, and Ruiz
all belicved that the Indians were
aware of the medicinal qualities of
Peruvian bark, and that they imparted
their knowledze to the Spaniards.
Humboldt and Ulloa were of an oppo-
gite opinion. The stories of its virtues
having been discovered by watching
the pumas or South-American lions

Tadian having found it out by drinking
of the waters of a lake into which a
chincliona-trec had fallen — told by
Geoftroy—arc of modern and European
origin,

3 Jussieu says that it is certain that
the first knowledgoe of the efficacy of this
bark was derived from the Indians of
Malacotas, some leagucs south of Loxa.
—Weddell, Histoire Naturelle des
Quinquinas, p. 15.

Cnar. I, THEIR REPUGNANCE TO ITS USE. 3

at about the same time. Thus an interval of only forty
years intervened between the pacification of Peru and the

- discovery of its most valuable product.

It may be added, however, that though the Indians were
aware of the febrifugal qualities of this bark, they attached
little importance to them, and this may be another reason
for the lapse of time which occurred before the knowledge
was imparted to the Spaniards. Referring to this circum-

-stance La Condamine says, “Nul n’est saint dans son pays.”

This indifference to, and in many cases even prejudice against
the use of the Peruvian bark, amongst the Indians, is very
remarkable. Poeppig, writing in 1830, says that in the
Peruvian province of Huanuco the people, who are much
subject to tertian agues, have a strong repugnance to its
use. The Indian thinks that the cold north alone permits
the use of fever-bark; he considers it as very heating, and
therefore an unfit remedy in complaints which he believes to
arise from inflammation of the blood.* Humboldt also notices
this repugnance to using the bark amongst the nafives;
and Mr. Spruce makes the same observation with respect to
the people of Ecuador and New Granada®. He says that
they refer all diseases to the influence of either heat or cold;
and, confounding cause and effect, they suppose all fevers to
proceed from heat. They justly believe bark to be very
beating, and hence their prejudice against its use in fevers,
which they treat with frescos or cooling drinks. Even in
Guayaquil the prejudice against quinine is so strong that,
when a physician administers it, he is obliged to call it by
another name. -

In sbout 1630 Don Juan Lopez de Canizares, the Spanish
Corregidor of Loxa, being ill with an intermittent fever, an
Indian of Malacotas is said to have revealed. to him the

5 Mr. Spruce’s Report, p. 25.

4 Podppig, Reise.
(93



4 THE COUNTESS OF CHINCHON. Cuar. 1.

healing virtues of quinquina bark, and to have instructed
him in the proper way to administer it, and thus his cure
was effected. :

In 1638 the wife of Luis Geronimo Fernandez de Cabreru. -

Bobadilla y Mendoza, fourth Count of Chinchon, lay sick of
an intermittent fever in the palace at Lima. Her famous
cure induced Linnmus, long afterwards, to name the whole
genus of quinine-yielding trees in her honour chinchona. The
godmother of these priceless treasures of the vegetable king-
dom has, therefore, some claim upon our attention.

This Countess of Chinchon was a daughter of the noble '

house of Osorio, whose founder was created Marquis of
‘Astorga by Henry IV, King of Castille The eighth
marquis, who died at Astorga in 1613, had a daughter by his
wife Dona Blanca Manrique y Aragon, named Ana® born
in 1576 ; and the ruins of the palace in the curious ola .own
of Astorga, in which she passed her childbood, are still
standing” At the early age of sixteen she was married to
Don Luis de Velasco, Marquis of Salinas, who was about to
assume the important office of viceroy of Mexico. She pro-
bably accompanied her husband to Mexico, and afterwards to
Lima, as he was viceroy of Peru from 1596 to 1604, In the
latter year he resumed his former office in Mexico, and, on
his return to Spain, he became President of the Council of
the Indies from 1611 to 1617.* The lady Ana had thus been
a great traveller, when, in the latter year, she found herself
a widow. In 1621 she was married, in the city of Madrid, to
her second husband the fourth Count of Chinchon, who was
descended from a long line of proud and valiant Catalonian
ancestors. One of his forefathers, D.on Andres de Cabrera,

® The first Marquis of Astorgn | cousin to her contemporary King
married Leonora, ughter of Don | Philip IV. o .
Fadrique Henriquez, Admiral of Spain, | 7 Nobiliario genealagico de los Titulos
and sister of the Queen of Aragon, | de Espada, por Alonzo Lopez de Haro,
who was mother of King Ferdinand | Madnd, 1626.
the Catholic: so that Anan was sixth # Alcedo.

Yy

cHAr. L RESEARCHES OF JUSSIEU. 9

- gerved these plants for more than eight months.  “Thus,” he

says “Llost them after all the care I had taken during a
voyage of more than twelve hundred leagues.”  This was
the first attempt to transport chinchona-plants from their

" pative forests,

L

|

«'?oreStS of Santa Cruz de la Sierra; and he was the first

Condamine described the quinquina-tree of Loxa in the
¢ Mémoires de I'Académie;”® he was the first man of science
who examined and described this important plant; and in
1742 Linnzeus cstablished the genus CHINCHONA, in honour
of the Countess Ana of Chinchon. He, however, only knew
of two species, that of Loxa, which was named ¢!, officinalis,
and the . Caridbea, since degraded to tho medicinully’
worthless genus of Erostemmas,

Joseph de Jussieu, whose name is associated with that of
La Condamine in the first examination of the chinchona-trees
of Loxa, continued his rescarches in South America after the
departure of his associate. He penetrated on foot into the

rovince of Canelos, the scone of Gonzalo Pizarro’s wonder-
fal achievements and terrible sufferings ; ho visited Lima
with M. Godin; he travelled over Upper Peru as far a8 tho

potanist who examined and sent home specimens of the coca-
1ant, the beloved narcotic of the Peruvian Indian. After
ffteen years of laborious work he was robbed of his Buge
collection of plants by a servant at Buenos Ayres, who
pelieved that the boxes contained money. This loss had a
disz'a,strous effect on poor Jussieu, who, in 1771, returned to
France, deprived of reason, after an absence of thirty-four
yeosrs. Dr. Wéddell has named the shrubby variety of C.
('alisaya in honour of this unfortnnate botanist C. Josephiana,
For many years the quinquina-tree of Loxa, the C. offici-
nalis of Linneeus, was the only species with which botanistg

* Voyags de Condamine, p. 31. 1738, p. 226,



10 DESTRUCTION OF CHINCHONA-TREES.  Cuap. L

were acquainted ; and from 1640 to 1776 no other bark was

met with in commerce than that which was exported {rom
Fhe Peruvian port of Payta, brought down from the forests
in the.neighbourhood of Loxa. The constant practice of
improvidently felling the trees over so small an area for
more than a century, without any cessation, inevitably led to
thefr becoming very scarce, and threatened their eventual
e:‘itmction. As early as 1735 Ulloa reported to the Spanish
Government, that the habit of cutting down the trees in the
forests of Loxa, and afterwards barking them, without taking
the precaution of planting others in their places, would un-
doubtedly cause their complete extirpation. * Though the
tre.es are numerous,” he added, “yet they have an end ;” and
he suggested that the Corregidor of Loxa should be directed
to appoint an overseer, whose duty jt should be to examine
the forests, and satisfy himself that a tree was planted in
pl.ace of every one that was felled, on pain of -a fine.! This
wise rule was never enforced, and sixty years afterwards

Hulebolldt reported that 25,000 trees were destroyed in 0oDe
year.

N

The measures adopted by the Spanish Government towards )

the end of the last century, in sending botanical expeditions
to explore the chinchona forests in other parts of their vast
South American possessions, led to the discovery of additional
valuable species, the introduction of their barks into com-
me‘rce, and the reduction of the pressure on the Loxa forests,
which were thus relieved from being the sole source whence
Peruvian bark could be supplied to the world.

The region of chinchona-trees extends from 19° 8. latitude,
where Weddell found the C. Australis, to 10° N., following
the almost semicircular curve of the cordillera of the Andes
over 1740 miles of latitude. They flourish in .a cool and

U Notivias Seervetas, p. 572

'S

pap. L. THE CHINCHONA REGION. 11

equable temperature, on the slopes and in the valleys and
ravines of the mountains, surrounded by the most majestic
scenery, never descending below an elevation of 2500, and
'ascending as high as 9000 feet above the sea. Within these
limits their usual companions are tree ferns, melastomaces,
arborescent passion-flowers, and allied genera of chinchonaceous
plants.  Below them are the forests abounding in pulms and
bamboos, above their highest limits are a few lowly Alpine
ghrubs. But within this wide zone grow many speeies of
chinchons, each within its own narrower belt as regards
elevation  above the sea, some yielding the inestimable bark,
and others commercially worthless. And the species of chin-
chone, in their native forests, are not only divided from cach
votl.lel‘ by zones as regards height above the sea, but also by

arallels of latitude. ¥ Bolivia and Caravaya, for instance,
¢he valuable C. Calisaya abounds, but it is never found
nearer the equator than 12°S. DBetween that parallel and
10° S. the forests are for the most part occupied by worthless
species, while in Northern Peru the important grey barks of
\coramerce are found.  Incach of these latitudinal regions the
Jifferent species are again divided by belts of altitude. Yet
¢his confinement within zones of latitude and altitude is
pot 8 constant rule; for several of the hardier and s.trongcr
spec,ies have a wider range; while the more sensitive, and
ghese are usually the most precious kinds, arc close prisoners
wifhin their allotted zones, and never pasd more than a
11_undred. yards beyond them. All the species are, of course,
f;‘ﬁ'eci:ed by local circumstances, which more or less modify
¢he positions of their zones, as regards altitude. .

Thus, to give a geographical summary of the chinchona
region beginning from the south, it commences in the
Polivian province of Cochabamba in 19° 8., passes through
ghe yungus of La DPaz, Larecaja, Caupolican, and Munccas,
jnto the Peruvian provinee of Caravaya; thence through
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the Peruvian forests, on the eastern slopes of the Andes, of

Marcapata, Paucartambo, Santa Anna, Guanta, and Uchu-’

bamba, to Huanuco and Huamalies, where the grey bark is

found: It then continues through Jaen, to the forests near
Loxa 'and Cuenca, and on the western slopes of Chimborazo.
It begins again in latitude 1° 51' N, at Almaguer, passes
through the province of Popayan, and along the slopes of the
Andes of Quindiu, until it reaches its extreme northern limit
on the wooded heights of Merida and Santa Martha. \
Humboldt remarks that, beyond these limits, the Silla de
Caraccas, and other mountains in the province of Cumana,N
possess a suitable altitude and climate for the growth of chin-
chona-trees, as well as some parts of Mexico, yet that they
have never been found either in Cumana or Mexico; and he ‘
suggests that this may be accounted for by the breaks which
take place in Venezuela on the one hand, and on the isthmu ‘
of Panaméa on the other, where tracts of country of lov
elevation intervene between the lofty mountains of Cuman:
and Mexico and the chinchona region of the main Andes.
In these low districts the chinchona-trees may have encoun-
tered obstacles which prevented their propagation to the
northward : otherwise we might expect to find them in the
beautiful Mexican woods of Jalapa, whither the soil and
climate, and their usual companions the tree ferns and
melastomacesee, would seem to invite them.?
‘ Be this how it may, the chinchona-plant has never been
found in any part of the world beyond the limits already
deseribed.

The chinchonas, when in good soil and under other favour-
able circumstances, become large forest trees; on higher
elevations, and when crowded, and growing in rocky ground,
they frequently run up to great heights without a branch;

2 : :
Semanurio de lu Nueve Grunada, p. 283.
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and at the upper limit of their zome they become mere
chrubs. The leaves are of a great variety of shapes and sizes,
but, in most of the finest speciés, they are lanceolate, with a
shining surface of bright green, traversed by crimson veins,
and petioles of the same colour. The flowers are very small,
but hang in clustering panicles, like lilacs, generally of a
deep roseate colour, paler near - the stalk, dark crimson
within the tube, with white curly hairs bordering the lacinie
of the corolla. The flowers of C. micrantha-are entircly
white, Tjey send forth a delicious fragrance which scents
the air in their vicinity. ‘

The earliest botanists gave the name of Chinchona to &
vast number of allied genera, which have since been
separated, and grouped under other names?® There are three
characteristics by which a true chinchona may invariably be
known ; the presence of curly hairs bordering the Iaciniwe of
the corolla, the peculiar mode of dehiscence of the capsule
from below upwards, and the little pits at the axils of the
veing on the under sides of the leaves. These characters
"ﬁstinguish the chinchona from many trees which grow with
it, and which might at first sight be taken for the samo genus.
The fact, established by the investigations of chemists, that
none of these allied genera contain any of the metlicinal
alkaloids, hes confirmed the propriety of their expulsion from
the chinchona genius by botanists ; and Dr. Weddell gives a
list of seventy-three plants, once received as Chinchone,
which are now more properly classed under allied genern,
sach as Cosmibuena, Cascarilla, Exostemma, Remijia, Laden-
bergia, Lasionema, &c.*

Thus thinned out and reduced in numbers, the list of

3 Endlicher separated thd species | racterized bya six-parted corolle, raised

whosge capsules begin to open from the } them to an independent genus called
and forined them into o sub-genus, Ladenbergia.

t:ginhhe called Cascarilla. Klotzsch, + Histoire naturelle des Quinquinas,

combining these with other species cha- | p. 72
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specics of Chinchone has been established by Dr. Weddell at
nineteen, and two doubtful ;% but even the classification of
this eminent authority, published in 1849, already requires
much alteration and revision, For instance: Dr. Weddell
gives no place # the “red-bark ” species, the richest in
alkaloids, and one of the most important, which, through the
recent investigations of Mr. Spruce, will now probably be

admitted by botanists as a distinct species, the €. succirubra -

(Pavon). A new grey bark now introduced into India as
C. Peruvizia (Howard), and the (. Pahudiana (Howard), a
worthless kind, cultivated by the Dutch in Java, will also be
received as additional species. It seems likely also that the
C,Y' Condaminea requires to be divided into two or three dis-
tinct species ; while the (. Boliviana (Weddell) will sink into
& mere variety of the €. Calisaya.

The commercially valuable species, however, comprise but
& small proportion of the whole ; and, as all these have now

1. C. Canisava { Weddell) Bolivia and Caravaya.
2. C. CoNpaMINEA Humboldt) .. T.oxa.
3. C. SCROBICULATA Humboldt) .. Peru.
4. €. AMVeDALIFOLIA,.  ( Weddell) .. Peru and Bolivia,
5. C. NtTa ... (Ruiz and Pavow) N, Peru.
6. C. AusTRALIS .. ( Weddell) .. Bouthern Bolivia.. |
7. C. BoLlviana . (Weddell) .. .. Cagavaya and Bolivia.
8. C. MICRANTHA .. ( Ruiz and Pavon) Peru and Bolivia.
9. C. PUBESCENS .. - (Vakly .. . Peru and Bolivia.
10. C. CowvpirFouia., (Mutig) .. .- .. New Granada.
11, C. PURPCRASCENS ., (Weddell) .. .. Bolivia. .
12. C. Ovata.. (Ruiz and Pavem) Peru and Bolivia.
13, C. CHOMELIANA Weddell) . Bolivia.
14. C. GLANDULIFERA .. (Ruiz and Paron) N. Peru.
15. C. ASPERIFOLIA Weddell) Bolivia.
16. C. HuMBoLOTIANA .. (Lambert) Jaen.
17, C. C\RARAYENSIS Weddell) -- .. Caravaya.
18, C. MuTsnt Lambert) - .. Loxa.
19. C. HigsuTA Ruiz and Pavon) N. Pern.
Doubtful.
C. DiscoLor { Klotzsch) N. Peru.
" Pavon) Peru.

3 Dr. Weddell's list is as follows :—

C. PAvALRA

)
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been infroduced into India, they alone deserve our attention.
They are as follows :—

C. succirubra .. (Pavon) .. yiclding Red bark.
. C. Chalmaryuera (Pavon)
C. Conda-) O, crispa .. .. (’l‘m‘.\llz\)} w  Crown bari..
minea. | C. Uritusinga .. (Paven)
Q- C, lancifolie .. (Mutis) . s Carthagena bark.
Pt C. nitide.. .. (Ruiz & Pavon)
C. micrantha .. (Ruiz & Pavon) »w  Grey bark,

P C. Peruviana .. (Howard)
! « O, Culisaya Weddell) .. . Yellow bark.
These species yield five different kinds of medicinal barks,
which are collected from five different regions in South
| America; and in the following chapter I propose to give a
 brief account of each of these regions, of their chinchona-trees,
and of the investigations of botanists down to the time
when measures were taken to introduce these inestimable
plants into Java and India. Such an account will naturally
divide itself into five sections :—
L—The Loxa region, and its crown barks.
IL—The red-bark region, on the western slopes of Chimbornzo.
III—The New Granada region.
IV.——The Huanuco region in Northern Peru, and its grey barks.
V.~The Calisaya region, in Bolivia and Southern Peru,
Before entering on this subject, however, it will be well to
cast a hasty glance at the progress of those investigations
- which ended in the discovery of the febrifugal principle in

“eruvian bark,

The roots, flowers, and capsules of the chinchona-trees have
v bitter taste with tonic properties, but the upper bark is the
nly part which has any commercial value® The bark ¢
irees is composed of four layers—tho epiderm, the periden
the cellular layer, and the liber or fibrous layer, composed ¢

¢ M. Delondre decided that the fruit yz!xile the rootg contained them, thoug
and flowers, thongh having a bxt_mr in smudlor prdfution than the bark
Principle, did not cautain the alkaloids, { the trunk and branches,
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hexagon.al cells filled with resinous matter and woody tissue
In growing, the tree pushes out the bark, and, as the exterior'
part ceases to grow, it separates into layers, and forms the
dead part or periderm; which in chinchonas 18 partiall

flestroyed, and blended with the thallus of lichens The barl}{r
is thus formed of the dead part, or periderm .
part, or derm.  On young branches there is nz)
exterior layers remaining éntire,
not had time to develop.

and the living
dead part, the
while the inner Iayers have

In thick old brs
contrary, the periderm or dead part is conside:a:;)clgei;h(i)lr; :}}i
fibrous layer of the derm is fully developed. In’ preparing
the bark the periderm is removed by striking the trunﬁ with
a malle't, an.d the derm is then taken off by uniform incisions.
tll’f;e S’;};l,n Pieces from small branches are si;nply exposed to
> Suns rays, and assume the form of hollow eylinders, or
quills, called by the natives canuto bark. The solid tp;llk

bark is called tably or plancha, ard is sewn up in cosrse

‘anvag and an oy ; i i
ko i 88?01;1:;. envelope of fresh hide, forming the
The character of the transverse fracture affords an im-
»ortant criterion of the quality of the bark. ~Cellula,r tissue
weaks with a short and smooth fracture, woody tissue with
- fibrous fracture, as is the case with the calisaya bark.
‘he best characteristics by which barks containing much
uinine may be distinguished are the shortness of the fibres
thich cover the transverse fracture, and the facility with
‘hich they may be detached, instead of being flexible and
dhering as in bad barks. Thus, when dry calisaya bark is
andled, a quantity of little prickles run into the skin, and
hig forms one of its distinguishing marks.?
Until the present century Peruvian bark was used in its
rude state, and numerous attempts were made at different

~
——

L J
7 Weddcil.
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times to discover the actual healing principle in the bark,

“before success was finally attained. The first trial which i

worthy of attentiorf was made in 1779 by the chemists Buguet
and Cornette, who recognised the cxistence of an essential
salt, a-resinous and an earthy matter in quinquina bark.
In 1790 Fourcroy discovered the existence of a colonring
mistter, afterwards called ckinchona red, and a Swedish doctor
named Westring, in 1800, believed that he had discovered

"the active principle in quinquina bark. In 1802 tho French

chemist Armand Seguin undertook the bark trade on a large
geale, and found it necessary to study the means of discover-
ing good barks, and distinguishing them from bad ones. lle
found that the best quinquina bark was precipitated by
tannin, while the bad was not precipitated by that substance.
In 1803 another chemist found a crystalline substance in tho
bark .which he called «sel essentiel fébrifuge,” but it was
nothing more than the combination of lime with an acid
which was named guinie acid. Reuss, a Russian chemist, in
1815, was the first to give a tolerable analysis of quinquina

. bark; and about the same time Dr. Duncan of Edinburgh

suggested that a real ‘substance cxisted as a febrifugal prin-
ciple. Dr. Gomey, a surgeon in the Portuguese navy, in
1816, was the first to isolate this febrifugal princiflle hinted
at by Dr. Duncan, and he called it chinchonine.”

.. But the ‘final discovery of quinine is due to the’ French
chemists Pelletier and Caventou, in 1820, They considered
that a vegetable alkaloid, analogous to morphine and strych-

" nine, existed in quinquina bark; and they afterwards dis-

covered that the febrifugal principle was seated in two alka-
loids, separate or together, in the different kinds of bark, called
quinine and chinchonine, with the same virtues, which, however,
-were much more powerful in quinine. It was believed that in

v r

8 Briqfwt, p. 22.
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most barks chinchonine exists in the cellular layer, and
quinine in the liber, or fibrous layer; but Mr. Howard has
since shown that this view is quite incorrect’ In 1829
Pelletier discovered a third alkaloid, which he called aricine,
of no use in medicine, and derived from a worthless gpecies
of chinchona, growing in most of the forests of Peru, called
C. pubescens 0 .
The organic constituents of chinchona barks are—

Qu.jna. ] Kinovic acid, :
Chinchonia. Chinchona red.

Aricina. A yellow colouring matter.
Quinidia, . A green fatty matter. ©
Chinchonidis, Starch.

Quinic acid. Gum, ‘ .
Tannie acid. Lignin.

These materials are in -different proportions according to
the barks. Grey bark chiefly contains chinchonine and
tannin; Calisaya, or yellow bark, much quinine, and a
little chinchonine; red bark holds quinine and chinchonine
in nearly equal proportions; while the barks of New Grana'da
chiefly contain chinchonidine and quinidine. The two latter
alkaloids were definitively discovered in 1852 by M: Pasteur ;
although the Dutch chemist Heijningen had, in 1848, found
what he called 8 quinine or quinidine. Chinchonidine is
only second to quinine itself in importance as a febrifugal
principle. ' - ,

Quinine is a white substance, without smell, bitter, fusible,
crystallized, with the property of left-handed rotatory polari-
zation. The salts of quinine are soluble in water, alcohol, and
ether. Of all the salts the bisulphate of quinine is preferred,
because it constitutes a stable salt, easy to prepare, &nd con-
taining a strong Proportion of the alkaloid. It is very bitter

* Nusva Quinclogia de Pavon, No. | bling jelly. Tt was s named from the
10, portg('}f cha, whenee the bark of C.

© Arioing, a3 milpna, ! i# exported.
crystallize, bt formg '? m“li(})mxﬁ pubescens i oxpo
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and soluble, and crystallizes ‘in long silky needles. It is
prepared by adding sulphuric acid to the sul phate.’ .

Chinchonine differs from quinine in being less soluble in
water, and being altogether insoluble in ether. It has the
property of right-handed rotatory polarization.

Quinidine also has the property of right-handed rotatory
polarization, and forms salts like those of quinine. It becomes
green by successive additions of chlorine and ammo};igi

Chinchonidine has not the property of turning gredn, and
forms a sulphate almost exactly like sulphate of quinf{e.z

The discovery of these alkaloids in the quinquing?® bark, hy
engbling chemists to extract the healing principle, has greafly
increased the usefulness of the drug. In small doses 1£y
promote the appetite and assist digestion ; and ehinchoning is
equal to quinine in mild cases of Intermittent fever; but in
severe cases the use of quinine is absolutely necessary. Thus
these alkaloids not only possess tonic properties to which
recourse may be had under a multitude of circumstances, but
also have a febrifugal virtue which is unequalled, and which
has rendered them almost o necessary of lifc in tropical
countries, and in low marshy situations where agues prevail.
Many a poor fellow’s life was saved in the Walcheren expedi-
tion by the timely arrival of a Yankee trader with some chests
of bark, after the supply had entirely failed in the camp.t Dr.

* Pereira says that, if a substance sus- | which are taken from Peruvian burk.
pected to contain quina be powdered.‘ Quina signifies bark in Quichua, and
then shaken with ether, and afterwards | quinguing is & bark possessing some
successively treated with chlorine and | medicinal broperty.  Quinine is, of
ammonia, the liquid will asswuo a | course, derived from guine, chinchonint
green colour if the slightest traco of | from chinchona. 'I:he _Spaniards cor.
quina be present.— Mat. Med. ii. part | rupted the word quéng fto china ; ond
iL p. 119, Onc or two pounds of Dark | in homeopathy the word china is stil
suffice well for an anslysis. retained. In 1735, when M. de Ik

? Traite Thevopeutiguedu Quz’ngua’na Condaminge yimted_ Peru, '2110 nafty(
et de aca préparations, par P. Briquet. | name of quina-quing was En}osg: en
Parls, 1855, Also Pereira’s Materia |-tirely replaced by the Spanish tern
Medica. cagearilia, whigh also means bark.

8 The word quiﬂguin’is generally |+ Autobiography of Bir James Ma
adopted for the medical preparations ' Griger, chap. xii. . 241,

¢ 2
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Baikie, in his voyage up. the Niger, attributed the return of
" his men alive to the habitual use of quinine; and the number
of men whose lives it has saved in our naval service and in f
India will give a notion of the vast importance of a sufficient -
and cheap supply of the precious bark which yields it. India -
and other countries have been vainly searched for a substitute |
for quinine, and we may say with as much truth now as .
Laubert did in 1820—* This medicine, the most precious of |
all those known in the art of healing, is one of the greatest i
conquests made by man over the vegetable kingdom. The |
treasures which Peru yields, and which the Spaniards sought
" and dug out of the bowels of the earth, are not to be com- .
pared for utility with the bark of the quinquina-tree, which :
they for a langtime ignored.?

® Dictionnaire des Sciences Médicales, quoted by Delondre, p. 7

2¢
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- CHAPTER IL

The vdluable'species of Chinchona-trecs—their history, their discoverers, and -
. their forests.

L—THE LOXA REGION, AND ITS CROWN BARKS.

THE region around. Loxa, on the southern frontier of the
. modern republic of Ecuador, is the original home of the

Chinchona, and nearly in the centre of its latitudinal range
of growth. On the lofty grass-covered slopes of the Andes,
around the little town of Loxa, and in the sheltered ravines
and dense forests, those precious trees were found which first
made known to the world the healing virtues of Peruvian
bark.. They were most plentifully met with in the forests
of Uritusinga, Rumisitana, Cajanuma, Boqueron, Villonaco,
and Monje, all within short distances of Loxa.

. Linnseus bad named these trees Chinchona officinalis ; but
when Humboldt and Bonpland examined them, the discovery
of other species yielding medicinal bark had rendered the
name inappropriate, and they very properly re-christened

‘them, after the distinguished Frenchman who had originally

described them, Chinchona Condamined. Humboldt says that
they grow on mica slate and gneiss, from 6000 to 8060 feet
above the sea, with a mean temperature between 60° and 65°
Fahr. In his time the tree was cut down in its first flowering
season, or in the fourth or seventh of its age, according as it
had sprung from a vigorous root-shoot, or from a seed. He
describes the luxuriance of the vegetation to be such that thg
younger trees, only six inches in diameter, oftex.l attain frox.n
fifty-three to sixty-four English feet in height.  «“This
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beautiful tree,” he continués, “which is adorned with leavei
above five inches long and two broad, growing in densd
forests, seems always to aspire to rise above its neighboursi.
As its upper branches wave to and fro in the wind, their red:f
and shining foliage produces a strange and peculiar effect,.
recognisable from a great distance.”” It varies much in the,
shape of the leaves, according to the altitude at which it:
“grows, and bark-collectors themselves would be deceived if

they did not know the tree by the glands, so long unob-~

served by botanists, The C. Condaminea described by Hum-
boldt is the same as the C. Uritusinga of Pavon. It once’
yielded great quantities of thick trunk bark, but, owing to-
reckless felling through a course of years, it is now almost
exterminated, and its bark is rarely met-with in commerce.
The distinguished botanist Don Francisco Caldas examined
the chinchona, forests of Loxa after Humboldt, between 1803
and 1809. He says that the famous quina-tree of Loxa grows
in the forests of Uritusinga and Cajanuma, at a height of:
from 6200 to 8200 feet above the sea, in a temperature of
41° to 72° Fahr.; but that it is only found between the rivers:
Zamora and Cachiyacu.” He describes the tree as from
thirty to forty-eight feet high, with three or more stems
growing from the same root’; the leaves as lanceolate,
shining on both sides, with veins a rosy colour, a short.and
tender pubggcence on the under side when young, and when
past maturity a bright scarlet colour; the bark black when
exposed to the sun and wind, a brownish colour when closed
in by other trees, and always covered with lichens ;* and the
rock on which the trees grow, a micaceous schist.

Don Francisco José de Caldas, a native of New Granada,
was one of the most eminent scientific men that South
America has yet produced. He was asociated with Mutis in

' Aspects, ii. p. 267. ) 3 From Martius : « uote in No. 1 of
Bemanurio de la Nueva Granada. | Howard's Nueva Quinologia de Pavon.

-
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the botanical expedition of New Granada; he explored the
chinchona region as far as Loxa; and thus takes his place as
one of those to whom we are indebted for throwing light on
the nature of the trees yielding Peruvian bark. Caldas was
born at Popayan in the year 1770; and, from carly youth,
devoted himself to the pursuits of science with .untiring
energy, especially studying botany, mathematics, meteoro-
logy, and physical geography. He constructed his own
barometer and sextant, and, ignorant of the methods adgpted
in Europe, he discovered the way of ascertaining altitudes by
a boiling-point thermometer. He has left many memoirs on
botanical and other subjects behind him, and his style is
always apimated, clear, aud interesting; but many of the
productions of this retharkable man are still in manuscript,*

‘and others are lost to us for ever. Above all, it is to be

regretted that his botanical chart of the chinchona genus,
which he promised in one of his memoirs, has never seen the
light. After the declaration of independence Caldas was
nominated by the Congress at Bogota to publish the works
of his friend the botanist Mutis,. When the brutal Spanish
General Morillo entered Bogota in June 1816, he perpetrated
& series of savage massacres, in which more than 600 of the
most distinguished men in the country fell victims. Among

" -them was Caldas, who was shot through the back on the 30th

of October 1816.%

The Spanish botanists Ruiz and Pavon also examined the
chinchona-trees of Loxa ; and the latter described two species

- C. Urituginga, named from the mountain on which it wa

once most abundant, and C. Chakuarguera, so called from
fancied resemblance of the bark to a pair of breeches (Auar:
in Quichua) made from the fibre of the American alo

. Some.of these MSS. arc, I believe, s SPani?h éditéion of General Miller
in possession of Don Pedro Carbo, of | Memoirs, i. p- 42-

* Guayaquil.
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(chakuar) To these the botanist Tafalla added the. C. erispa:
These three species are all included in Humboldt’s C. Con~
daminea, which is readily known by the little pits, bordered
with hairs, at the axils of the veins on the under side of
the leaf. It would appear that at one period of growth these
little pits or scrobicules are wanting, but when the plant i8
in full vigour they are markedly prominent. The C. Cha-
huarguera® is described by Pavon as growing from eighteen
to twenty-four feet in height ; although now the trees, which
rield the Loxa bark of commerce, do not attain a height of
nore than four to nine feet. It is met with on the grassy
pen crests of mountain ridges, in light sandy soil inter-
ipersed with rocks, amongst shrubs and young plants. The
sarks of Loxa were called crown barks, because they were
eserved for the exclusive use of the royal pharmacy at
fadrid; and they originally sold at Panama for five and
ix dollars, and at Seville for twelve dollars the pound;
ut in later times they were much adulterated, and the
ice fell to one dollar the pound.’
The C. Chalmarguera is the rusty crown bark of commerce,”

nd the C. erispa is the quina fina de Loxa or crespilla negra .

f the natives. A parcel of it has quite recently sold at &
igher price than Calisaya quills. With this rusty crown bark
re mixed larger quills particularly rich in the alkaloid called
hinchonidine The C. Uritusinga grew to the height of &
ofty forest tree, but it is now near'ly exterminated. The
eaves assume a red colour before they fall, acquiring the
nost beautiful tints, and the tree is one of the finest in
hose forests.? It is said that there is a great diﬁ'etence in

¢ 1t is the form of C . Condaminea, | fugal alkuloids are found in the chm-
epresented in the lmShaded branch | chona barky, one of the most important

vith capeules, Plate x. of the Plantes
Prgumoctaalea
It comes in very small quill, as if
aken from a mere shrab,
* Besides guinine several other febri-

of which is chinchonidine, discovered
by Pasteur in 1852.

® 1 found some very beautiful dried
specimens of this gpecies in the bota-
nical gardens at Madrid last year. The

ig
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the bark, according as it is grown on the sides of mountaing
most exposed to the morning or evening sun; and its position
is believed to have a great influence on the quality of its

alkaloids. The usual y1eld of the large quillsis 35 to 36 per

cent.!

The bark-collectors of Loxa are said to show some little-
forethought, a quality which is entirely wanting in most of
their fraternity. To save the trees they ogcasionally cut off
the whole of the bark, with the exception of one long strip,
which gradually replaces its loss; and the second cutting is’
called cascarilla resecada, This practlce was in use in the

'days of the botanist Ruiz, who protested against it, and

declared that it was very injurious to the trees, many having
been destroyed by it.> Later accounts, however, show that
the bark-collectors of- Loxa are as thoughtlessly destructive

. 88 those in other parts of South America. They often pull up

the roots, while the annual burning of the slopes, and the
continual cropping of the young shoots by cattle, assist the
work of destruction.?

It is, therefore, well that the C. 0hahuarguem and C
Uritusinga, the earliest known and among the most valuable
of the chinchona-trees, should have been saved from extmc-
tion by timely introduction irto India.

The annual export of Loxa bark from the port of Payta,
is from 800 to 1000 cwts.

- lanceolate leaves and panicles of flowers ! Howard's Nueva Quinologia de

still retained their colour. They were | Pavon.
warked * Cagearilla fina de Uritusinga | 2 Howard, from MS. of Ruiz. -
de Loxa, Quin. de Paven.” _ 3 Mr. Cross's Report, Nov. 1861.
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IL—THE “RED.BARK » REGION, ON THE WESTERN SL
OF CHIMBORAZO.
The species yieldin,

. .
& “red bark,” the richest and most i
portant of all the Chine

western slopes of Mount
rivers Chanehan, Chasua
BSo early as 1738 Conda
colorada) ag being of giy

Chimborazo, along the bﬂn}‘s of ?::
n, San Antonio, and their trlbuta:‘lla
mine spoke of “ red bark ” (cascflome
perior quality ;¢ and Pavon sent od the
Specimens of the « red bark of Huaranda,” an'd namBritish
8pecies (. succirubra,  Some of these are now in the in the
Museum; and in the'eollection of Ruiz and Pavon, i -and
botanical gardens Madrid, I found capsules, ﬁowel'st:m i0.”
leaves markeq « casearilla colorada de los cerros de San' An od 8
In- 1857 Dy, Klotzsch, an eminent German botanist, rf as &
in 8 elaborately describing the “redl baz"k en
Product of C. 8uccirubra, from a very good speclﬁso re-
Pavon’s in the Berlin Museum, Mr. Howard h‘as to the
ceived o specimen from Alausi, and he is inCh‘Ued and
belief that there are several varieties of O, Wcmmb’:,liéht
one or two alljeq Species, as yet undescribed.® M_“eb Mr.
Was thrown upon the history of this valuable speclest );eeds
Spruce, when he Peuetrated into the forests to collec

" and plants for transmission to Indig in 1860.

. . there
Though Vitt1e was known of the tree until quite lately,

In
Was never any doyby Concerning the value of th? bark. cap-
1779 a Spanish ship from Lima, bound to Cadiz, was con-
tured off Lisbop by the ‘Hilssar’ frigate, and her carg(‘l’ into
sisted chiefly of « red bark,” part of which was importe tors
England. Ip 1745 and 1786 Ruiz states -that the collec at
began o gather the bark of ¢ succirubra, and sell it
N . \H—A— )
: Ref:::.'.gg ?‘fglﬁﬁszainﬁ'ap'p}ffi [Voddell's beliof that the *red bark
lm}c}:xﬁlﬁ I €8, with plates,

.
¥ 1.’
ged to a variety of (2 ‘1”8“5%

o TPharmaceutical Journal, Oct.
*. Howarq share] Dr.

gxt

the
honz, is found . in the forests on
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. 3 d in
dl, and from that time it. conmﬁj(glc:o P:")(()Jb(t)‘(l)'gzn of
the Kuropean markots. Tt contains a s from
alkaloids ffel:n any other kind, amounting tobaskm:ill aof this
3 to 4 per cent. of the substanco of the- 1Zr 3’-9 er cent.,
2 fair share is quinine. Fine samples Yl_‘;l Lok pfrom the
selling at 8s. 9, per 1.3 and the qui d has recently
smaller branches 3-6 per cent”! Mr. Howar e xen
procured 85 per cent. of alkaloidy rom. o s is flourishing
bark.” A large supply of plants of thl? pomes f the species,
in India ang Ceylon, and, from the richness o

ich i ives, and
the Comparatively low clevation at which it thl:;ftsivated
its hardy hature, it may be expected to become a
plant of great value and importance. i, the
In 185g’1r the export of bark from the port of Guayaqu
pla

. 7006
ce of shipment for the C. sueccirubra, amounted to
quin

tals, valueq g 23,353%° 1In 1849-50 Dr. Weddell gives
the amount g4 1042 quintals.

IL—THE NEW-GRANADA REGION.

ished
" The importance of the chinchona-trees was f}lllylef(slt;ti};snlt;-
I the middle of the last century, and, Don Migue
teva, y

. S 1
™ the director of the mint at Bogota, having addressec
a memorial_

on the bark trade (estanco de cascarilla) to the
ViCG‘I‘OY I\Iar

‘ i f the
i i in 1753, the attention o _
' b “{ ly. turned to the subject.
‘Spanish Government was serious y-
When the v;

ceroy Don Pedro Mesia, de la .Ce;ggz) }\{[;x;:

e My Armijo, o, 0“;‘)“’ .];(:f;’ taée:;:astino ’Mutis, a
i o

AcCompanied by the botanist

.

T,
» Howard : K20 | o8 il back’sieia 305 of sl pbles
orith “red bark? another kind, | ap chimohoniding, and 07 of yod 1
chown i * ot const e mamo | of oo,

o hened o peyaql believes it to

be derivod from the C. Palton o
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native of Cadiz, who was appointed to conduct a botanical

survey of New Granada, and especially to investigate the.

bark of the chinchona-trees.!

In 1772 Mutis found these trees in the neighbourhood of

Bogota, and described four kinds in 1792, which he called
C. lancifolia, C. cordifolia, C. oblongifolia, and C. ovalifolia,
yielding four kinds of barks—anaranjada, amarilla, roja, and
blanca, or orange-coloured, yellow, red, and white? He

declared the C. lancifolia to be excellent for intermittent

fevers, in which he was right, and to be identical with the
C. Condaminea of Loxa, in which he was wrong; the C. cor-
difolia he recommended for remittent fevers, and the other
two for inflammatory diseases. In reality the two last are
not chinchonas at all, but belong to the genus Ladenbergia,
and eontain no fever-dispelling alkaloids whatever; while

the C. Cordifolia is so poor in alkaloids as to be practically

worthless. ,
While Mutis, and his disciples Caldas and Zea, were pro-
secuting their researches in New Granada, an expedition

under the botanists Ruiz and Pavon was sent to Pern; and

an acrimonious paper war sprang up between the rivals, as to
the respective merits of the barks of New Granada and Peru.
Ruiz declared the New Granada kinds to be inferior to those
of Peru, while Mutis contradicted him, and Zea® went go far
as to maintain that the species found by Ruiz and Pavon in
Peru were mere varieties of the four chinchonas of Mutis,
growing near Bogota.* '

The C. lancifolia of Mutis is dispersed in wild inacces-

1 Mutis was born at Cadiz in 1732..‘ the Spanish government that he was:

He resided in South America for forty : the first discoverer of chinchona-trees -

yeurs, and corresponded with Linnaous, | in New Granada, and obtained o yearly

Dying in 1808, the greater portion of | pension of 2000 dollars as s rewards:

his papers was destgoyed in the revd- | but he “was afterwards considered to
lution at Bogota; buta part of his col- | be an impostor, and the viceroy de-
lection of dried plants is now in tho | prived him of it.: -
botanicul gardens at Madrid, in o dis-| 3 The pupil and follow-workman of
graceful state of disorder. Mutis, from whose notes he wrote.

* In 1776 Don 8cbestian Jusé Lopez l
Ruiz, a physician at Bogots, persuaded ! Muadrid, 1800.

4 Anales de lo Historia Natural de

ok
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sible forests, while the other three kinds grow in partly culti-
vated and inhabited regions, and their barks are therefore
much more easy to collect. These worthless barks were, there-
fore, largely exported from Carthagena and Santa Martha,
while the valuable C. lancifolia was neglected ; and the conse-
quence was that the barks of New Granada fell entirely into
discredit for many years. In about 1849, however, Dr. Santa
Maria of Bogota. discovered the C. lancifolia afresh, producing
the quina anaranjada, and it has recently been found in the
whole cordillera from Bogota to Popayan, and largely exported
between 1849 and 1855, when the supplies began to fail.

Dr. Karsten, a distinguished German botanist, has lately
returned from a residence of some years in New Granada,
where he thoroughly examined the region of C.-lancifolia.

-His remarks on the production of alkaloids in chinchona barks

are very important. He came to the conclusion that the

~content of alkaloids was not always the same in the same

species of chinchona, and that the soil and relations of climate,
on which the nourishment of the plant depends, exercise
considerable influence. He also assumes, what is undoubtedly
true, that the chinchone with the capsule opening from the
base and crowned by the calyx, with a corolla of delicate
texture and bearded edges, and generally unindented seed-
lobes, give febrifugal barks; but his further position that the
short oval or elliptic capsules are a sign of a regularly larger
content of alkaloids, while long capsules showy a small quan-
tity or total absence of quinine and chinchonine, though

doubtless correct so far as Dr. Karsten’s personal observation

extended, will not bear general application. The . succi-

' pubra, the richest of all the barks in alkalofds, would certainly

come under the latter head. - Dr. Karsten’s observations on
the differences in the structure of the false@nd true barks
are also exceedingly valuable. ) .

The C. lancifolia of New Granada has been found to con-
tain as much as 2% per cent. of quinine and from 1 ¢o 2 per
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cent. of chinchonine The trees are found in forest-regions
veiled in fog and rain, and. often exposed to frost, whert
the temperature ranges from freezing-point to 77° Fabr., af
heights of 7000 feet and upwards above the level of the sea
They attain a height of 80 feet and 5 feet in diameter, but
the average size is 80 or 40 feet high and 3 feet in girth.
Seeds of this speeles, collected by Dr. Karsten, were sent tc
Java, and there are now several plants ralsed from these
seeds in India.

I find that between 1802 and 1807 the export of Nev
(Granada bark from the port of Carthagena was 3,340, 000 1bs.
the largest quantity in one year being 48,330 bs. in 1806
The first arrivals in Spain sold at 5 to 6 dollars a pound, bw
in 1808 they were worth next to nothing, owing to the da
maged state in which the bark arrived.”

v —THE HUANUCO REGION IN NORTHERN PERU‘ AND IT8
GREY BARKS.

‘The chinchona-trees, In the forests of the province ©0
Huanuco, in Northern Peru, were discovered by Don Fran
cisco Renquifo i 1n 1776; on the mountain of San Cristoval de
Cuchero or Cocheros and Don Manuel Alcarraz brought the
first sample of bark from Huanuco to Lima.

At almost the same time the Spanish government wa
organizing a botanical expedition to explore the chinchont

situations for the production of alkaloid
in chinchona burks, and other particuls?
respecting the growth of the bark, an
¢ Die medicinischen Chinarinden | the methods of collecting it Dr. Kart
Neu-Granadas, von §. Karsten : Berlin, | ten is a careful observer and a scientifi
1838. T have had this pamphlet trans- | botanist and chemist, tnd his observe
lated for the uwe of thoso intrusted ( tions form a very important addition t
with, or interested in, the chinchona cul- | our knowledge of this subject.
tivation in Indip and Geylon. Itcon-| 7 Report of the Administrador Do
tains a great deal of valuablc infor- - Ignacio Cavero, Semanario, p. 183.
mation respec ting the most favourable | )

5 Florse Columbiz specimina selecta,
i p. 21 : Berlin,1858. A superbly il-
lustmbed work by Dr. Karsten.

-
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ﬁ)reSts ‘of Peru; composed of the botanists Don José Pavon,

Don Hipolito Ruiz, the Frenchman Dombey, and two.artists

named Brunete and Galvez. -They embarked at Cadiz on

November 4th, 1777, and reached Callao April 8th, 1778.
Having made a large collection of plants in the neighbour-
hood of Lima, and despatched them to Spain,® they crossed
the Andes, expldred the forests of Tarma, and then proceeded
to Huanuco.” They traversed the valley of Chinchao, explored
the hill of Cuchero or Cocheros, near Huanuco, and discovered
seven species of chinchona-trees,’ returning to Lima laden with
‘the precious spoils of their expedition. They then sailed for
ile, and, after exploring the greater part of that provinee,
ey returned to Lima, and sent off their botanical collections -
fifty-three boxes, which were all lost in the shipwreck of
e ¢ San Pedro de Alcantara,” off the coast of Portugal, in
86. M. Dombey retyrned to Europe at about the same
me.
Ruiz and Pavon then returned to Huanuco, explored the
@onrses of the rivers Pozuzu and Huancabamba, and eventually
Gytablished themselves at the farm of Macora, near Huanuco,
:..E,,‘e're they resided for two months with Don Francisco
: gar and Don Juan Tafalla, who, by order of the king, had
%ined ‘them as'pupils and associates in their labours—the
irst as an artist, the second as a botanist. In August, 1785,
# fire broke out in their house, which destroyed all their jour-
pals and collectidns; and they then undertook journeys
through the forests of Muta, Pillao, and Chacahuasi, examin-

v

= 8800 dned speclmens, and 242 coloured dmwmgS. sent in® the ship *Buen
Consejo.’

7% Namely :— X
! LG lancedlata .. .. .5 .. %C’aaoanlla bobo amarillo:
T 9 C opurpurea .. .. .. . .o de hoje ot )
. 8 Oovala ... .¢ .. - - . (- u pata degallareta).
+ 4rConitida .. .. .. - - . 'ﬁw)delgado)
~ 5, C hirsuta .. .- - o - ,’.’ o A sahar),
6. C.magnifolia .. i - - { » Wl%,m_wam).

7. C glandulifera - - o e T
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ing new species of chinchone.! On April 1st, 1788, taking
leave .of Pulgar and Tafalla, they sailed from Callao, and
reached Cadiz in September, when they commenced the pub-
lication of their great work the < Ilora Peruviana.’?

Tafalla continued his researches in the province of Huanuco,
and discovered the O, micrantha in 1797, in the caol and
shady forests of Monzon and Chicoplaya. Pavon calls him
“ noster alumnus.” .

The expeditions and discoveries of the Spanish botanists
induced the merchants of Tima to speculate in bark, an
brought the grey barks of Huanuco into the European m
kets.® In 1785 Don Juan de Bezarves, a Lima merchan,
devoted 2000 dollars to the exploration of the forests
Huamalies. e penetrated along the banks of the Monz
to Chicoplaya, passing mountains thickly covered with chi
chona-trees, and engaged people to gollect bark. Thousan
of arrobas werc thus obtained of the bark of C. glandu

the Viceroy Don Teodoro de Croix in 1788, Bezares co
meneed the construction of a good road down the vall
of the Monzon.! Up to 1826 the principal supplies of gne
bark were derived from (. nitida, but since that time tb‘ y
are believed to have come chiefly from C. micrantha. ‘

Science owes much to the labours of Spanish botanists : the
Spanish nation has every reason to be proud of her sons whe
explored the forests of the Andes with such untiring energy
and distinguished ability; and thé names of Mutis, Ruis
Pavon, and Tafalla occupy no unimportant place in the his-
tory of botanical research. Nor, in this respect, have the

UL have oxamined Pavon's dried  sules of €. nitide, from Cuc)?ero. o
specimens from Ifnanaco, now in the . ¢ Ruiz published his Quinologia
botanical gardens nt Madrid, 1702. {w
3 Af first, in the best years, a8 mavy

There ave leaves of (. Lunceoluta,

from the forests of Muiia; leaves and s 25,000 arrobas of bark were eXport2¢-

eapsules of (1 ovata, some of the for- from the province of Hunnuco, and
wer very slightly cordate, from Panao { some large  fortunes . wero made. -—
and Pillno; leaves, flowers, and capsules - Pocppig. An arroba = 25 1bs.

of C. purpmrea; and leaves and enp- ' 4 Mercurio {rruano.

-

CHENCITON A MICRAN

T



9
GBAP 1L : BAREK-COLLECTORS. 33.

natives of South America been belundhand Caldas and Z ca
were worthy successors of Mautis; Franco Davila® represcids
the botanical learning of Peru ; while in more modern times
ﬂl‘e name of the South American Triana is not unworthy to
'and side by side with those of the best botanists in Eugope.
uﬂ;er the days of Ruiz and Pavon, our chief authorlty on
grey barks of Huanuco is Dr. Poeppig, now a professsor in
#ipsic,. who travelled in Chile and Peru between the ycars
1827 and 1832.° He says that, as in New Granada, the grey
sgrks of Huanuco soon fell into discredit in the European
mgﬁiets, owing to the adulterations of small speculators, and
tha}“after 1815 the trade almost_ entirely ceased.” In 1830
scaicely 1250 lbs of bark found their way from Huanuco to
lep. .
In the flourighing times of the Huanuco bark trade the
em;n'lleros, or bark-collectors, entered the forests in partles
4en or more, with supplies of food and tools. They pene-
trated for several days into the virgin forest until they eame
to the. region of the chinchona-trees, when they built some
rﬁh “huts and commenced their work., The cateador, or
seateher, then climbed'a hlgh tree, and, with the aid of expe-
n@ce and sharp sight, soon discovered the manchas or clumps
by their dark colour, and the peculiar reflection of the light
from. their leaves, easily observable even in the midst of these
Bmﬂess expanses of forest. The cateador, then, with never-
érring instinet, conducted the party for hours through the
tangled brushwood to the chinchona clump, using the wood-
kimife at every step. From a single clump they often obtained .
2 thousand pounds of bark, which was sent up to be {ried
be}‘ond the limits of the forest. All depended on the success

i -
P B
T

& A Pemmn who was for mariy | fessor an der Universitiit zu Le!pmg. il

re&raDn'ectoroftheCabmet of Natural | pp. 217-23, 257-64.

Hisbory in Madrid, during the reign of | -7 Stevenson, howtver, says that lnrgo

Tharlos ’m &lua.ntltlea of bark were brought from
6 Reise in Porv, wihrend der Jahte | the woods east of Hunmalies in 1825.

1827-32, vou Eduard Poepplg. Pro- | —Travels, ii. p. 66. -

D

»



34 RECKLESS FELLING OF TREES. Crap. IL

of this operation, for the bark casily. becomes mouldy and

loses its colour. The cascarilleros got two rials for every:

tWelﬂl)f'ﬁ??e‘pOl'mds of green bark stripped, from the specu-
lator, and, as they could casily strip three hundred pounds, they
made two dollars a day. 'The bark cost the speculator abogt
four dollars, and the price at Lima was sixteen to twenty
dollars the arroba of twenty-five pounds :

Dr. Poeppig makes some important remarks on the supposed.
danger of the total extirpation of the chinchona-trees by reck-.

less felling. Condamine and Ulloa believed that this Would
be the case in the Loxa forests, and Poeppig thinks that their

apprehensions were well founded, becatuse there the trees are ,

not, felled, but left standing deprived of their bark, in which
case they are attacked by rot with extraordinary rapidity in
tropical forests, hosts of insects penetrate to-the stem, and the
healthy roots become infected. But it is only necessary to
observe the precaution of hewing the stem as near as pOSEible
to the root, in order to be sure of its after-growth. After six
years, near Cuchero, the young stems may already be felled
again ; but, at higher altitudes, where the most effective chan-
chonas are found, it requires twenty years.’ ‘

* The C. micrantha abounds in the province of Huanuco, and
the bark is known as Cascarilla provinciana. It yields 2 7 per
cent. of chinchonine, and is much sought after for the Russian
market. ‘

The C. nitida is a lofty tree growing jp the higher regions
of Huanuco, and is known by the natives 2§ quéna cane legi-
tima (genuine grey bark). It grows at a ngater height than.
the former species, and yields 22 per cent.” of chinchonine.

The C. Peruviana, so named by Mr. Howard, is the Casca-
rilla de pata de gallinazo of the natives, It grows in the forests
at a lower elevation than C. nitida, and yields 8 per cent. of
chinchonine and chinchonidine, consequently indicating &

* POeppxg Van Tschudi, 399 9 Poeppig-
P Ppig

L
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considerable amount of febrifugal power. Quinine has also

been found in samples of grey bark.!

The name of grey bark refers to the striking effect of the
ovel‘spremdm(r thallus of various Graplidece, forming groups,
and indicating that the tree has grown in an open situation,
exposed to rain and sunshine.® A large supply of all the best
kinds of grey bark is now growing in India.?

V.—THE CALISAYA REGION IN BOLIVIA AND
: SOUTHERN PERU.

The chinchona region of Bolivia and Southern Peru, although
one of the most important, was the last to contribute supplies

~of bark to the European .markets. The treds first became

known through the investigations of the German botanist

' Thaddeus Haenke, and a Spanish naval officer named Rubin de
- Celis, who drew the attention of the inhabitants to the valuable
.. forests on the eastern slopes of the Bolivian Andes in 1776,
ﬂ%mlgh the unfortunate French naturalist J oseph de Jussien
“had previously explored some portions of those forests DBut
* it wag not until 1820, when quinine was first discovered as

the febrifugal principle of bark, that the Chinchona Calisaya'
was recognised as contammg more of that alkaloid than any

* other species.

After 1820 the demand for calisaya bark increased enor-

’ mously; great numbers of cascarilleros, or bark-collectors,

entered the forests, and in a short time scarccly a . trce

1 Howard.

2 T have caused the part of Pocppig’s
work which relates to chinchona-trces
and their barks to be translated for cir-
culation in India and Ceylon.

8 .As early as 1790 the calisaya bark
was highly prized in Madrid.

4 The yaluable specics found in Bo-
livia and Bouthern Peru. Dr. Weddell
derives the name from the- Quichua

words colli (red) and saye (form);

.Pne ypig from colla (o remedy)and salla

(xocky ground); Van Tschudi from eol-
lisara (reddish maize). Dr. Laefdael,
the Judge of Curaveya, told me it came
from ceali (strong) and sayay (became,
or be thou). Calisayn is tho name of &
family of Indian Caciques in Caravaya,
ono of whom- acted an important part
in the revolt of 1780-1. The plant may
have been called after him.

D 2
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remained in the vicinity of the inhabited places; and the barh
was exported in such quantities that the price fell very much.
It was not, however, until 1830 that the Bolivian Govern:
ment interfered in the bark trade. Tt was then considéred
necessary by General Santa Cruz's administration to check
the drain of this precious soffrce of wealth by limiting the
quantity of bark to be cut or exported; and in November,
1834, the Bolivian Cong:’ress' decreed a law on the subject,
which, however, never took effect. Finally, the cutting was
prohibited for five years, but before the expiration of thal
period the decree was abrogated, and an export duty of twelve
dollars to twenty dollars the quintal, or cwt., was imposed.
In 1844 the Bolivian Congress authorized tho President,

" General Ballivian, to negotiate for the establishment of &.

national bank of bark, with the requisite capital, to eXPO{'t .a.ll
the quinquina bark produced in the country. This Bolivian

legislation on the chinchona bark, which is considered, with

justice, the most important product of their country, is very
curious, and sufficiently demonstrates the futility of attem’Pt‘
_ ing a system of protection and monopoly. Instead of taking
measures to prevent the reckless destruction of the treesy to
establish extensive nurseries.for young plants, and thus
ensure a constant and sufficient supply of bark, these Bolivians
have meddled with the trade, attempted to regulate European
prices. by the most barbatous legislation, and allowed the
forests to be denuded of chinchona-trees. In 1845 the bark

monopoly, was given to Messrs. Jorge Tesanos Pinto and Co.,

for five years, for the sum of 119,000 dollars, dnring which
time not more than 4000 quintals of bark were to be exported
snnually. This company gave such iniquitously low prices
to the cascarilleros for their bark, that a clamour was raised

.
® The bark of C. Calisaya, known | called 4ho bark from that SEE:IG‘B‘

88 “yellow bark” in commerce, was | cascarilla amarilla, or *yelfow bark.

at first orroneously believed to come | See-p. 28.

from C. cordifolia, bocause Mautis had

2
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against it, and the President, General Belzu, put an end to
“its existence in March 1849.

- Free trade, with a duty of twenty dollars the quintal, was
then - established during one year; but in 1850 exclusive

- privileges were again granted to Messrs. Aramayo Brothers

and Co., who were to- pay the' Government 142,000 dollars a -
year for the right of exporting 7000 quintals of bark
a’nn'uall'y, to be purchased of the cascarilleros, the tadla or
trunk bark at dixty dollars the quintal,” and the canuto or
quill ‘bark at thirty to thirty-six dollars the quintal. The
Pinto company had only paid eightcen to twenty-two dollars
the quintal for tadla, and eight to ten dollars for canuto bark.
The favourable conditions thus offered to cascarilleros in-
duced so great a number of persons to undertake the business,
that at the end of the first year more than 20,000 quintals of
bark arrived at La Paz—that is to say, more than twice as
much as the company had agreed for, and more than the .
Pinto company had exported in five years. The Govern-
ment then issued a decree to prevent the smuggling of bark,
and another that no bark should be cut except Yor the com-
peny : but these measures caused much discontent, and in 1851
the Congress voted that the Executive had exceeded its powers
in making these arrangements with the Aramayo company,
arid declared them to be null and void.. The Aramayo com-
pany purchased 14,000 quintals oY the bark, and agreed to
take the same quantity during the two following years,

- paying only a third of the price in ready money ; but a new
. company, formed under thie name of Pedro Blaye and-Co.,

engaged to purchase all the bark that was for sale, both at

" La Paz and Cochabamba, for ready money. It was evident

that one or the other of these companies must break, and
finMly that of Blaye fell. The Government then determined to
eiport the bark which rémained in store on its own account, -
paying the same price as had been agreed on by the company. .
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These two companies lasted for two years; during Which
time the Bolivian forests yielded 3,000,000 lbs. of bark.
Such was the result of the high prices which followed the
fall of the Pinto monopoly; but it was the rich contractors,
and not the poor bark-collectors, who derived benefit from
the change.®’ : :

In 1851 Government prohibited the cutting of bark en-
tirely, from the 1st of January, 1852, to the st of January,
1854 1In 1858 a decree was issued to reguldte the transition
of the system of monopoly to that of frec-trade in bark,
which caused an improvement in the prices in Kuropean
markets ; and in November, 1859, Dr. Linares, then President®
of Bolivia, declared the right to cut bark in the forests to
be free, and reduced the duty 25 per cent. on the current

prices, to be fixed at the beginning of each year.® ‘This is -

the law which now regulates the bark trade in Bolivia, afld;
after a course of short-sighted meddling legislation, extending
over twenty years, in 1850 it still brought 142,000 dollars
annually into the public treasury, being a fifteenth part of
the whole révenue of the Republic.

For exportation the bark is wrapped in fresh bullock-
hides, having been previously sewn up in thick cotton bags

containing 155 lbs. each. These hide packages are called -

serons, a mule-load being 285 lbs.,, and the transport t0 the
coast costing about ten doMars for each mule-load.

It is to the persevering energy and great talent of that
distinguished French botanist Dr. Weddell that we owe our
knowledge of the chinchona regions of Bolivia and Southfzrn
Pern, and especially of the inestimable quinine-yielding
species which he identified as the (. Calisaya. -Dr. Weddell
accompanied the scientific expedition of the Count de Castel-

$ This account of the Bolivian burk Chap. xiii. p. 235.
trade is from Dr. Weddell's Voyuge | 7 Gibbon'’s Valley of the Amazon, p.
dans le Nord de Bolivie, et dans les | 147. - . Cen
© partes voistnes de Perou. Paris, 1853. 8 Mercurio del Vapor, Dec. 15, 1859.

-
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nau, which was sent out by Louis P'hilippe to South America,
and, after crossing the vast empire of Brazil, entered Bolivia
by the country of th~ Chiquitos ing August, 1845, It was
Dr. Weddell’s chief obyz2t to examine the chinchona region of
this country, and his first step was fo proceed to Tariju, -
to ascertain the cxtreme southgrn limit of th§ chinChona-

- trees, which he discovered in 19° 8. lat. He named the

species C. Austrglis.  Dr. Weddell then commenced a
thorough exploration of the Bolivian chinchona forests,
making his way over the most difticult country, from Cocha-
bamba, through Ayopaya, Enquisivi, and the yungus® of La
Paz; whert the species of chinchonm continued to multiply
under®his eye. In Enquisivi he first met with and studied

“the (. Calisaya, which he named and described, coll‘ecting
- much information respecting the trade, and the methods

of collecting bark. In 1847 he cutered the province of
Capaulican, descending the river Tipuani, wherc he was
atfacked by fever, and ascending the Mapiri. At Apollo-
bamba, the centre of the mest ancient bark-collecting dis-
trict, he found that the swrounding forests were quito cleared
of chinchona-trees, and that it was necessary to seek for them
at a distance of ten or twelvo days’ journey from any inha-
bited place. In June 1847 Dr. Weddell enteted the Peruvian
province of Caravaya, cxamined the chinchona forests of the
valleys of Sandia (San Juan del Oro) and Tambopata, and
concluded ‘his investigations by u visit to the lovely ravine of -
Sé.nta Anna, near Cuzeo.

~Dr. Weddell was accompanied in his visi to the valleys of

- Santa Anna by M. Delondre, a manufacturer of quinine ‘at
.Havre, who, after contemplating the project of paying a per-

sonal visit to the chinchona forests for twenty years, had at-
lengrth set out, landed at Islay in J uly, 1847, and procecded

® Yuncu i8 a tropicul valley in Quichun, hence yungus, o Spunish corruption-
of the same word.
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by way of Arequipa to Cuzco. M. Delondre appears to have
employed a contractor to supply him with bark, who failed
in his  engagements, and, of whom the French quinine manu-
facturer bitterly complains s a second Dousterswivel! MM.
Weddell and Delondré finally left the chinchona forests in
Septefiber, 1847, and set gut for the coast of Peru. Dr.

Weddell's valuable monograph on the chinchona genus, * His- -

toire naturelle des Quinguinas, the most important work that
has yet appeared on the subject, was published at Paris in 1849.

Tn 1851 Dr. Weddell undertook a second voyage to South
America, and in 1852 he entered the Bolivian chinchona
region of Tipuani by way of Sorata. In descending the
eastern slopes of the Andes he describes the vegetatfbn as
taking new forms at every mile of the descent, The under-
growth was formed of Melastomacee with violet-coloured flowers
(Cheetogastra), myrtles, Gaultherias, and Andromedas ; lower
down there were many superb species of Thibaudias ; and,
where the great forests succeed to tho smaller growth of the
more elevated region, the predaminant trees were Escallonias,
arborescent Fupatorias, Bocconias, and afmit—bearing Papilio-
nacea with a scarlet corolla. He encountered the first forest

chinchona-trées at an elevation of 7138 feet, being the C. ovata -

var. a vulgaris. * Descending still, he came to paccay-trees
(Mimosa Inga) in flower, and met with the first plant of the
shrubby variety of C. Calisaya, on an open grassy ridge or
pagonal, at an elevation of 4800 feet.

Dr. Weddell descended the river Tipuani to Guanay, &
mission of Lecos, Indians, and ascended the Coroico in &
canop made of the wood of a species of Bombaz. The forests
bordering on the river Coroico abounded in many species of
palms, chiefly Mawimilianas and Triarteas, the latter a singular
kmd w1th a trunk supported on long aerml roots. There were

! Quinologie, pur M. A. Dalondre. Puris, 1854,
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also many trees of C. micrantha on the banks of the Coroico,
a species of chinchona, the peculiarity of which is its fondness
- for the bottoms of valleys and banks of rivers, while most of
- the others prefer elevated ridges or slopes of the mountains.
-'With it were growing trees of the beautiful Cascardlla magni-
* folia, an allied genus with deliciously fragrant flowers.
The cascarilleros of Bolivia lead & hard and dangerous life.

»':‘.{-They" only value the C. Calisaja, the other- species being for

~-them carkua-carhua, & name given to all thg inferior kinds.

'“Those who carry the bark on their shoulders from the interior

.of the forests geeive fifteen dollars for cvery quintal, and

. Ahey also have to carry all their provisions and covering for
~‘the night. If by any accident they are lost, or their provi- .
~lon¥ are destroyed, they die of hunger. Dr. chdell on
fimone occasion, while ascending the Cofoico, landed with the
- intention of passing the mnight on a beach well “shaded by
_-trees. Here he found the hut of a cascarillero, and Near it a
. man dtretched out on the ground in the agonies of death. He
_»was nearly naked, and covered with myriads of insects, whose
+stings had hastened his end. His face was so swollen as to be
“Wwholly unrecognisable, and his limbs were in a frightful state.
~Dn the leaves which formed the roof of the hut were the re-
mains of this unfortunate man’s clothes, a straw hat and some
».rags, with a knife, and an earthen pot containing the remaing
- of his last meal, g little maize, and two or three chusius, Such
. 'is the end to which their hazardous occupation expose' the
. bark-coﬂectom—déath in the midst of the forests, far from

all friends—a death without help, and without consolation.

Dr. Weddell returned to La Paz by ascending the Coromo,

. and the results of his second visit to the chinchona.forests

: appeared in an entertaining book of travels? To thls able

.
3 Voyage dans le Nord de Bolivie, et | cation of a work on tho plants of t °
‘ dans zﬁf gartes voisines de Perou, pa.r more olovated parts of the Andes, cn
«H- eddell. Paris, 1853, titled Uhlom Andma
Weddell is now engaged in the pubh—
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botanist and intrepid explorer science is indebted, to no small -
extent, for the present state of our knowledge of the chin- -

chona genus.

The C. Calisaya species has been divided by Dr. Weddell
into two varieties, namely, a vera and B Josephiana. The
former, when growing under favourable circumstances, is a tall

tree, often larger round than twice a man’s girth, with its -
leafy head rising above all the other trees of the forest. ~ The =
leaves are oblong or lanceolate-obovate, pitted in the axils of .

the veins, with a shining green surface, and reddish veins.
The flowers, which hang in large panicles, gre a rosy-white:
colour, with laciniz rose-colour, and bordered by marginal -
white hairs.  The capsule is smooth, gnd about twice as long*
as broad.” This tree grows on declivities, and steep rugged
places of the mountains, from 4900 to 5900 feet above the
sea, in the forests of Enquisivi, Capaulican, Apollobamba, and
Larecaja’ in Bolivia, and of Caravaya in Peru. The trunk
may be known by the periderm of the bark, sometimes of &
greyish-white, sometimes brown or blackish, being alwa
marked by longitudinal ridges or cracks, a characteristi¢;
remarked of no other tree of these forests, excepting one o
two of the same family. The taste is strongly bitter, which
is apparent directly the tip of the tongue - touches it, andg
when the exterior teceives a cit, a yellow gummy resinousj
matter exudes from it. The bark comes off with great ease,
like peeling a mushroom, while, in the inferior kinds, and}
above all in the false chinchonas, it strips transversely, and’
with much greater dlfﬁculty A good tree yields 150 to 17
pounds of dried bark.

-The other variety of C. Calisaya, called yehu casaamlla, or.

cascarilla del pajonal, by the natives, was named Josephiana by

Dr. Weddell after the unfortunate French botanist Joseph de -
Jussien. It is a shrub, not attaining a greater height than six °

. and a half to ten feet, and growing on open .grassy slopes, at*

.
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much higher elevatlons than the tree Calisaya. There is

“another tree variety with a somewhat darker leaf, which Dr.

Weddell classed as a distinct species, and called (. Boliviana
in 1849 but which he now considers to bo a mere variety of
C. Calisaya. 'The other good kinds in the forests of Bolivia -
and Caravaya are C. micrantha, and two varieties of C. -
ovata.

Dr. Weddell brought seeds of (. Calisaya to Paris, which
were raifed in the Jardin des Plantes in 1848, and others in
the garden of the Horticultural Society in London, where one
of the plants flowered.” Many of these plants were, given
away, and some of them were sent by the Dutch Government
to Java.

Plants of C. Calisaya are now ﬂounshmg in In&i& Jhe

" yield of quinine for the best kinds of calisaya bark is 3-8

per cent., that for the Josephiana variety 3:29.¢ :
Arica and Islay are the ports for the shipment of calisaya
bark ; and in 1859 the quantity and value exported were :—

From Arica .. 1926 quintals, worth £17,334
Jw Ishy .. 1365 . 12,383
3291 ‘ ©9,717

e

Jan 1st to Nov. 30th, 1860, Arica $160,260 = £35,000 (about)
18(30 Islay, 1077 quintals.

3 An account of it was published in] 4 I‘creua, Mot Med. i, part i, p.
* the Journal of the Horticultural Society, 118

) vol vii. p. 272.
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CHAPTER 11L

Rapid destruction of chinchona-trees in South Americn — Importance of their
introduction into other countries— M. Hasskarl's mission ~ Chmchonﬂ
plantations in Java.

THE collection of bark in the South American forests was
conducted from the first with reckless extravagance; Do
attempt worthy the name has ever been made either with a
view to the conservancy or cultivation of the chinchona-trees;
and both the complete abandonment of the forests to the
mercy of every specu'lator, as in Peru, Ecuador, and New

Granada, and the barbarous meddling legislation of Bolivia, -

have led to equally destructive results. The bark-colléctor
enters the forest and destroys the first clump of chinchona-
trees he finds, without a thought of any measure to preserve
the contipuance of a supply of bark. Thus, in Apollobamba,
where the trees once grew thickly round the village, no full-

rrown one is now to be found within eight or ten daysﬁ
ourney ;! and 80" utterly improvident are the collectors that, -

n the forests of Cochabamba, they bark the tree without
elling, and thus ensure its death; or, if they cut xt»do‘-VD,
hey actually neglect to take off the bark on the side touching

che ground to save themselves the trouble of turmng the

trunk over.? . ,

A century ago Condamine raised a warning voice against
the destruction that was going on in the forests of Loxa.

Wlloat advised the Government to check it by legielation ;
soon afterwards Humboldt reported that 25,000 ‘chmcho‘nb

' Weddell, Histoire Naturelle des| ° Meém. de I Acad. Roy. des Seiences,

inas. : 1738, p. 226,
“weddell, Voyage dans lo Nord de| 4 Noticias Secretas, p- 372.
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trees were destroyed every year, and Ruiz® protested against

.~ the custom of barking the trees, and leaving them to be

destroyed by »ot. But nothing was ever done in the way of
conservancy, either by the Government, or by private specu-
lators whose subsistence depended an a continued supply of
bark: Dr. Weddell; alfuding to this recklessness as regards
C. Calisaya, observes that “the forests of Bolivia, rich ak they
dre, cannot long resist the continued attacks to which they

-have been recently exposed. He who, in Europe, sees these

enormous and ever-incressing masses of bark arrive, may
perhaps believe that they will continue to do so; but he who
sees the chinchona~trees in their native forests, and knows

- the regl truth, is obliged to think otherwise.”

There is, iowever, no danger of the actual extirpation, of
the trees unless the plan is adopted of leaving them standing,
and stripped of their. bark, as in the Loxa forests. Poeppig
says that, in these cases, the trees in the troplcal forests are
attacked by rot with extraordinary rapidity ; hosts of insects
penetrate the stem to complete the work of destruction, and

- the healthy 700t becomes infected. Thus the valuable species
‘callefl (. Uritusinga has really been almost exterminated.

But where the trees are felled it is only necessary to
observe the precaution of hewing the stem as near as possible
to the root, in order to be sure of its after-growth. Under
these circumstances, after six years the young trees are
ready to be felled again in the milder regions, and after
twenty years in cold and exposed localities. From the base
of the stems, when not barked, a number of shoots spring out
between bark and wood; and Dr. Karsten says that, though
an interval of rest of twelve or fifteen years must be given to
the forests where the chinchona-trees have thus been felled,
this only promotes further investigation in the endless

s M8. quoted by Howard. " & Poepypig.
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untrodden forests, while, in the mean time, the younger,
gene:ration is growing up in those which have already been‘
exhausted.” = - :
The danger, therefore, is not in the actual annihilation of
Fhe chl:nchona-trees in South America, but lest, with the
mcrieasmg-demand, there should L& long intervals.of time’
dn'rmg which the: supply would cease, owing to the forests
bfelng exhausted, and requiring periods of rest. In many
districts this is already the case. The bark which comes
frm’n Loxa is in the minutest quills, and in the forests of
Caravaya, after an interval of rest of several years, the roots
.ShOOtS had scarcely grown to a sufficient size to yield- allY'
thing but quill bark. Then again the supplies of bark from.
South America are not nearly sufficient to meet the dc;mandi}.
and the price is kept so high gs to place this inestimable;‘é
remedy beyond the means of millions of natives of fevers
visited regions. For these reasons the incalculable impoi‘ﬁ:
ance of introducing the chinchona-plant into other countries
adapted -for its growth, and thus escaping from entire dﬂ';
pendence on the South American forests, has Igng occupied;
the attention of scientific men in Europe. T
In 1839 Dr. Royle, in his *Ilustrations of ‘Himalaysth
Botany,” recommended the introduction of the chinchoner,
-plants into India, pointing out the Neilgherry and Silhet:
hills as suitable sites for the experiment, and Lord William,
Bentinck took some interest in the project. M. Fée bed;
previously recommended the introduction of these plants into
the French colonies;® and in 1849 both Dr. Weddell“'im&é
M. Delondre? strongly urged the adoption of this mensure.’

7 Karsten ' i i ‘
. . now solely indebted to ‘Amerioa.”—
ﬁr:tL p- 245, Probably the iden was | Ainslie’s Materia Medica, p. 66 {note)-
fir conceived much earlicr by Dr. ® Cours d'Hist. Nat. Pharm. ii. p-
mmih?l’ ;vhl;c;, half a century ago, re- | 252. ) o
arked it was matter of regret | ! Histoly X -
?;:: :hn h&drtlilelver ?een peri t:dgrﬁo . ;'Iutqre Naturelle des Quinguinas,
ear tnoge articles of the Materia Me- | 2 Qui )
dica in Indja, for which the world ?s 15. AQm.nologze, par M. A. Delondr‘e, 2
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The former declared that posterity would bless those who
should carry this idea into execution.®
The Dutch, who possess in the island of Java a range
" of forest-covered mountains admirably adapted for chinchona
cultivation, were,»however, the first to take active steps for
its introduction into the Eastern Hemisphere; and their
praiseworthy exertions deserve, what they lay claim to with
justice, the approbation of the whole civilized world. = The
experiment in Java, however, has only been tried with a very
limited number of valuable species of chinchonz, and has met
with very limited sutcess, owing to the introduction of worth-
“less kinds, and to mistakes in the cultivation, committed
during the first few years. .
For the last thirty years Dutch scientific men, among whom
. the name of the botanist Blume may be mentioned, had
urged their Government to undertake the introduction of chin-
chona-plants into Java. But it was not until the year 1852
that M. Pshud, the Dutch Minister of the Colonies, was autho-
- rized to employ an agent to collect plants and seeds of valuable
species in Peru, and to convey them to Java. He selected, for
this important mission, M. Justus Charles Hasskarl, a botanist
- who had for some time superintended the gardens in Java,
but who was a stranger to South America—ignorant of the
country, the people, and the languages—unacquainted with
the forests where the chinchona-trees are found, and who
had never seen them growing in their natural state. He
- sailed for Peru in December, 1852, with orders not to confine
* himself to the Calisaya plant, but to collect ptants and seeds
~of as many different species as possible. -His original orders

peut-8tre fait In conquéte de quelque
pouveau médicament qui rendra moins
regrettablo la perte de I'écorce de
Péroun.”— Voyage dans le Nord de
Bolivie, p. 245.

2 8o convineed is Dr. Weddell that’
there is imminent danger of the sup-
pliesof bark eventually being exhausted,
that he says, “ Avant que la matheur
que je prévois n'arrive (et ce ne sera
pes de notre temps) la sclence fura |
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were to proceed from Guayaquil to the chinchona-forests of
~ Loxa in the first instance; but he changed his plan, and,
landing at Lima, crossed the cordilleras in May, 1853.

It would be difficult, in making a chance journey from the
coast to the forests of the Eastern Andes, to hit upon a part
where valuable species of chinchona-trees are not known to
exist. There are such spaces—forest tracts—intervening be-
tween the more favoured regions, where only species of little

value are found, such as C. pubescens, C. scrobiculata, &e.; and
on one of these, between the region of grey barks in Huanuco
and that of C. Calisaya in Caravaya, M. Hasskarl, through.

being unacquainted with the localities, was so unfortunate
as to stumble. He crossed the Andes by the road from Lima

to Tarma, and descended the eastern slopes into the montafias

of Vitoe, Uchubamba, and Monobamba ; returning thence by
* Xauxa into the loftier region of the Andes. Near Uchubamba
he saw trees which he believed to be C. Calisaya ; but that spe-
cies is never found to the north of the province of Caravaya.

He however collected a quantity of seeds of this imaginary -

C. Calisaya, and four: packets of a species which he called
C. ovata, with smaller quantntles of C. pubescens and C.
amygdalifolia.

The species called by M. Hasskarl C. ovata now forms th"
bulk of the chinchona-plantations in-Java. He found it OB

dry sunny hills, withoyt much shelter from the sun, in a very .

sandy micaceous soil, at an elevation of 5500 to 6000 feet

above the-sea. It is sometimes 4 mere shrub, but occalen' .

ally rises to fifteen or twenty-five feet, with elegant pink
flowers and reddish fruit. The native name is cascarilla cres-
pilla chica; and as the crespilla grande is the C. ovata of
. Weddell, it is probable that M. Hasskarl was thus led into the
~ mistake of calling his new species C. ovatza. The leaves are
smooth above, with a felt-like pubescence on the under sur-
face, and the hairy capsules are probably an indication of the

o
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worthlessness of the species. Infact, no good kinds are found
in this part of the country, and all the seeds sent home by
M. Hasskarl were equally valucless. He collected speci-
mens of C. lanceolata of Pavon, at a place called “Escalera
de San Rafael,” on the road between Uchubamba and
Xauxa,b

From Xauxa M. Hasskarl went to Cuzco, and thence in
September to Sandia in the province of Caravaya ; but finding
that the sceds of chinchona-trees arc ripe in August, and that
be had arrived too late, he returned to Lima, and finally
took up his abode at Arequipa until the following year. In
March, 1854, he again set out, crossed the Andes to Puno,
and, after wandering over part of Bolivia, at length reached
the little village of Sina in Caravaya, near the frontier
between Pern and Bolivia, in April. He had assumed the
feigned name of José Carlos Miiller, and had printed it on his

- cards, one of which he presented to the governor of Sina,

Don Juan de la Cruz Gironda, requesting him to procure a
supply of chinchona-plants for him. Gironda refused, but
introduced the stranger to a Bolivian named Clemente
Henriquez, a clever and intelligent, but dishonest and un-
scrupulous man. Henriquez agreed to procure 400 plants
of C. Calisaya for a certain sum, part of which was to be
paid down, and the remainder on delivery of the plants. M.
Hasskarl then went on to the village of Sandia, where he

- took up his abode, without entering the chinchona forests,

and waited there until the plants should arrive. Meanwhile
Henriquez employed an Indian to collect the stipulated
number of plants, round a place called Ychu-corpa,® on the
frontier of Bolivia ; and when they were brought to him he
went to Sandia, delivered them to M. Hasskarl, and received

" his money. An outery was afterwards raised against Hen-

¢ Howard. .3 Howard.
¢ Yechu is grass in Quichua, and corpa a lodging.
E
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riqnez, by the people inhabiting villages bordering on the
chinchona forests, who considered that their interests would be
injured by the exportation of the plants: they declared they
would cut his feet off if they caught him, and he has ever
since been obliged to live at Pelechuco, in Bolivia." . This
feeling has rendered any future operations of a like nature
exceedingly difficult. 4

M. Hasskarl left Sandia with these plants in June, 1854,
but they were not placed in Wardian cases at the port of
Islay until August, and on the 27th of that month he finally

left the coast of Peru in a sailing vessel, and, shaped his -

course direct for Java® He arrived at Batavia with twenty
Wardian cases on December 13th, but all his plants have
since died except two. On his arrival M. Hasskarl was

intrusted with the cultivation of chinchona-plants in Java, -

with the rank of Assistant-Resident, and was made a Knight
of the Netherlands Lion, and Commander of the Order of the
Oaken Crown.! ‘

Besides the plants brought by M. Hasskarl, a plant of

C. Calisaya, raised in Paris from seeds sent home by Dr.
Weddell, had arrived in Java ; as well as plants raised frox.n
seeds previously sent from Peru, and seeds of C. laneifobia
sent by Dr. Karsten from New Granada, thIo“_gh ,;he
Governor of Curacoa; and thus the experimental thncbona
cultivation in Java was commenced. ' )

Although through various circumstances the misslo
South America was not very successful, yet M. H a,ssl-{?ﬂ
deserves the greatest credit for the zeal and determina-
tion displayed by him in his journeys, during which he was
surrounded by no ordinary amount of difficulties and dangers.

7 Information from Gironda, then | 1860, No. 50, para. 8. )
Governor of Sina. | W Bonplandia, March, 1859, p. 72,

® Kew Miscelluny, Oct. and Nov.  The pay of an Assistant-Resident in
1856. Java is 5001 a-year.—Money's Java.

? Dr. Macpherson’s Report, Dec. 19,

n to
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He certainly proved himself to be a most indefatigable and
courageous traveller.

M. Hasskarl, and his associate M. Teysmann, selected the
site” for the first chinchona plantation, at a place called
Tjibodas, thirty miles south of Batavia, on the northern slope
of the voleanic range which traverses Java from cast to west,
and 4400 feet above the sea. Ground was also prepared at
Tjipannas, half a mile above Tjibodds, and 4700 feet above
the sea. These sites were covered with rasamala-trees of
immense size (Liguidambar Altingia," Blume), which had to
be felled. The superintendents, deceived by the sight of such
large trees, imagined that the soil was deep and good, but in
reality it was not more than six inches deep, and underneath
there was a formation completely impenetrable to roots,
called ¢jadas, composed of sand and small stones of tra-
chytic origin, strongly cemented together by crater slime,
the whole being as hard as rock. Not one of the huge
rasamala-trees in reality pierced this ¢jadas with their roots,
but ran along its surface horizontally for hundreds of feet.
In these localities the chinchona-plants continued to languish
during the year 1855, and in%he end of that year the experi-
ment presented a most hopeless appearance.

The causes of this failure are sufficiently evident. After the
felling of the rasamala-trees, the young chinchona-plants were
exposed to the full force of a burning sun, without any shade
whatever, in an extraordinarily thin soil upon a rocky bank
impenetrable to roots. The dead and rotted roots of the
rasamala-trees were allowed to remain, developing fungi
which attacked the chinchona-roots ; and the sites themselves
were in much too low and warm a climate. In consequence
of the combined effects of these adverse influences, there were

1 A lofty tree, 150 to 200 feet high, with a very close-grained wood. It
yields a fragrant rosin called sforaz.

y E 2
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only 300 chinchona-plants in Java, in a sickly unpromising
condition, after the lapse of the first eighteen months. '

In December, 1855, Dr. Franz Junghuhn came to Java
with 139 ehiuchona-planté, raised from seeds in Holland.
They were delivered over to M. Hasskarl, and in six months
seventy-six of them were dead. In June, 1856, M. Pahud,
who had been Minister of the Colonies, and was then Governor-
General of Netherlands India, relieved M. Hasskarl of his
duties, and gave the entire charge of the chinchona experi-
ment to Dr. Junghuhn, an experienced scientific botanist.
Dr. J. E. de Vry, a chemist of some eminence, was also
sent to Java, charged with the special duty of applying

chemical tests to the barks of the chinchona-plants, to ascer-

tain their intrinsic value.
When Dr. Junghuhn took charge the prospects of the
eXperiment were very far from promising, and he has dis-

played an amount of intelligent perseverance, combined with

much praetical knowledge, which is deserving of all pra.ise,'
He found the 139 chinchona-plants which he himself brought

out reduced to sixty-three; the seeds of C. lancifolia repre-

sented by three sickly plants® the collection of plants of
C. Calisaya brought by M. Hasskarl from Peru, also redu(’?‘_1

to three; two plants of (. Calisaya raised from soeds sent

home by Dr. Weddell ; and the remainder, consisting
worthless species collected by M. Hasskarl in Uchubamba,

making a total of only 300 plants. '

In 1856 a new system was introduced, money was lavishly
expended, an efficient establishment was formed, and a grest
effort was commenced to secure the successful cultivation of
the chinchona-plants. The superintendent receives 13500 &
year, the chemist 1100l a year, and under them there are
eight Dutch overseers; the total amount paid in salaries
being 32561 a year.? It was ordered that, until the cultiva-

* Report of Mr. Fraser, H. M. Consul at Batavia.

of the
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tion is considered as quitc successful, it should remain under
the management of scientific men, but that finaily it should
be handed over to the ordinary direction of the chiefs of the
provincial government, under the Director of Cultares; and a
memorandum of instructions, consisting of eighteen articles,

was drawn up for the guidance of Dr. Junghuhn and his

" subordinates.

Finding the chinchona-plants in so deplorable a eondition,
one of Dr, Junghuhn’s first measures was to transplant
them from Tjibodas to a more suitable site on the Malawar
mountains, a very delicate and hazardous ‘operation, which
was, however, successfully performed : in 1857 plants both of
C, Calisaya and of the worthless species blossomed, and in
1858 bore fruit. Dr. Junghuhn found that the latter could
not be the C. ouata as named by M. Hasskarl ; but he was
himself equally mistaken in naming it C. Lucumefolia, from
a fancied resemblance to that species of Pavon? The great
mistake of the Dutch has been in propagating this worthless
species, and spending vast sums of money on its cultivation,
tempted by finding that its nature was hardy, and that it
required less care than the delicate C. Calisaya.

In 1858 several of the plants sickened from the attacks of
destructive insects (Bostrichus or Dermestes), not larger than
the head of a pin, which pierced horizontally into the bark
and wood of the stem and branches, where they laid their
eggs and died. Dr. Junghubn conjecture$ that they were
imported from Peru; as they are not .natives of the Java
forests, and I found these boring insects in the wood of chin-
chona-trees in the forests of Caravaya. Twenty-nine trees
were thus attacked in Java, and died.

were sent by M. Hasskarl from Uchu-

plants C. lanceolata, and others C. | bamba; and the lotter certainly cannot
succirubra ; but he hos himself ullowed | bo C. succirubra, a8 that vuluable kind

that the former are a mcro variety of | is not found in the Peruviun districts

the worthless specics, secds of which | visited by M. Hasskarl.

8 Dr. Junghuhn called some of the
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Dr. Junghuhn established his new plantations on the-
slopes of the Malawar mountains, where he has found that.
the (. Calisaya is much more sensitive than his so-called C.
Lucumafolon ; and that very slight differences in temperature,”

in clevation, in light, in shade, and in moisture, exercise 8

very evident influence on thé former, while the latter remain, -

quite unaffected by them. He considers that the best con-.
ditions for the growth of (. Calisaya on the Malawar moun-:
tains (between latitude 7° and 8° S.) are good Joose forest:
soil and moderate shade, at -an elevation from 5000 to 5T700.
feet above the sea. The (. Calisayas, when they receive
light only on their crowns, and arc surrounded by the dark

wood, have a rapidly rising, slender,.tall stem, devoid of side~ '
branches ; whilst, when they stand on clear open spots, the)';,;/

grow much stronger in width and thickness, but are shorter,’
and have numerous side branches. ’,
The following is Dr. Junghuhn’s method of cultivation.!
Pots, made of bamboo-joints, are loosely filled with ﬁnely-~
sifted earth, composed of one-fourth part of black volcamp:
sand (felspar, hornblende, and magnet iron) mixed with-
brown forest soil. The pots are then placed in the interior
of the forests, on beds of heaped-up earth laid out in the!
form of terraces, on the declivities of the mountains, A
of dry grass, supported by stakes, and high enough to admit.
a side light, protects thc pots from the falling rain-drops-
These seed-beds ®are from 200 to 500 feet long, and extend.
in parallel lines between the trees, like the steps of an
amphitheatre. Each pot receives only one seed, and the
carth is kept’ constantly moist by watering twice daily with
the squeeze of a sponge.* ‘
The pots remain standing on the seed-beds until the plants.
are about half a foot high, which takes about eight months;
and during this time they are turned every five or eight days,}}.

L
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in order to prevent the crooked growth of the plants, which
always turn to the side where most light falls on the beds.
For the purpose of planting out, a few principal broad roads
are made along the mountain ridge through the wood, united
at intervals by cross footpaths, twenty-five feet asunder. At
the side of these footpaths, and twenty-five feet from each
other, wide trenches are dug, and filled up with cleansed
earth, s0 as to make slightly raised mounds, with guttei's to
carry off the rain-water. The young plants are placed in the
loose earth on these mounds, and four strong stakes, driven
into the ground round them, are fastened together four or
five feet above ther heads. This protects them from falling
boughs, drip, and wild animals, for some years. Thus
thousands of paths have been cut in the forests, and planted

- with chinchona-trees, which are growing well. There are now

nine nurseries in Java-—Tjibodas on Mount Gédé; Tjiniruan
on the south-west slope, and Tjiborum on the southern slope
of Mount Malawar; Genting; Reong Gunung; Kawah
Tjirvidei in the Kendeng mountains ; one on Mount Patna ;
and two others, :

Dr. Junghuhn, in adopting the above method of cultlvatlon,
and in altering M. Hasskarl’s arrangements, has run into an
opposite extreme. His system of planting the young chin-
chonas in the forests under denge shade® is most erroneous;
and the way in which the seeds are treated quite accounts for
the small number which germinate. -

On the 31st of December, 1860, the number of chmchona-
plants in Java was as follows :—

0. Calisaya co e e 7,316 plants, and 1030 cuttings.

O. lancifolia . . 80 ,, ’ 28 ’

Species procured by M Hassk'n'l 939,809 ,, » 18,
Total .. .. .. 947,205 plants.®

5 Dr Anderson’s Report, Dee. 14, 6 Report of Mr. Frascr, late H. M.
1861, No. 326; and Dr. Macphcrsons Consul at Batavia.
chort Dec. 19, 1860, No. 50, para. 12,
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Besides 700,264 seeds in stock, or sown. The extreme height:
attained by the tallest C. Calisaya was, at the same date,
fifteen feet, and by the worthless species twenty-eight feet.’
One of the*trees of C. lancifolia had also attained a height of
fifteen feet. '
Dr. de Vry, the eminent chemlst who is associated With.:
" Dr. Junghuhn, and who had for two years previously occupied
himself with the study of the chinchona alkaloids, has been
actively engaged in careful investigations of the chinchona’
barks in Java.- With regard to the C. Calisaya his results’
have been very satisfactory. From the trunk-bark ofa plant:
of this species, six years old, he obtained, in August, 1860,
o per cent. of alkaloids ; and from that of the branches, 2%
per cent. But the specimens of (. Calisaya bark from Java,
which have been sent to the Exhibition of 1862, have a very:
different appearance, and are much thinner than those from'
South America. This circumstance leads to the inference’
that the present system of cultivation in Java is erroneous.
With the species introduced by M. Hasskarl, Dr. de Vry ,7
was not so successful. The leaves, flowers, fruit, and bark
of this species were sent to Mr. Howard by Dr. Junghuhn;’
and it was found that the names of C. ovata, given it by M.
Hasskarl, and of C. Lucumafolia by Dr. Junghuhfl, were
equally erroneous. It was clear that it was one of the
numerous worthless species, not previously described, and Mr.
Howard, in the seventh number of his work, has named it C.
Pahudiana,’ after M. Charles F. Pahud, who, as Minister of
the Colonies, sent M. Hasskarl to South America in 1852,
and who, being appointed Governor-General of Netherlands
India in 1855, did so much to ensure the success of the
chinchona experiment in Java. Up to 1860 Dr. de Vry had
only obtained 04 per cent. of alkaloids from the bark of

7 Howard's Nueva Qumolagm de Pa-| ® He left Java in September, 1861,
von. No. 7. after a residence of six years. -

f
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C. Pahudiana, and Mr. Howard’s examination coincides with
the analysis of Dr. de Vry in pronouncing it an inferior sort.
In 1861, however, he obtained 3 per cent. of alkaloids from
the bark of the roots of a C. Pahudiana plant eight years old,
and 1} per cent. from the trunk-bark. From a tree aged
two years and three months he only got 0-09 per cent. from
the trunk-bark, and 19 per cent. from the root-bark, of which
he states the greater part to be quinine ; while in the trunk-
bark there was not a trace of that alkaloid. This result
leads Dr, de Vry to conjecture that the quinine, once formed
in the roots, is employed in the growth of the plant, and that,
when it attains its full growth, the trunk-bark will also be
rich in quinine. - If this should not be the case, he hopes that
the roots of the young plants may be used profitably for the
manufacture of quinine. It is to be feared that the quinine
in the trunk-bark will not increase with age, for, while in the
younger tree there was 19 per cent. of alkaloids in the roots,
chiefly quinine, and 0:09 in the trunk-bark, in the older onc
there was 3 per cent. in the roots, of which 1-8 was quinine,
and 1} per cent. in the trunk-bark, in which there was
only the minutest trace of quinine. Thus, while the quan-

(tity ‘of quinine decreased or remained stationary in the
" roots, the trunk-bark was still destitute of that precious

alkaloid. -

dit is possible that Dr. de Vry, in his earnest desire to
discover quinine in a species upon which so much labour and
anxiety, and such vast sums of money, had been expended,
may-have been deceived by appearances. Both from the form
of the capsules, the absence of quinine in the upper bark, and
the locality whence it was procured, there is every reason to
fear that the C, Pakudiana is a worthless kind ; and the bark
of this species, which has been seat to the Exhibition of 1862,
is so evidently valueless that no dealer would buy it. In all
valuable species there is a good percentage of alkaloids in
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the upper bark, and a very much smaller proportion, which,
too, is amorphous and of little commercial value, in the bark -,
of the roots. This law of nature, the existence of which is;

proved by all experience, would have to be reversed in order
to cnable the Dutch to extract large supplies of quinine from:
the roots of a species, such as . Pakudiana, which contains
none in the upper bark.

It is much to be regretted that the scientific men in Java,
instead of exerting all their skill and talent in the work
of cultivating C. Calisaya and C. lancifolia, of the value of
which there is no doubt, should have.filled the forests of
Java with a kind which from the first was known to be of
very doubtful value, was unknown in commerce, and the cul-
tivation of which will, it is to be feared, only end in loss and
disappointment.

The valuable species were found to be much more tender, -
and more sensitive to external unfavourable influences, than
the C. Pahudiana; the latter was therefore prOPagated
rapidly, and unwisely allowed to outstrip the other kinds in
the race, and the consequence has been that it has g&med
an immense preponderance. Thus, so far as valuable species -

b

! 16570 | December, Decernber,
| AtTjibodas. 1860.° 1860.1 1861
| =
! . .
¢, Calisaye .. ., 37 3201 | 17,316 ?
. lancifolia .. ..|. 3 45 80 ?
. Pahudiona ., .. 60 06,833 939,809 | Milligns.

of chinchona-plants are concerned, the Dutch experiment in
Java has been attended by a very small measure of success.
After three years the Dutch gardeners only had forty plants of

¥ Howard. No. 7 (note). ! Report of Mr. Fraser.
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¢

Cuar. 1I1. CHINCHONA-CULTIVATION. 59

valuable species in Java, and after six years they had only
increased their stock to seven thousand plants. It will pre-
sently be seen that far greater results were attained in India
within eighteen months of the first introduction of the chin-
chona-plants. .
Yet, so great are the difficultics of this most important un-
dertaking, that, in spite of the comparative failure in Java,
the highest praise and admiration are due both to M. Hass-
karl and to his successors. They have devoted great ability,
no ordinary amount of scientific knowledge, and untiring per-
severance to this good work ; and, now that they have
received plants of other really valuable species from India,
there is a prospect that the chinchona cultivation in Java
may eventually attain such a measure of success as will
entitle Dr. Junghuhn and Dr. de Vry to the gratitude of
their cduntrymen.?

# Dr. Junghuhn has published two | for July and August, 1860. I have
very intcresting reports vn the cultiva- | caused these reports to pe translated
tion of the chinchonu-plants in Java, in | and circulated for the iuformation of
the Bonplandia, a Gclman botanical | those who are intrusted with, or 1nte
journal : the first in Nos. 4 and 5 of | rested in, the chinchona cultlvatlun in
1858, and tho sccond in the numbers | India or (Jo)’l‘m
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CHAPTER 1IYV.

INTRODUCTION OF CHINCHONA-PLANTS INTO INDIA.

PRELIMINARY ARRANGEMENTS.

TrE distribution of valuable products of the vegetable king-
dom amongst the nations of the earth—their introduction
from countries where they are indigenous into distant lands
with suitable soils and climates—is one of the greatest benefits
that civilization has conferred upon mankind, Such mea-
sures ensure immediate material increase of comfort and
profit, while their effects are more durable than the proudest

monuments of engineering skill. With all their shortéomings,

the Spaniards can point to vast plains covered with wheat
and barley, to valleys waving with sugar-cane, and to hill-
slopes entiched by vineyards and coffee-plantations, as the
fruits of their conquest of South America. On the other
hand, India owes to,America the aloes which line the roads in
Mysore, the delicious anonas, the arnotto-tree, the sumach, the
capsicums so extensively used in native curries, the pimento,
the papaw, the cassaya which now forms the staple food of
the people of Travancore, the potato, {obacco, Indian corn,
pine-apples, American cotton, and lastly the chinchona: while
the slopes of the Himalayas are enriched by tea~p1;,ntati0ns,
and the hills of Southern India are covered with rows of
coffee-trees. » :

It is by thus adding to the sources of Indian wealth that
England will best discharge the immense responsibility she
has incurred by the conquest of India, so far as the material
interests of that vast ewpire are concerned. Thus too will she
leave behind her by far the most durable monument of the

i
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benefits conferred by her rule.  The canals and other works
of the Moguls were in ruins before the English occupied the
country ; but the melons which the Emperor Baber, the

. founder of the Mogul dynasty, introduced into Tndia, and

which caused him to shed tears while thinking of his far-off
mountain-home, still flourish round Delhi and Agra. Cen-
turies after tho G‘rangés canal has become a ruin, and the
great Vehar reservoir a dry valley, the people of India will
probably have cause to bless the healing effects of the fever-
dispelling chinchona-trecs, which will still be found on their
southern mountains.

The introduction of the chinchona-plant into India was sur-
rounded by difficulties from which all other undertakings of a
gimilar nature have been free. When tea was introduced
into the Himalayan districts, it had been a cultivated plant
in China for many ages, and cxperienced Chinese cultivators
came with it. But the chinchona had never been cultivated ;
since the discovery of its value in 1638 it had remained a
wild forest tree; all information concerning it was solely
derived from the observations of European travellers who
had penetfated into the virgtn forests; and the only guidance
for cultivators in India is to be found in the reports of these
travellers, and in the experience slowly acquired by careful
and intelligent trials! Great as these difficulties were, they
were probably exceedgd by the perils and risks of every descrip-
tion which must be encountered in colleeting plants and seeds
in South America, and conveying them in safety to India.

But the vast importance of the introduction of these plants
into our Indian empire, and the inestimable benefits which
would thus be conferred on the millions who inhabit the

’ i that what-
1 Mr. Spruce's remark on the eventual | of the forests to convince me
necessitypof cultivating the chinchona | ever vegetable substance w needful lo
tree is important. Ho says, “I have | man, ha must ul'hgmtely cultivate the
seen enough of collecting the products | plant producing it."—Report, p. 83.
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fever-haunted plains and jungles, werc commensurate with
the difficulties of the undertaking. The subject had occupied
the att.»ention of the Indian Government from time to time,
ever since Dr. Royle in 1839 advocated the introduction of
quininc-yielding trees into India, in his work on Himalayan
Botany ; but it was not until twenty years afterwards, in 1859,
that any adequate steps were taken to effect this most desirable
end, and to bring an antidote within the reach of the fever-
stricken people of India, while adding a new source of wealth
to the resources of that great dependency.

The proposal to introduce the chinchona-plants into India
was first made officially in a despatch from the Governor-
General, dated March 27th, 1852. It was referred to ‘the
late Dr. Royle, the reporter on Indian products to the East
India Company, who drew up an able memorandum on the
subject, dated June, 1852 :—«To the Indian Government,”
he gaid, “the home supply of a drug which already costs 70004
a year would be advantageous in an economical point of
view, and invaluable as affording means of employing a
drug which is indispensable in the treatment of Indian fevers.
I have no hesitation in saying'that, after *the Chinese teas,
ne more important plant could be introduced into India.”
The only result of this application from India was that the
Foreign Office was requested to obtain a supply of plants and
_ seeds from the consuls in South America, and instructions
that effect were sent out to them in October, 1852. In the
autumn of 1853 Mr. Mark wrote from Bogota that some
delay would be necessary, and nothing more was heard from
that quarter; Mr. Sullivan, the consul-general in Pert,
replied that it would be impossible to accomplish a successful
result, through the jealousy of the people; but Mr. Cope,
the excellent and venerable consul-general at Quito, made a
more satisfactory and substantial answer, in the shape of a
box of chinchona plants and seeds from Cuenca and Loza.
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They, however, did not long survive the vpyage to England.
Seeds of C. Calisaya, procured through Mr. Pentland, were
gent to the botanical gardens at Calcutta, but did not ger-
minate ; and in 1853 six plants of the same valuable species,
contributed by thie Horticultural Socicties of Edinburgh and
London, raised from seeds sent home by Dr. Weddell from
Bolivia, were taken out to Calcutta by Mr. Fortune. They

" arrived in good order, but all died through gross carelessness

in their removal to Darjeeling. In May, 1853, Dr. Royle
drew up a second long and valuable report upon the subject,
and the question was then allowed to drop for some years.

It is a curious coincidence that at the very time-when Dr.
Royle was writing this report I was actually exploring some

. of the chinchona forests of Pern. DBut the object of my

travels was of an antiquarian and ethnological character, and
I was in ignorance of the desire of the Indian Government to
procure supplies of those plants, which I then only admired
for their beauty.

. In March, 1856, Dr. Royle made a final attempt to induce
the East India Company to take efficient steps to procure-
supplies of chinchona plants: and seeds from South America ;
and proposed to employ Dr. Jamieson, the able Professor of
Botany in the University of Quito, for this purpose. The
lamented death of that eminent botanist Dr. Roylg:l, to whom
India owes so much, again put an end to all discussion of the
subject for some time ; but in 1859 energetic measures were
set on foot, which at length effected the desired object fully
and completely. Dr. Royle is well known as the author of
works on Himalayan botany, on the cotton cultivation and on
the fibres of India, and of a ‘ Materia Medica’ containing a
valuable article on the chinchona genus, which he caused to
be printed separately for circulation in India. For several
years he took the warmest interest in the proposed measures
for the introduction of chinchona-plants into India, and used
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every influence at hiis command to offect this most important
object. DBut he was not destined to see the final achieve-
ment of a design which he seems to have had so much at
heart.

In 1859 my services were accepted to superintend the col-
lection of ehinchona plants and seeds in South America, and
their introduction into India; and I was authorised by Lord
Stanlcy, then Secretary of State for India, to make such
arrangements as should best ensure the complete success
of an enterprise, the results of which were expected to add
materially to the resources of our Indian Empire. The
urgent necessity of this measure had become more apparent
since Dr. Royle’s time. Then the Government of India ex-
pended 7 000L. a. year upon quinine; but in 1857 the expen-.
diture had risen to 12,000, and continued to increase during
the following years.?

T at once determined to take measures for obtaining plants
and seeds of all the valuable species of chinchonee described in
a former chapter ; to arrange so that, if possible, they sh0u14

~be collected simultaneously in the different regions separated
by many hundreds of miles from each other; and thf*t’
warned by the fatal error of the Dutch in Java, no species
should be introduced into Indis which did not possess bark of
well-established commercial value. In one of his reports Dr.
Royle had most truly said that “the greater the number of
species obtained, as well as the greater the extent of country
over which the seeds_ are collected, the greater is the proba-
bility of finding soils and climates in India for their successful

2 Tt appears, by a government re- '1bs., and thet in 1858-9 it mnoul{feld
turn, that 2051 ibs. of quinine were | to 5087 1bs. The writer of the article

sent to India in 1856, and 1180 Ibs. in
1857. .

The Friend of India of December
10th, 1860, however, quoting from the
Lancet, states that the consumption of
quinine and bark in the government
hospitals in India in 1857-8 was 6815

adds that the government druggists
in Indis scll quinine at 1l an ouuce;

but, taking the cost of an ounce of

quinine at 10s., the expenditure on
this medicine, according to the above
figures, would emount to 54,520 in
1857-8, and to 40,6961, in 1858-9!

u%
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culture.” It was thus necessary to employ competent persons
to collect in New Granada, Ecuador, the Huanuco forests of
Northern Peru, and Caravaya or Bolivia at the same time. I
considered that it was essential that the proceedings should
be completed during the first year if possible, in order to
give as short a time as was practicable for the awakening of
that narrow-minded jealousy in the people of the South
American Republics, which I was well aware would sooner or
later be aroused. It was also my duty to get the work done
economically, and there could be no doubt that the employ-
ment of several agents for a few months would cost less than
the mission of a single traveller, who would have to make his
way over thousands of miles, for three or four years, Time
also was an object with regard to the establishment of plan-
tations in India. :

The Secretary of State for India sanctioned all the details
of my plan, with the exception of the expedition to New
Granada,® and the provision of a steamer to convey the plants

, direct across the Pacific to India. But it was no easy matter

to find agents possessed of the-necessary qualifications for the
work. A personal acquaintance with the chinchona forests, 2
knowledge of the country, of the people, and of the languages,
were essential, as well as of the particular species of chin-
chona-trees growing in each region; and, as the service was

.to be performed without delay, no time could be spared for

acquiring any of these qualifications.

For the chinchona forests in Ecuador 1 was so fortunate as
to secure the services of Mr. Spruce, an excellent botanist
and most intrepid explorer, who had been engaged for several
years in the examination of the wilds of South America, and

3 Nevertheless we now have plants | been reccived from Java, in exchange
of C. lancifolia, the species which | for other species, and were originally
should have been procured from New raised from seeds sent by Dr. Karsten.
Granads, thriving in Indis. They have ‘

F
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who was actually on the spot. Of his qualifications there

could be no doubt, but 1 could scarcely have ventured to-

hope that the service which he undertook to perform would
have been done so completely and so thoronghly, and would
have been crowned with such undoubted success. It is per-

haps invidious to make distinctions, where all have worked so

zealously ; but it is due to Mr. Spruce to say that by far the
largest share of credit is due to him, and that his name must
take the most prominent place in connection with the intro-
duction of these precious plants into India. The region
assigned to him was the most important, as it yielded the
“red-bark” tree (. succirubra), containing a larger per:
centage of febrifugal alkaloids than any other species; and I
felt more sanguine of success in this quarter than in any other,
because the country of the “red bark” was more accessible

than any of the others, the forests being on the western slopes’

of the Andes, navigable rivers flowing through them to the
Pacific Ocean, and there being, therefore, no necessity of con-
veying the plants over the snowy wilds of the cordilleras.
I also requested Mr. Spruce 40 make an arrangement for
procuring seeds of the valuable species from the forests of
Loxa. . )

For the forests of the Peruvian province of Huanuco I pro-
cured the services of Mr. Pritchett, a_gentleman who
passed some years in South America, and who was well
acquainted with that particular region. He was to collect
plants and seeds of the species yielding grey bark.

I myself undertook to explore the forests either of Cara-
vaya or Bol via, and to collect the C. Calisaya and other im-
portant species of that more distant region. This part of the
enterprise was surrounded by peculiar difficulties, arising
from the jealousy of the people, habitual with the Bolivians,
and recently excited in the minds of the Peruvians of Cara-
vaya by the proceedings of M. Hasskarl, the Dutch agent;

-
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while the forests are far more inaccessible, and the journey to
the coast is longey, and more formidable.

It was the opinion of Sir William Hooker, who gave me
the advantage of his valuable advice, that a good practical
working gardencr should accompany both Mr. Spruce and
myself, and he considered this an imperative requirement, in
order that they might attend to the packing of the plants in
the forests, their cstablishment in Wardian cases, and have
charge of them during the voyage to India. I appointed M.
Cross, at his recommendation, to act under the orders of
Mr. Spruce; and Mr. Weir, who was recommended to mé
by Mr. Veitch, accompanied me to the chinchona forests of
Caravaya.

In employing several agents in districts widely removed
from each other, my chief object was to effect the introduc-
tion of as many valuable species as possible; but I also
reflected on the extreme difficulty of the undertaking, and
the overwhelming chances against success which confronted
o single-handed attempt. 1In such wild unfrequented regions
all is uncertainty. Along the dizzy paths of the Andes a
single false step may dash the fairest hopes, disappoint the
most careful calculations. Add to these dangers the proba-
bility of obstacles raised by the natives, and it will at once

- be seen that'three independent expeditions materially in-

creased the chances of ultimate success.
By the end 3f 1859 I had completed all the preliminary
arrangements; and there was at length a prospect of securing

-the successful introduction into India of a plant the ines-

timable value of which had been felt, and the importance of
its cultivation discussed, for twenty years. On December
17th, 1859, we sailed from England, and, crossing the
isthmus of Panama, arrived in Lima, the capital of Peru, on
January 26th, 1860. Thirty Wardian cases for the plants

- had been sent out round Cape Horn, and I forwarded fifteen

F 2
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to Guayaquil for Mr. Spruce’s collection, and fifteen to the

port of Islay in Southern Peru, to await my return from the.

chinchona forests. After a month’s residence in Lima we
embarked on board one of the mail-steamers for the south-
ward, and on the 2nd of March, 1860, we landed at Islay,
which is more conveniently situated than any other port
for a journey to the chinchona forests of Southern Peru or
Bolivia.

Cuap. V. THE TOWN OF ISLAY. 69

CHAPTER V.

ISLAY AND AREQUIPA.

THE port of Islay is the commercial outlet of the departments
of Arequipa, Cuzco, and Puno, in Southern Peru; and thus
a small town, dating from about 1830, has risen up on the
rocky barren coast, surrounded by a sandy desert, and shut
in from the interior by a range of sterile mountains. - The
coast consists of inaccessible cliffs, perforated with deep caves
by the incessant surge of the ocean, with several rocky islets
off the shore. The anchorage? is formed by a slight inden-
tation of the coast, and the landing is effected at a small
iron jetty clamped to the rocks, under which the swell
breaks and chafes with a ceaseless roar. A very steep path
leads up the cliff to a custom-house, forming one side of
the little plaza, which is constantly filled with droves of
mules from the interior. A single street leading up from
the plaza, with a few lanes off it, forms the town of Islay ;
and- a brief statement of the trade of this port will give
an idea of the importance of the country to which it forms
an outlet.. -

The principal articles of export are alpaca and sheep’s
wool, vicufia wool, copper, bark, and specie ; the total value

! When it was founded by General | vessels in 10 or 12 fathoms; but there
La Fuente, then Prefect of Arcquipa. | is always a rather heavy swell, so ths}t
—Castelnau, iii. p. 443. a huwser is necessary to keep a vessel's

% There is anchorage for 20 or 25 | bow to it, even in fine weather.
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in 1859 being 336,842 and the value of the imports, con-

sisting chicfly of Emopean goods, is about equal to that of -

the exports.

The country round Islay is as dreary and arid a waste a8
the eye could rest on; yet from July to October, when there
is the greatest amount of moisture on the coast, the othermse

barren mountains, which rise up abruptly from the desert;
at a distance of about three miles from the sea, are green
and carpeted with flowers, while the plain nearer Islay ig,

also dotted over with vegetation. This maritime range 1s
called the “ Lomas.” In consequence of the unusual quantlty
of rain which fell in the early part of 1860, the Lomas had;

broken out in renewed freshness in March. The country, .
close to Islay, was covered with a scattered growth of ComPo‘;-
sitee, wild tobacco, Nympha, Oxalis, Salvia, an Umbellifer witli‘
a large white flower, Verbena, Heliotrope, a purple Solenum;-

an Amaranth, and other flowers. It is broken up into abrupt;
ravines ; and, near the foot of the mountains, some of the

contain deposits of soil washed down by little streams whlch
flow during the wet season, sufficient to sustain small groveS"

of fig and olive trees, the abodes of numerous flocks of doves., '

Such is the case in the ravines called Catarindo, Yutu, an
Matarani, from the latter of which the water is led in pipes to{
supply the town of Islay. The guardian of this water-supply ’*
an Irishman, generally known as Juan de la Pila (John of the.
fountain), an active obliging man, who also follows the trades.

.
v

3 In the following proportions :—

To Englaml‘ ..« Alpaca wool .. 22,500 cwis. .. worth £192 729
» .. .. Sheep’s wool .. 18,669 |, . »
» .. .. Vicuiia wool .. 72 .. " 1 537‘
» .. .. Copper . " » 333
. oo Bak L 1865, .. o» 12,388
» .. .. Specic . e el ... 347064

To France .. .. Wool .. 877 ., .. » 1 836,
. .. .. Bak . 95 . . . 1,077

To the United M¥tates..  Waool I 7% - 24,884’

£336,842

oL
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of carpenter, cooper, and blacksmith; and to whom we were
indebted for much valuable assistance in procuring soil for
the Wardian cases, and in giving us the use of his yard,

The soil in the richest parts of these ravines, which lad
been washed down from the higher slopes of thg Lomas, is
several feet deep, and appeared sufficiently good to be used
for the Wardian cascs, in the event of its being found im-
possible to obtain soil from any more promising locality ;
and the great number of wild flowers which were growing
in it convinced me that it could not contain anything very
pernicious.* .

The formation consists of granite, with veins of very pure
quartz; but the plains are covered with large patches of
fine dust, consisting chiefly of silica, containing potash and
mica, with small quantities of the débris of the rocks asso-
ciated with the soil, which Admiral FitzRoy suggests may
have been the ashes cjected, at some remote period, from the
volcano of Arequipa. Near the sea-shore, and about half a
mile south-east of Islay, there is a 'very curious result of the
constant action of the waves, in two immense cavities hol-
lowed out of the rock, called the Ttnajones (jars). They are
urcular holes about thirty yards across, and of great depth,
separated from the sea by a wall of cliffs not more than four

¢ The analysis of this soil, by Dr. Forbes Watson, gave the following result :—

Water, and a little organic matter .. .. .. 7100
Silica, as silicate and as silex .. .. .. .. 59800
Peroxide of iron .. .. . .. .. .. .. 12100
Alamina .. .. .. .. .. . .. . . 12:300
Lime e e e e ee e e i A100
Magnesin e s e e eeee 27100
Soda .. ce e e e s 0724
Chlonde of sodl Y ST T 0-408
o Phosphoric acid® .. .- o a0 e s 0117
Carbohic acid .. R
Sulphuric acid -+ o e e e 0-082
- [ J
99-681
Looss 319

100-000
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yards wide, the lower part of which is undermined, and forms
& passage by which the waves rush into the great tinajon,
or.bowl, with a mighty roar; and, dashing themselves against
thé rocky sides, throw back clouds of white spray. The only
vegetationnear the coast consists of lowly little Mesembryan-
thema, scattered about at long intervals, and an occasional
stonecrop (Sedum).

During our stay at Islay we enjoyed the hospitality of
Mr. Wilthew, H.B.M. Consul, and his wife, to whom we
were indebted for much thoughtful kindness. The rest of
‘th(.a i.nhabitants consist of Peruvian officials, agents of com-
mercial houses in Arequipa, and a few shopkeepers and
artisans, besides the muleteers and other birds of passage,
and the porters and boatmen of mixed Indisn and negro
extraction. The supplies for the market come almost entirely
from the rich valley of Tambo, some leagues down the coast.

On March 6th, our mules and horses having arrived, ‘we
started for Arequipa in the morning, a distance of ninety
fniles, and, crossing the country near Islay, entered a gorge
in the mountains, which winds up to the great desert above,
at the commencement of which there is a grove of dusty
olive-trees. This dismal ravine, with arid scarped mountains
rising up on either side, here and there a tall gaunt “cactus,
and everywhere a dense cloud of white dust, leads up to a
little post-house built of canes, called the ¢ Tambo de Guer-
reros,” eighteen miles from Islay. ' :

Guerreros is at the head f the gorge leading down to
Islay ; and, from a rising ground a little beyond the tambo,®
the great desert of Arequipa opens upon the view, bounded
by a range of mountains which are crowned by the snpwy
peak of the voleano. At this point there is a wooden cross
which® marks the grave of a poor soldier belonging to the

& »H . . . .
post-hf&?o is & Bpanish corruption of the Quichua word Tampu, an inn or

¢/
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fugitive army of Salaverry, in 1836, who, worn out with
fdtigue and thirst, had here sunk down to die, and had been
lightly covered over with sand. The flesh was in perfect pre-
servation. We then entered the great desert of Arequipa,
extending to the horizon on the right and left, and ending in
frout at the foot of the rocky range of mountains separating
the sandy waste from the fertile campifia of Arequipa. The
desert consists of hard ground, without a blade of vegetation,
affording good riding; but it is covercd at short intervals
with mounds of the finest white sand, from twenty to thirty
feet high, all in the shape of a half-moon, with their horns
pointing north-west, and thus denoting the prevailing wind.
They are called Medanos. These Medanos shift their posi-
tions, and the breeze, whirling the sand in eddies on their
summits, often causes a singing noise in the ecarly dawn.
Frequently they form athwart the road, which has to deviate
in a half-circle, and rejoin the old track on the other side;
but they all resemble each other exactly, and afford no
landmark to the lost or benighted traveller.

In the centre of the dosert is the post-house or tambo of
La Joya, twenty mriles from Guerreros, kept by an English-
man, whose homely name of Jimmy Eyres has been con-
.verted inte the more grandiloquent and euphonious Spanish
one of Don Santiago Casimiro de los Ayres. Water and
fodder for the beasts are brought from a great distance,
and their price is of course proportionately high; but, consi-
dering its position in the midst of a desert and many leagues
from all supplies, the little tambo, consisting of several rooms
of deal planking roughly knocked together, was very com-

fortable, . - .
Starting at four on a bright starlight morning, the perfect

" stillness and the wild grandeur of the boundless desert were

very impressive, while there was a delicious freshness in the

cool air. As the sun rose behind the mighty cordilleras
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which bounded - the view,gthe whiteness of their ‘snow«y:

peaks became quite dazzling. Immediately in front was
the perfect cone of the volcano of Arequipa; to the right
the glorious peaks of Charcani and Chuquibamba; to the
left the remarkable range of Pichupichu. It is probable
that in po part of the world is so sublime a view of mountain

peaks to be found as is presented at early dawn from this_
desert. But its sublimity is similar to that which is witnessed’
in a sunrise at sea; it fills the mind with an idea of vastness;
_and. grandeur, while it wants all the details which usually:

accompany and form no small part-of the enjoyment derived
from ordinary mountain scenery. Yet here, while gazing on
those magnificent peaks, with no middle distance and Hé'
foreground, save the flat sea-like wilderness, we felt that any
addition would have marred the simple glories of this unpes
ralleled view. The desert is between 4000 and 5000 feot!
above the sea, and the cordillera peaks are, some morey’ ‘some.
a little Jess, than 20,000 feet in height; so that, within a
distance of under forty miles, we beheld mountains rising
upwards of 16,000 feet from the point on which we stood:
of no other mountains in the world coutd such a view be
obtained. In this land of the Incas Nature has done %
work on & truly gigantic scale.

The desert, from Guerreros to the entrance to the gorge
leading through the rocky hills which divide it from the
plain of Arequipa, is upwards of forty milés across, while its
length from the transverse valley of Tambo to- that of Vitor
must be about sixty. During the greater part of the day we
were threading our way through arid mountain gorges, and
up and down zigzag rocky paths strewn with the bones and
carcasses of mules, under a scorching sun. A little pale
purple Nemophila, a small Crucifer, and the weird Cacts
the appropriate inhabitants of the desert, are the only plant
_of this cheerless region ; and a few obscene gallinazos, float
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ing lazily in the upper air, with their keeu-piercing eyes
watblting for some luckless mule to sink under its burden,
were the sole representatives of animal life.

At length our eyes were gladdened by the sight of the
green vale of Tiavaya, in the campitid of Arequipa. The
rows of tall willows, the bright green fields of lucerne, and
white farm-houses, were a blessed relief after the monotonous
glare of barren rochs and sand; but it was not until late st
. night, and afte®a ride of more than fifty miles, that we
reached our hospitable lodging in the city of Arequipa.

Areqmpa the second city in Pery, is built on the banks
of the rapid river Chile, and at the foot of the great vol-

"3:&;1,0,. called Misti, which rises up in a perfect cone to the
%eight of 17,934 feet, its upper half covered with snow.

Areqmpa tteelf ia 7427 feet above the sea, 80 that the moun-
, tains pecend in one dnbroken sweep upwards of 10,500 foet.

¥The climate, dpring my stay from March llth to March
mnd was a8 follows :—

% | | ° . -

Mean tempemt;ure,. O £
lgean minimum af pight .. .. .. 60}
- ighest-vbeerved .. .. .. .. .. 67
S Lewl L L . . .. &8
Rangn V' .7 .. ., .. . .. ¢

~

The town is built oM white stone of volcanie origin, being a
4o bytic tuffa containing pumice and lava, dug out of quarries’
B4ba foot of the voleano, , The houses are usually of one story, .
Wil solidly and substantially, with vaulted stone ceilings,.
The better to resist the shocks of the frequent earthguakes.
Like slmost all Speuish American cities, the streets are
_Straight and at right angles to each other, with an azequia
flowing down the centre. Wheeled vehicles of any descrip-
tion are unknown, and the traffic consists of horses, drdves of
'mules, donkeys laden with lucerne, and. flocks oPlamas. The
'prmmpal sh'eot.s all lead to the great square, which forms a

Bl
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who was created Marquis of Moya in 1480, married Beatriz
do Bobadilla, so well known in history as the faithful
attendant ond’ confidential friend of Queen Isabella the
Catholic. The Emperor Charles V., remembering the ser-
vices and ancient dignity of the illustrious families of Cabrera
and Bobadilla, created the second son of the Marquis of Moya,
by Beatriz de Bobadilla, Count of his town of Chinchon, in
the kingdom of Toledo, in 15172  The third Count was one
of the over-worked ministers of that most indefatigable of
“red-tapists” Philip IL ; and his son became the husband
of the widow Ana, who accompanied him to Lima on his
appointment as viceroy of Pern in 1629. Thus, for the
second time, this lady entered the City of the’i(ings as Vice-
Quseen. ' , -

While . the Countess Ana was suffering frog, fever in 1638,
in her sixty-third year, the Corregidor of- Joxa, Don Juan
Lopez de Canizares, sent a parcel of po“'i'é,aaered quinquina
bark to her physician, Juan de Vega, who was also captain of
the armoury, assuring him that it was a sovereign and never-
failing remedy for “ tertiana.” It was administered to the
Countess and effected a complete cure; and Mr. Howard is
of opinion that'the particular plant which had this honour,
and which, therefore, yields the true and original Peruvian
bark, is the Chahuarguera variety of the C. Condaminea.
This kind contains a large percentage of chinchonidine, an
alkaloid, the great importance of which is only now just
beginning to be Yecognised, so that it is to ckinchonidine,
and 16t to quinine, that the Countess’s cure is due.? '

The, Count of Chinchon returned to Spain in 1640, and

¥

9 Creasiony Privilegios de los Titulos : of ememtneese." In1764
de Castilla, por. Don Jos¢ Berni. The‘f the then Count 8f Chinchon ceded the
Qounts of Chinchon were hereditary | Aloagar to the crowh. :
Alcaides of the Alcazar of Segovis.| ! A large supply of seeds of this kind
+ In 1628 the Oount of Chinchon here | has been sent to Indis and Coylon.

. reccived Charles I. of England, and ¢ * Howard’s Nueva Quinologia de
* gave hit & supper of “oertaine trouts Pavon, No. 1.
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his Qo s ]

bark, ;::Z;s‘;:;z:?g with her a quantity of the healing
medicine ‘into Jyy Ny ap ergon to introduce this invaluable
Countess’s bark e Hence it was sometimes called
Jugn do Vegg ,lan‘d Countes's powder. Her physician,
ponnd, Ingn , sold it at .Seville for one hundred realfibe
genus which e?;;)drz (.)f »thm' great service Linnmus named the
Ana’s namﬂwa); still N Ohlnfh‘m“’ and afterwards the lady
of Chinchongeeq. wh?:;fher lmmortalized in the great family
Ipecacuanhag &m’i ooff » together with Chinchonee, includes

¢es. By modgrn writers the first 4 had

usuall:
bt my b§en dropped, and the word is now almost invariably,
08t erroneously, spelt (%
After the dar nehona,

were the great ;rigiz Countess of Chinchon, the Jesuits
Europe. TIn 1639 thrs of the introduction of berk into
band did good¥his e me last act of his viceroyalty, her hoé
by cavsing tho :giﬁoth" cause of geographical discoverys
Proceed -from Qe to t!}lleunder the Portuguese Texgira to
Banied by the Jegyiy 4 ' Wouth of the Amazons, accom*
account of the yoygge 4 “eula, who' wrote a most valuable
Acuiia’s frtaztemizv & '.me t}}ﬂt time, the missionaries of

Y continued to penetrate into the forests

borderi
Bettlen:;itg!_‘ the upper waters of the Amazobs, and to form
D18 ; and Humbolg mentions a tradition that these

Jesuits aocidantalle i
and tried ﬁmmdlﬂcov'er?d the bitterness of the bark
Jesuit’ missionarieg m:f it in tertian agnme. In 1670 the

Rome, whence it waq 4: peréels of the powdered bark to
as " ] 4 .
throughout Europe distributed to members of the fraternity

the cure-of 3guey witlyl ﬂie Cﬂl‘dinal de Lugo’ and used for
“ Josnity bark,” ang « Ogre?t Sflecess. Hence the name of
result of its patrqpnge by th'elal 8 b‘i.rk ;" and it wag a Indicrous

3 Bﬁ‘]ﬁ!l‘ .

wes brought m“mnthat bark ; P. 268
carly e 1632.— Humboldt's gppes | . * I translated and edited Acufis's
ta, il Voyage for the m‘;ﬁ,yt Bociety in 1858
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caae. L PREJUDICES AGAINST IT.

beens for a long time opposed by Protestants and favoured by
Boman Catholics. In 1679 Louis XIV. bought the secret
of preparing quinquina from Sir Robert Talbor, gn English
" doctor, for two thousand louis-d’ors, a large pension, and a

- gitle. From that time Peruvian bark seems to have been

recognised as the most efficacions remedy for. intermittent
fovers. The second Lord Shaftesbury, who died in 1699,
mentions. in one of his letters—Dr. Locke’s and all our
ingenious and able doctors’ method of treating fevers with
the Peruvian bark:” he declares his belief that it is *the
most innoeent and effectual of all medicines;” but he also
alludes to *the bugbear the world makes of it, especially the
tribe of inferior physicians.” . '

~ There can be no doubt that a very strong prejudice was
raised against it, which it took many years to conquer; and
the controversies which arose on the subject between learned
doctors were long and acrimonious, Dr. Colmenero, a pro-
fessor of the University of Salamanea, wrote & work in which
he declared that ninety sudden deaths had been caused by its
use in Madrid slone® Chiflet (Paris, 1653) and Plempius
(Rome, 1656), two great enomies of novelty, prophesied the
early death of quinquina, and its inevitable malediction by
future ages; while the more enlightened Badius (Genoa,
1656) defended its use, and quoted more than twelve thou-
gand cures by the aid of this remedy, performed by the best
“dactors of the h #Rals in Italy. In 1692 Dr. Mo,rton‘, one
of the opponents of its use, was obliged to retract all he had
gaid against quinquina ; and it was t.hél)n that it .began to be

- perally admitted as a valuable medicine. It still, hqweVer,
. ined & subject of controversy, and :8 late : 1?14 _WO .
'; Tpalian ph'ysiciana, Ramazzini and Torti,® held niombe views
e ——

6 Torti's work, De Febribus, was

Don Hipolito published at Venice in 1732,

s Disertacion por Dr.
:Umm@« : .

e
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on the subject. Ramazzini wrote against its use with much
violence, while Torti maintained that, in proper doses, it
would arrest remittent and intermittent fevers,

Whilst the inestimable value of Peruvian bark was gra-
dually forcing conviction on thie most bigoted medical con-
servatives of Europe, and whilst the number and efficacy of
cureseeffected by its means were bringing it into general use,
and consequently increasing the demand, it was long before
any knowledge was, obtained of _the tree from which it was
taken. In 1726 La Fontaine, at the solicitation of the
Duchess of Bouillon, who had been cured of a dangerous fever
by taking Peruvian bark, composed a poem in two cantos to
celebrate its virtues ; but-the exquisite beauty of the leaves,
and the delicious fragrance of the flowers of the quinquina-
tree, with allusions to which he wight have adorned his
poem, were still unknown in Europe,

The first description of the quinquina-tree is due to that
memorable French expedition to South America, to which
all branches of science owe 80 much- The members of this
expédition, MM. De la Condamine, Godin, Bouguer, and the
botanist Joseph de Jussieu, sailed from Rochelle ou the 16th
of May, 1785, to measure the arc of a degree near Quito, and
thus determine the shape of the earth, After a residence at
Quito, Jussieu set_out for Loxa, to examine the quinquina-

tree, in March, 1789, and in 1743 La Condamine visited
Loxa, and stayed for some time at Malacotas, with a Spaniard

whose chief source of income was the collection of bark,. He
obtained some young plants with the intention of taking
them down the river Amazons to Cayenne, and thehce trans-
porting them to the Jardin des Plantes at Paris ; but a wave
washed over his little vessel near Para, at the mouth of the
great river, and carried off the box in which he had pre-

T Trait¢ Therapeutique du Quinquina, par 1. Briquet. Paxis, 1856,

R
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dotted with houses and villages, while it forms an emerald
setting to the white city. Looking from the otber side of
Arequipa, the view, though not so beautiful, is more imposing:
the snow-capped voleano rearing its majestic head above the
stunted towers of the town. There is a great deal of maizo
g:own in the valley, and guano is exte_nsively used as manure ;
but the wealth of the campifia is chiefly derived from its
mules, which monopolize the carrying-trade from the coast
to Arequipa, and from Arequipa to the interior. A quan-
tity of lucerne or alfaifa is raised for their sustenance, and the
arrieros or muleteers are a wealthy class of men, generally
possessing & chacra or farm of their own, besides considerable
gums in ready money. They are, as a rule, good-looking,
well-grown men, with fresh complexions, and little mixed
blood, which is also made evident by the comparatively fair
complexions of their wives and daughters. :
- The families of the upper classes of Arequipa usually own
estates in the neighbouring warm valleys of the coast, such
as Vitor, Tambo, Siguas, Majes, and Camana, where the rich
vineyards yield them a profitable return by the sale of aguar-
diente. Their houses in the city are built round a patio or
~ courtyard, on which the principal rooms open. Their sons
are frequently the leaders of the turbulent Cholos in revolt,
and follow the professions of abogados, lawyers or politicians,
traders, and haciendados or farmers, while the more ambitious
adopt a military life, the carrera de armas. The ladies are
. considered the most beautiful and intelligent in Peru, and, at
Lima, the most attractive women are usually Arequipefias.
Perhaps the majority have never moved beyond the campifia,
and adjacent warm valleys, and many have never seen the
sea. Yet thoy are sprightly and agreeable in society, full of
intelligent curiosity, and almost invariably excellent musi-
cians. They frequently sing the plaintive despedidas, and
other sonnets of their native poet Melgar, whose love for a -
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fair townswoman was unrequited, and whose melancholy fate

has surrounded his name with a halo of romance. He was

barbarously shot, after having been taken prisoner by the

. Spaniards, at the battle of Umachiri in 1815, the first attempt
which the Peruvians made for their independcnce.

During the winter months the wealthier families remove

to villages in the campiiia, either to Tingo, Tiavaya, or

Savandia, taking furniture with them. At the commencement

of the season droves of mules leave the city laden with beds,
chairs, and tables, to render the country houses habitable.
Here the Arequipefios enjoy the delights of the country and
of bathing in large swimming-baths faced with masonry, and
planted round with rows of tall willows. The rides in the
country which surrounds these villages are exceedingly
pretty. The trees consist chleﬂy of tall willows and of the
Sehinus molle with its bunches of red berries, while bushes
of fragrant white Daturas and of the beautiful Bignonia
Sulva fill the hedges, and the streams arc bordered by
masses of Nasturtiums. The fields either bear crops of vivid
green alfalfa, or tall Indian corn, six to eight feet high, over
which the Tropeeolum canariensis creeps in golden masses, and
at whose feet the bright blue fupins, and a Solanum with rich
purple flowers, grow as weeds, From many points of view the
rapid waters of the river Chile complete the picture, while far
away the snowy peaks of Chuquibamba, Charcani, and the
volcano glisten in the beams of the sun. Above Arequipa
the river flows through the valley of Chilinos, tho steep sides
of which are lined with andeneria, or terraced maize-gardens,
with here and there a picturesque group of the stome huts
of the Indians, often completely hidden by the dark green
leaves and golden flowers of the gourds which cover
them. The courtyards of the houses are frequently orna-
mented with a beautiful passion-flower, which creeps over
the trellised verandahs, and is covered with flowers. It is

—
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a species of Tacsonia, valled Dby the natives tumbo.  The
flower has a very lonnftul)o, and 18 of a deep rich rose-colonr :
and a delicious fresco, or sherbet, is made of the egg-shaped
fruit.

‘In addition to the baths of pure spring-water at Tingo
and Savandia, the medicinal baths of Yura are a great resort
during the winter months. Yura is thirty miles to the north-
west, and is situated, like Arequipa, just under the range of
the cordilleras. The road leads over very broken ground,
where the rugged spurs from the Andes project out into the
desert. In March the weary arid wilderness was enlivened
by wild flowers, bushes of yellow and purple Solanams, bright
orange Composite, and, in one place, a carpet of little purple
dwarf iris.  The baths are in o green ravine, with tall willow-
trees and maize-fields, wateved by a little rivalet. In this
parrow glen, bounded on one side by sandstone mountains,
which here form the base of the voleano, and on the other by
a ridge of trachyte, there arc two places where thermal
waters bubble out of the rocks, one being ferrnginous and the
other sulphurous. At the sulphurous haths there arc some
solid stone buildings, intended g lodgings for the bgthers,
with heavy arcades, and long vaulted rooms with no windows,
and without furniture, for, as at Tingo and Savandia, all
visitors bring their beds, tables, chairs, crockery, and cooking
utensils with them. In the bath-room there are four square
basins, faced with stone, of different temperatures, and called
the Vejeto (87° Fahr.), the Desague (88°), the Sepultura (89°),
and the T%re (90°). They arc said to cure dysentery, rheu-
matism, and cutancous diseases. The rivulet flows down tho
glen and joins the river of Yura near a village called Calera,
where most of the soap is manufactured which is con-
sumed in Arequipa. Great quantities of carbonate of soda
are collected from the sandstone rock, which gives employ-
ment to the people of the village. The land is divided
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mnto fopos (5000 square yards), each valued at a thousand
dollars, and every six weeks a harvest of salitre (carbonate
of soda) is reaped. From Calera there is a fine view of the
green valley of Yura, and of a grand range of porphyritic
mountains, , ,

The population of the campifia and town of Arequipa is
reckoned at about 50,000.%8 The place was first colonized by
the Inca Mayta, who established a body of mstimaes or colo-
nists there, from the village of Cavanilla, near Puno, and
ordained that they should remain and settle there. Hence
the name “ Ari quepay,” «“ Yes! remain :” or more probably
it is derived from the words « Aric quepa,” “ Behind the sharp
peak.” These mitimaes were the ancestors of the present
Indians, or Cholos as they are called, and were established in
villages in the campifia, occupied in the cultivation of maize;
but the city is purely Spanish, and was founded by Pizarro in
1540, at which time the stone-qliarries first began to be
worked.

The Cholos or Indians of Arequipa have long been
notorious for their turbulence, and for the eagerness with
which they join any attempt at revolution, apparently from
mere love of excitement. They are addicted to the use of
chicha—a fermented liquor made from Indian corn—to such
an extent that it is said that nearly all the maize which is
raised in the campifia is used in brewing this liquor; under
the influence of which the Cholos have established the fame
of Arequipa as the grand focus of Peruvian revolutions.
But this habit of drinkigg to excess has rendered the
Cholos, though capable of %zhting desperately behind walls,
quite worthless as soldiers in a campaign; and their habit
of body becomes so bad that a slight wound is frequently
fatal.

3 El Peru en 1860, por Alfredo Leubel,
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Though the received idea in Lurope, that Peru is con-
stantly in a state of civil war, is erroneous in fact, as well as
unjust,® yet it is true that the period of tranquillity which had
lasted from 1844 to 1854 was broken in the latter year by
the successful revolution of General Castilla—the result of
the discontent caused by the dishonest financial measures
and the embezzlements of his predecessor; and two years
afterwards the Cholos of Arequipa commenced a -rebellion
against Castilla. A brief account of the siege of that city,
which followed, will give a good idca of the endurance and
fighting qualities of the Cholos. ‘

In October 1856 two young men of good family, named
Gamio and Masias, collected a handful of Cholos, and sent a
message to the Prefect Canseco, telling him that he must
either evacuate the city with his troops, or lay down his
arms. The prefect marched out, and left Arequipa in the
hands of the insurgents, who proclaimed the exiled General
Vivanco President of Peru, and appointed Don José Antonio
Berengu?l prefect of the town; and most of the soldicrs

-
s I'he republic of Peru has had 87 years and 7 months of existence; of which

28 years and 8 months huve been passed in peace, 2 years in forcign war, and 6
years and 11 months in civil dissensions, :

1824 to 1828 igelusive .. - At peace.

Jan. to July, 1829 .. .. .. At wur with Colombia.

July, 1829, to the end of 1833 At peace, under President Gamarra.
Jon. 1834, to Fcb. 1836 .. .. In civil disscnsions.

Feb. 1836, to Aug. 1838 ... .. At peace, under General Santa Cruz.
Aug. 1838, to Jan. 1839 .. .. At war with Chile.

Jan. 1839, to Jan. 1841 ., .. At peace, under President Gamarru.
Jan, 1841, to July, 1841 .. .. In civil dissensions. .

July, 1841, to June, 1842 .. At war with Bolivia.

Aug. 1842, to July, 1844 .. In civil dissensions. ) T
-July, 1844, to June, 1854 .. At peace under Presidents Castilla

and Echenique.

June, 1 . 1855 .. In civil war. ] .

Jau. 1822,4%(}0 0‘1?]18}56 .. .. At peace, under President Castilla.
Qct. 1856, to March, 1858 *© .. An insurrection ot Arequipa.

March, 1858, to March, 1862 .. At peace, under President Castilla.
The . i s preferable to vague and igno-
These arc the plain facts of the case, which are preferable to and igno-
raut mmtementsc tll)u?:l;’eru has been in a constant state of civil war ever since

the War of Independence. .
G
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who had marched out with Canseco returned on the following
day to join the rebels. Vivanco was an exile in Chile, but,
on receiving the news, he started for Islay by the English
mail steamer, and reached Arequipa in December; while
General San Roman, who had been sent from Lima to pro-
pose terms of accommodation with the rebels, was dismissed,
and retired into the interior to collect forces for the support
of Castilla’s government.

While the Cholos of Arequipa were maturing their rebellion,
a fortunate event placed the Peruvian navy at the disposal of
" Vivanco. Their largest frigate, the ¢ Apurimae,” was lying
off Arica, and, while her captain, a rough old Chilian seaman

named Salcedo, was on shore, the crew, led by Lizardo .
Montero, one of her lieutenants, a young man and native of -
Piura, mutinied, declared for Vivanco, and steamed away,

leaving Salcedo storming on the beach. The ‘Apllrimac’
went at once to Islay, where Montero captured the port, and
where he was joined by two smaller steamers, the ¢ Loa’ and
‘ Tumbez.’

Vivanco, meanwhile, had proclaimed himself “Regene-
rator”’ of Peru, and offcred his services as a lawgiver and
restorer of prosperity to his country, which were not accepted
or appreciated, as none of the other great towns followed
the example of Arequipa. Leaving a ministry consisting of
young inexperienced lawyers, who had nothing to lose and
all to gain, in charge of affairs at Arequipa, he embarked on
board the ¢Apurimac, in the end of December, 1856, and
sailed for Callao, but did not venture to disembark. He then
went on board the ¢ Loa,’ leaving the ¢ Apurimac’ to watch
Callao, and proceeded to Truxillo; while the ¢ Apurimac’
went down to the Chincha Islands, and began shipping off
the guano to any one who would buy it, thus leaving the port
of Callao open. :

General Castilla is an old Indian, possessed of great mili-

oty
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tary talent and -extraordinary energy and intrepidity ; while
Vivanco is a native of Lima, of pure Spanish descent, indo-
lent, dilatory, and without personal courage ; but eloquent
and persuasive, and possessed of qualities which bave sur-
rounded him with numcrous warm partisans and personal
friends. Between such men the issue conld not be doubtful. -
The veteran Castilla, as soon as the ‘ Apurimac’ had sailed
for the Chincha Islands, formed the daring plan of attacking
his enemy in the north ; and, in spite of the Navy, which had
declared against him, he bought an old steamer, the < Sant-
iago,” belonging to the Iinglish Steam Nuavigation Company,
and boldly steamed away in search of the Regenerator.  On
hearing of his approach, Vivanco was scized with a panic,
and, evacuating the places he had occupied, retreated to his
ships. He now thought that, in the absence of Castilla, he
might succeed in an attempt on the capital, and, collecting
all his vessels, he retraced his steps southward, and arrived
in Callao bay on April 22nd, 1857. A night attack was

 then made on the fort, but, after some hard strect fighting,
- Vivanco’s party were obliged to retire to their ships ; and, his

expedltlon having proved a complete failure, the Regenerator
returned to Islay, and proceeded at once to Arequipa.

While Vivanco was absent in the north, General San
Roman had collected a considerable force in the interior, with
which he marched towards Arequipa. The warlike Cholos
came out to meet him, and a skirmish followed, which they
call the battle of Yumina. It consisted of a considerable
waste of powder, the two parties firing at each other, at very
long ranges, across a ravine ; and in the afternoon the Cholos
returned in triumph to Arequipa. Having missed Vivanco
in the north, old Don Ramon Castilla steamed away to Arica
in-the same old ¢ Santingo,” safely passing the rebellious fleet
at IBIHY, collected & force at Tacna, and, marching by land,

arrived in the campina of Arequipa in the end of July; soon
G 2
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afterwards establishing his head-quarters at the village of '
Sachaca, some miles below the city, on the banks of the river

Chile. A detachment occupied Tiavaya, to cut off Vivanco’s |

eommunication with Islay. ' :

The people of Arequipa were now hard at wdrk to plac
the city in a proper state of defence ; barricades were erected
in the most important streets, and day and night the Cholos
were under arms. But, supplics having now entirely ceased
from the custom-house at Islay, Vivanco found himself in
great difficultics; for people, having little faith in the success
of his revolution, were unwilling to advancc money in ex-
change for his vales or promissory notes, even at a discount of
fifty per cent. The needy Regenerator then resorted to more
violent methods of raising money, and, breaking open several
of the principal shops, began to sell their contents to the
highest bidder.

Castilla made constant sham attacks upon the town, which
kept the inhabitants in a continual state of alarm ; but all his
supplies” were derived from Arica, by way of Tacna, 88 the

port of Islay remained in the hands of Vivanco’s party. This

was his weak point; and when the ‘Apurimac’ arrived off

Arica, and her commander Montero, after a sharp street ¢

fight, got possession of that port in February, 1858, C“ti!la
found himself in a position of great difficulty. His 9“_1’1’hes
were entirely cut off, and it became necessary for him to
assault Arequipa at all hazards. Accordingly he moved from
his quarters at Sachaca and Tiavaya, marched round the
south side of the city, and early in the morning of March
5th, 1858, commenced an attack on the eastern subl}rb8~ His
troops first stormed the church of San Antonio, and then
advanced to the attack of San Pedro, which had also been oecu-
pied by the besieged. Here the Cholos held their ground for
four hours, from eight to twelve A.M., in spite of the desperate
attacks of Castilla’s best troops, and the well-directed fire of

55

CHap. V., SIEGE OF AREQUIPA. 85

his artillery. . At length, overpowered by numbers, they were
forced to retire, disputing every inch of the ground. They
ralliéd at the convent of Santa Rosa, and obstinately defended
the position for scveral Lours, until night closed in upon the
combatants. Next morning, being the Tth of March, some
further resistance was made, but the troops of Castilla finally
stormed the barricades, and drove evervthing before them.
Vivanco escaped in the disguisc of a friar to Islay, and thence

.to Chile, while his officers looked after themselves, leaving

the gallant defenders of Arequipa to their fate, Tacna and

Arica at once returned to their allegiance, and the ¢ Apuri-
mac’ was given up to Castilla’s ministers at Lima by the
mutinous Moytero. ,

- The Cholos of Arequipa thus defended their positien, with
great bravery and resolution, against Castilla’s disciplined
army for upwards of cight months; and during the assanlt,
which lasted for two days, their desperate valour was as
remarkable as their extraordinary endurance, for, such was
the negligence of Vivanco and his officers, that they were
kept Witho‘ft refreshment or even water during the many
hours in W}uf:h they sustained g deadly nnd unequal struggle
against Castilla’s troops. Tt should also be recorded to their
credit, that, although the town was on geveral occasions en-
tirely in their hands, there was no instance of any act of
pillage or excess being committed by them ; and, when all
authority was withdrawn, they showed no disposition to take
advantage of their power, but displayed a regard for order
which would not be found among the lower orders of most
other countries during periods of great excitement.

There is a very striking difference, however, between the
Cholos of Arequipa and the Inca Indians of the interior, who
appear in the streets with their llamas laden with. silky vicu-
fia-wool : the former a turbulent, excitable race, who will
fight desperately behind walls, but who are without stamina
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and quite unable to endure fatigue; the latter a patient,
long-suffering people, capable of extraordinary endurance,
and, as soldiers, in the habit of marching distances which
appear incredible to those whose experience is confined
to the movements of European troops. There is an evident
mixture of Spanish blood in the people who inhabit Arequipa
and its campifia, while the Indians of the interior are for the
most part of pure descent.

The road over the cordilleras to Cuzco and Puno leaves
Arequipa by the southern suburb, and, after a few miles,

ascends a rocky ridge to the more elevated valley of
Chihuata or Cangallo (9676 feet above the sea?), at the foot
of the southern spur of the volcano. A wretahed stone hut
with a2 mud floor is here the only shelter for the traveller.
At one end a fire of sticks, where an old hag acted as cook,
filled the interior with smoke, and at the other each wayfarer,
as he arrived, made a shakedown of blankets and ponchos,
sipped his chocolate, and, after a short conversation, com-
posed himself for the night. The fire gradually smouldered
and went out, and the old woman, with a brood of children,
made a heap at the further corner.

At early dawn of the 23rd of March we were 2}l in motion, and
our companion of the previous night, a Spaniard with & lafge
tropa of mules laden with aguardiente, was busily preparing
for a start. As the sun rose, the dazaling white of the snowy
peaks of Pichu-pichu and the voleano, with fleecy clouds
above their summits, gavea glorious effect. The rest of the sky
was blue, gradually clouding over as the morning advanced ;
" "and the valley was covered with alfalfa-fields of the richest
green, with the pretty little village of Cachimarca perched on
a rounded hill to the southward. The flowering shrubs by
the roadside are the same as in the campifia of Arequips,

! The elevations were taken with one of Negretti and Zambra's boiling-point
thermometers.
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except that a small yellow Calceolaria is more abundant, The
morning air was fitsh and bracing as we mounted our mules
and faced the long zigzag path up the “alto de los hucsos,”

- thé seuthern spur of the voleano, so called from the bones of

thousands of mules which are met at every turn.  This ascent
conducts the traveller from the temperate valley of Cangallo
to the bleak and chilling plains of the upper cordillera.

S

A CHOLO OF AREQUIPA.

Vet @ Pliotograpls See page 80.
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CHAPTER V1L

JOURNEY ACROSS THE CORDILLERA TO PUNO.

IN the region of the cordillera of the Andes, in N ortﬁern a'md
Central Peru, the country is broken up into deep warm
V.alleys and profound ravines, separated by lofty precipitous
ridges and snowy peaks, which combine to form some of the
most magnificent scenery in the world. Vast flocks of sheep
and alpacas find pasture on the upland slopes, while abun-
dancg of wheat is grown lower down. Indian corn generally
flourishes at a still lower elevation, though it is grown as high
fis 13,000 feet on the islands of lake Titicaca, and sugar-cane
1s cultivated in the deep valleys. This is the nature of the"
country between Ayacucho and Cuzeo, and in the valley of
Vilcamayu, which extends from the foot of the Vileafiota
. range until it subsides into the vast tropical plains to the
north and east-of Cuzco. '
But the southern part of the interior of Peru, and the
northern portion of Bolivia, present a ‘very different cha-
.r‘acter. From the Vilcafiota mountains the Andes separate
into two distinct chains, namely, the cordillera or coast-range,
and the Eastern Andes, which include the loftiest peaks in
South America, Illimani and Sorata, or Illampu. The region
between thesé two ranges contains the great lake of Titicaca,
tmd consists of elevated plains intersected by rivers flowing
into the lake, at a height never less than 12,000 feet above
the sea. The magnificent scenery of Northern and Central .
Peru is wanting in this southern part of the country, which
composes the department of Puno, and is usnally called
. the Collao. It, however, possesses features of its own which
are at once striking and imposing, ‘while the land which is

_
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drained by the lake of Titicaca was the cradle of the civi-
lization of the Incas. ;

The journey up the “ Alto de los huesos” is very fatiguing,
and the change from the pleasant exhilarating air of Chihuata,
to the chilling icy blasts which constantly sweep over the

_upper region of the cordillera, was severcly. felt. ~ As the

afterncon advanced a drizzling mist came on, and added to
the cheerless desolation of the plains it was necessary to

traverse before reaching the post-house of Apo. Occasionally

a drove of llamas, with their Indian driver, loomed for a
moment through the mist, and at nightfall we arrived at the
post-house of Apo (14,350 feet), tired, drenched, and cold.
The rainy season of the cordilleras commences in Novem-
ber, and continues until the end of March, and during most
of that time the discomfort of travelling is so greai, and the
rivers so swollen, that a journey is scldom undertaken by an
ordinary traveller. In March, however, the rain docs not
fall continuously or in any quantity, The carly morning is
generally clear, but in the afternoon mists, rain, or snow
begin to fall, and continue until far into the night. From
April until October is the dry season, and in May, June,
July, and August a cloud is scarcely ever scen in the sky.
The post-houses in the desolate mountains between
Arequipa and Puno are all of the same character. They
consist of a range of low stone buildings surrounding a court-
yatd on three sides, and consisting of five or six rooms with
mud floors, a rough table, and a platform of stone and mud
at one end, which is intended for.a bed-place. The roof is
badly tiled or thatched, and the doors are so roughly fitted
that it is impossible to close them. Both man and beast are
subject to a most distressing illnoss, caused by the rarefaction
of the air at these great altitudes, which is called sorochi by
the Petuvians. I had suffered from a sharp attack of illness

at Arequipa, so that I was probably predisposed to a visita-
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tion from sorocki, which 1 certainly endured to its fullest
extent. Before arriving at Apo, a violent pressure on the
head, accompanied by acute pain, and aches in the back of
the neck, caused preat discomfort, and these symptoms in-

creased in intensity during the night at the Apo post-house, ,

so that at three A.m., when we recommenced our journey, I
was urfab].e to mount my mule without assistance. ’
A ride of seven hours across grassy plains covered wjth
he.erbage, with patches of snow here and there, and ranges of
hills with fine masses of rocks, forming'a setting to the dis-
tant pfaaks of the cordillera, brought us to the post-house
of Pati. During this ride we had to ford the river, which
ﬂ.ows past Arequipa as the Chile, more than a dozen
tlm.es. The only living creatures are the lecca-leccas, a bird
which frequents the numerous streams, and the graceful
flocks of vicufias. Thelecca-lecea is a large plover, with red
legs, white head, grey body, white under the breast and tail,
and wings and tail broadly edged with black. . It incessantly
utlters a wild shrill scream. The vicufias, a species of llama
with the habits of an antelope, are very beautiful and graceful
creatures. They have rich fawn-coloured coats, with patches
of white across the shonlders and inside the legs, and long -
slender necks. They are constantly met with in the ost
desolate parts of the cordillera, browsing on the tender 8hoots
of the tufts of ychu, or galloping along with their noses close
to the gr(?und, a8 if they were scenting out the best pastute.
J.Xt Pati a range of abrupt porphyritic cliffs rises from the
plain, up which a rough zigzag .pass leads to the « Pampa de
Conl?tal,”‘ the loftiest part of the road over this pass of the
cordillera. A storm of hail began to fall, which turn'ed into
snow as we veached the pampa, and a ride of many hours
over a succession of wild desolate plains, in an incessant snow-

o ) K
8o called frum being covered with small round pebbles, like comfits.
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storm, brought us to the «alts de Toledo,” the highest part of
the road, and 15,590 fect above the level of the sea.? Some
glorious snowy peaks appeared through the gloom at sunsct,
and after several weary howrs in the darkness we at length
arrived at the post-house of Cuevillas,

In the neighbourhood of Cuevillas there are large shecp-
farms, one called Toroya, near the “alto de Toledo,” and
angther called Tincopalca farther on. The sheep, at this
enormous height, lamb in March and July, and, of the March

'~ Jambs, usually about fifty per cent. survive. Beyond Cuevillas

there are two large Alpine lakes, whence a river flows down
into Titicaca, and we thus passed the watershed between

. the Pacific and the great lake., The scenery is grand and
~ desolate, reminding me, in some respects, of the interior of
Cornwallis Island in the Arctic regions. The road passes

betweén the two lakes, and we reached the post-house of La

. Compuerta as the afternoon rain commenced. The hills are

covered with tufts of coarse grass (Stipa ychu), of which the
Hamas eat the upper blades, while the sheep browse on the
tender shoots underneath; and with two kinds of shrubby

lants, one a thorny composita called ccanlli, and the other
called tola or ceapo, which is a resinous Baccharis® and is
used for fuel.!

The gorge in which the La Compuerta post-house is situ-
ated is the only outlet for the waters of the lake. Moun-
taihs of great height rise up on either side, clothed, at this
season, with herbage of the richest green, while ridges of
scarped cliffs of dark porphyritic rock ecrop out at intervals.

_ 2 At this elevation grows an aselo- | Andina,i.p. 162, And an oxalis in the

piad (Pentagonium flavum), # little crevicez Oflt'hg\f rol;:}zs near La2gi1mpu-

lowly pla ith vellow flowers.— | crin.—QOuxalis Nubigend, 11. p. & -
i e A In the neighbourhood of La Compu-

CRloris Andina, ii. p. 49. p
-3 .Baooha,rl:,?; Incagum of Weddell.— | erta there are geveral other lawly al_pme
Chloris Andina, i. p. 170. plants—a St. Johi’s wort (Iypericumn

i1 mo» posita brevistylum), uother oxalls, and fwo

4 Dr. Weddell mentions s com 1), 0
(Merope piptolepis) vs being’ commdn | mallows, &e. &e.
near tge shores of these lakes.— Chloris |
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The river. dashes noisily over huge boulders, and near its

left bank are the rough stone buildings of the post-house.
Great quantities of ducks, gulls, coots, godwits, and sand-
pipers frequent ‘the shores of the lake. The postmaster
supplied alfalfa for the mules, and a chupé consisting of
potatoes and salt mutton for the travellers, at exorbitant
prices; the mules were freed from their cargoes, which were
placed within the porch, ready lashed np in their redecillaggor
hide nets; and we were soon rolled up in blankets and pon-
chos, while the snow continued to fall unceasingly through

the early part of the night. When we got up next morning

the thermometer was at 31° Falr. indoors.

Starting at dawn, we descended the gorge, passing two

ruined mining establishments, San Ramon and Santa Lucia,
into green plains with large flocks of sheep scattcred over them.

In these uninhabited wilds it is an event to meet a
“traveller, and his appearance is the signal for a succession
of questions and answers. We here passed a cavallero, in
whose dress and general appearance we saw a reflection of

our own, excepting the comforters. He. wore a large poncho )

of bright colours, reaching nearly to his heels; a broad-brim-
med felt hat with a blue cotton handkerchicf passed over
it, and tied in a knot under his chin; an immense woollen
comforter passed round his throat and face, until nothing
appeared but his eyes; a pair of woollen gaiters, bright green,
with black stripes; and huge spurs. He was an officer on
his way to Arequipa, and complained of the severity of the
weather and the heaviness of the roads. After a short
conversation the traveller passed on, followed by his cargo-
mules, and soon became a speck in the distance.

In the afterncon we came to the first signs of cultivation, .

since leving the valley of Cangallo, in the neighbourhood of
the great sheep-farm of Taya-taya—patches of quinoa, barley,
and potatoes, with the huts of Indians scattered amongst

9
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them ; and, crossing a rocky ridge, we came in sight of a vast
swampy plain, with the little town of Vilque, at the foot of
a fine rocky height, in the far distance, which we reached
at sunset. The long rows of thatched brown huts dripping
with rain, and the muddy strects, looked melancholy. But
at the time of the great fair, in June, Vilque presents a very

_different appearance. The plains, for several miles beyond

this little town, were so swampy as to be rendered almost
impassable. It was with the greatest difficulty that we
made our way across them, constantly wading and splashing
through water, and in some places sinking so decp in the
adhesive mud, that it was not without desperate exertions
that the mules could extricate themsclves. At length we
came to a rocky ridge which bounded the vast pampa of
Vilque, and continued our Journey over rather drier ground.

Since leaving La Compuerta we hal leen continually
descending ; the vicuiias  had disappeared, as they confine
themselves to the loftiest and wildegt parts of the cordillera ;
but, in the lower region between Vilque and Puno, the feel-
ing of desolation and solitude is dissipated by the numbers of
birds which enliven the country, and by the increased quan-
tity and variety of wild flowers,

The lecca-leceas or plovers were very numerous, screaming

-shrilly as they flew in circles, or ran along the ground. In

the clefts of the rocks there were many birds, like creepers,
called Zaccacllo by the Indians, and pito in Spanish—beaks
curved downwards, black on the top of the head, white under-
neath, red at the back of the neck, speckled wings, white
breast, and a black line from the beak to the back of the
neck. We also saw many small green paroquets, bright
yellow finches called silyaritos, & kind of partridge called
yutu, and, above all, the. glorious coraquenque or aleamars,
the royal bird of the Incas, whose black and white wing-
feathers surmounted the imperial Zautw or fringe of the

4
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sovereigns of Peru. The alcamari is a large and noble-
looking bird of prey, with a scarlet head, black body, and
long wing-feathers of spotless white. Wherever the plains
are intersected by ridges of rocky cliffs, which is frequently
the case, there are swarms of large rodents, called biscaches,
which sat on their hind legs, and looked about inquisitively
as we rode past. )

Riding over several wide grassy plains, and passing the
village of Tiquillaca, we arrived at the banks of the river
Tortorani, which was so swollen as to be quite impassable.
By fo]lowing its course for about half a mile, we came to a
place where the whole volume of water precipitates itself
down a sheer declivity of 250 feet, and forms a magnificent
cascade. A league below the falls we found a bridge, and,
at sunset, we came in sight of the great lake of Titicaca,
with the snowy range beyond. A steep zigzag descent leads
down to the city of Puno, which is close to the shores of the
lake, and hemmed in by an amphitheatre of argentiferous
‘mountains.

Puno, the capital of the department, owes its origin and
former prosperity to the rich veins of silver-ore in the sur-
rounding country. It is approached, from the north, by a
stone archway built over the road by General Deustua, who
was prefect in 1850; and the streets slope by 2 gradust
descent towards the lake. The houses are built of small-
sized brown ‘adobes, with roofs of thatch or red tiles, and
courtyards very neatly paved with round pebbles and
lama’s knuckle-bones in patterns. There are scarcely any
with more than a ground-floor, and the rooms open on to
the court; but, though at this elevation, 12,874 feet -above
the sea, it is extremely cold at night, stoves are unknown;
and the unusual luxury of a fireplace, which exists in one
house, is merely a luxury to the eye, for it is never lighted.
The streets are clean and well paved, and the stone church
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in the Plaza, dating from 1757, has an elaborately carved
- front and two towers. In another plaza is the college, a

large building with an. upper story, also built by General

‘Deustua; and both these public squares have bronze foun--

tains erected by the Government of General Echenique, the
late President, besides drinking fountains in the corners of
several of the streets. The water is excellent.

Puno is surrounded by heights covered with patches of

- potatoes, barley, and quinoa (Chenopodium quinoa), the huts of
Indians being interspersed amongst them; and immediately

over the town there is an isolated rocky ridge of carboniferous
limestone perforated by several natural caverns, called the
Huassa-pata. The shores of the lake are a few hundred
yards from the town, and at the little port there are always a

‘number of balsas, made of large bundles of reeds tied together,

with a reed sail.”® The view to seaward is, however, confined
by the peninsula of Capachica, and two islands at the mouth
of the bay of Puno. A canal to enable balsas to come up
nearer the town was made by the Spanish Intendente
Gouzalez Montoya in the beginning of the present century.®
The flora of a country which, though within the tropics, is
at an elevation of nearly thirtcen thousand feet above the
sea, must necessarily be meagre, and the few plants are lowly

- and inconspicuous. I noticed the following in the immediate

vicinity of Puno. The only tree was one of stunted growth,
with a pretty pink and white flower, and dark-green leaves,
almost white underneath, cal'ed “oliva silvestra” by the
Spaniards, and ccolli in Quichua (Buddlea coriacea); and of
these there were not more than a dozen, sheltered behind

L)

- 3 M. de Castelnau says that vessels tcrmin.e_d man, mu} abolished the mitas,
exactly regembling those of lake Titi- | or drafting of Indians for fprced labour
eaca are represented on the tomb of | in the mines of Potosi. When ordered
Rameses-III, gt Thebes. by the Government t0 restore the

§ Gonzalez Montoya was tho best | mifae, he replied, * Obedesco pero nao
Governor that Puno has over known. | cumplo.
He was a benevolent as well as o sde-
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walls. By far.the greater number of plants are Composite : of*
. these I observed three species of Zagetes—one with a small
yellow flower; another very sweet, -called by the Indians
huaocatay and chicchipa, and- used to flavour their chupés HN
and a large shrubby marygold, called sunchu ;7 also the com- .
mon jsow-thistle,_a Hiéracium, and the Zola and ceanlli before
mentioned, used for fuel. I found two Verbenas and &
S.olanum, all with purple flowers; a clover, a creeping cucur-
bl.taceous plant, two Cacti, a large dock, three Geraniums, all -
with pink flowers ; three pmcifers, very small herbs, one with
-a white flower, one with g yellow flower, and the third the -
common shepherd’s-purse; a Gilium with a minute white.’
ﬂowex.‘, a small legume with tomentose leaves, a pretty little
creepmg Adoxa, a Statice, a wild Chénopodium, a Veronica,’
a minute Stellaria, a Rhinanthus, a mallaw, a plantago, and ..
three species of wild Oxalis, two very minute with white flawers,
and one with a yellow flower. There were also two ferns, one.
a very beautiful Gymnogramma with silvery fronds; nine.
grasses, the most abundant of which was the coarse Stipa yehu ; -
and a few mosses. On the shores of lake Titicaca I saw
rushes in great quantities, a Mimulus, a Ranunculus, a Rumei, E
and three grasses. These plants, though lowly and unpre= -
‘ tending, -are in sufficient abundance to cover the country with4®
verdure and pretty wild flowers, and brighten those | A
which are not cultivated. The cultivation consists of gui-
noa, cafiahua (both Chenopodia), barley, potatos, oces (Ozalis
tq.werosa), and wheat in very small quantities, which does not
ripen. ' o
Close to Puno, on the south, are the famous silver-bearing
mountains of Cancharani and Laycaycota, to ‘whickr Puno
owes her existence: and to the discovery and working of the

7 Garcilusso de la Vega says*that X i i
C 1 and keep th —
fhe Indians boil the leaves )of ‘the | L. lib. 8,pca.p.e l;]v.t‘;:%%}in the wulmter.
sunchu, and then dry them in the sun, S
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Laycaycota mine in the middle of the seventeenth century a
very curious history is attached 5 which is always talked of
by the people of Puno as oue of the principal events in the
annals of their city.

In about 1660 an exceedingly rich vein of silver had been
discovered on the hill of Layeaycota, by one J 0sé de Saleedo,
which was called the “ Veta de la Candelaria.”  One account
says that the secret of its existence was revealed to Saleedo
by an Indian girl. José de Suleedo, and his brother Gaspar,
continued to work this vein, and several others which were
opened on the Cancharani and Layeaycota hills; enormous
quantities of silver were extracted; and the fame of his
enormous wealth, and its source, attracted crowds of unruly
people to the spot, from the various towns of Pern”  Salcedo
is said to have bcen gencrous and open-handed in finding
employment for applicants, but, from some unexplained cause,
tumults took place at the mines in 1665, whicli, from first to
last, are said to bave caused 450 violent deaths. The governor
of the district, Don Angelo de Peredo, scems to have taken

art against the Saleedos, who retired to the village of Juliaca,
with a body of armed followers, in November, 1665, In March,
1660, they attacked the governor’s people who had posses-
sion of the mines ; Salcedo neglected repeated orders to come
to Lima; and was accused of having threatened to extort
a general pardon from the Viceroy, at the head of a thou-
sand men. Salcedo himself, howcever, appears to have been
absent gt Cuzco when the attack was made on the mines.
These tumults, accompanied by much bloodshed, continued
until 1669, when the Viceroy Count of Lemos came to Puno
in person, and settled the question by sending José and
Gaspar de Salcedo to Lima, where J osé was iried, condemned,

S

. 3 h of silver in one
8 In 1663 the mines of Layenycota, | 1,500,000 dollars’ worth of & m
Cancharani, and Sun Aub)(’mio do | year I—Miller's Memoirs, 11. P- 238,

Esquilache, near Puno, produced i
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and executed. Gaspar was detained a prisoner in Callao
castle.

It was the general impression at the time, and is so still at
Puno, that jealousy and envy of their riches occasioned the
persecution of these men; for not only were the charges
against them most frivolous, but the Count of Santistevan,
the predecessor of the Count of Lemos, had caused the
Bishop of Arequipa to publish a general pardon of all
offénces in 1666. The accusations against José Salcedo were
that he went about with armed men, took a seat next to the
corregidor at a bull-fight in Cuzco, and neglected to obey the
order to come to Lima.?

A petition was afterwards sent to Spain, representing that
the Salcedos were the victims of injustice, and not guilty of
disloyalty ; that the Viceroy’s proceedings were irregular;
and that the heirs of the Count of Lemos were bound to
make reparation for the evils caused to these deserving men.
The petition also prayed that the President of the Council of
the Indies might not be allowed to decide the case, because
he was related to the Count of Lemos.® This petition seems
to have received favourable consideration; for I find that the
son of José de Salcedo was afterwards created Marquis de la
Villa Rica de Puno, and that he took a leading part in subse-
quent mining operations.

The most remarkable part of this story is that on the day
of Salcedo’s death the mine became full of water, and the
Viceroy was thus disappointed in his expectation of suc-
ceeding to the wealth of which he had deprived his victim.
This curious coincidence made @ great impression on the

3 Compendio del hg'cho Y apuntami- W 'Phis was the Count of Medellin
ento de derechos de Fisco, en la causa | who married Cataling Ponce de Leon,
contra Jos€ de Salcedq, sobre las sedici- | sister of the Duchess of Gandia, whose
ones y tumultos del asiento de minas de | husbund wus brother of the Countess
Laycocota. Pupeles Varios 2, in the | of Temos.

National Librory at Lima.
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- Indians, which is not yet effaced; and they still point out a
“small lake or pond that is said to cover the once rich vein or

¢ Veta de la Candelaria.”

Salcedo’s son, the Marquis of Villa Rica, attempted to
reach his father’s source of wealth by cutting a horizontal
adit or socaborn in the side of the hill looking on lake
Titicaca ; and he is said to have penetrated nearly 700 yards,

~ and within sixty yards of his father’s perpendicular shaft;

but his funds failed him, and he died mad. In spite, however,
of the filling up of the “ Candelaria,” great numbers of other
shafts were sunk, and much silver was extracted, both by the
Marquis, and by other speculutors. A report, dated 1718,
mentions as many as forty-six shafts on the hills near Puno,
which were then being worked! In 1740 a native company
attempted to finish the socabon which had been commenced
by the Marquis, but their workmen were unable to cut
through the masses of porphyry, and, after vast expense, it
was abandoned a second time.

From 1775 to 1824 the mines near Puno yielded ores
worth 1,786,000 marcs of silver, at seven to nine dollars the
marc; the richest year being 1802, when the yield was
52,000 mares; but since 1816 it has been steadily decreasing,
and in 1824, the year after the expulsion of the Spaniards, it
had sunk very low. In 1826 the manfo mine, to which the
socabon leads, which was excavated by the Marquis of Villa
Rica, was granted to General O’Brien, a gallant and enthu-
siastic old Irish hero of South American independence, who
resumed the work, but without any success. Mr. Begg, an
enterprising English merchant, undertook the completion of

' Declaracion de todo lo que contiene | aciones y vetas, desde la villa de Puno
la. demonstracion hecha por los Veke- | en distancia a una legua a cuya falda
dores Don Juan Fusebio Ximenes, y | esta la gran laguna de 'Chuculto, 1718.
Don Valentin Calderon de la Barca, de | MS. Report at Puno, with o map, which
Orden Real, a Cancharani, Laycocota | hus unfortunately beon lost.

la alia, y Laycocote la baja, sus situ-! 0
H
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the socabon in 1830. He imported expensive machinery from March he took me to visit the al ).m(lm%(l mfmto, and his own
England, employed an intelligent engineer named Patterson, works at Cachi Vieja.

and continued to work the manto mine until 1839. He builtﬂ About two miles south of Puno is th% cstahkhment built / ,3) / ;
himself a house furnished with every English comfort, and lived . by Mr. Begg, at the foot of the Laycaybgta D?Mmf*ﬂfﬁ@ 7

in very good style ; but the speculation was a failure, and he

left the country a poor man in 1840, and died in Chile. T‘

After the departure of Mr. Begg, some Peruvian speculators

continued to work at the same mine, but without any energy ;-

and, at the time of M. de Castelnau’s visit in 1845, only

thirty workmen were employed? When Lieut. Gibbon,.

U.S.N, passed through Pimo in 1851, the manto was still

being worked, but at the time of my visit it had been entirely

abandoned since 1838,
It is one of the great ovils arising from the political con-

dition of Peru since the independence that there is a complete

want of confidence in each other amongst the moneyed
classes, and an absence, to a great extent, of the spirit of

enterprise; so that any combination on a large scale for

mining, or other purposes of a similar nature, is almost in'l-
possible. DPeru is still a very young country, and there is
reason to hope that this state of things will not continue
but now a feeling of suspicion, added to a want of energy,
prevents the formation of native companies. Thus th
manto is abandoned, and the numerous mines which onc
covered the hills of Cancharani and Laycaycota, and actuall
created the city of Puno, which nestles at their feet, are no
worked. At present there is only one small mine at work
“high up on the hill of Cancharani, called the Cachi VleJa*
Tts proprietor, Don Manuel Ferrandis, is an upright, intelli-
gent, and most. kind-hearted old gentleman, who has hac
much experience in mining operations; and on the 29th o

2 The men who broko out the ores | daily, working 12 hours, The rest o
with picks got 5 rials & day; and 6 | the workmen got 4 rials a-day.
men worked out 6 to 8 cwts. of mineral

facing the lake. The buildings stand roun l&néfc 'W 7’
yal‘d, Containing four trees of the oliva .S‘l'lvé?StT‘(’, pl‘Ob‘Tb’ly, as
the only trees in the country, once carefully tended by the

- former English residents. There is a steam-engine which

turns a large stone wheel, twelve feet in diameter, for grinding
the ores; and the quicksilver was separated by the heat of
fires of lama-dung and tola,* the only fuel to be had. In the
house there were papered rooms, fire-grates, and English
conveniences, now all in ruins, and the rooms used as stables
for donkeys. At a short distance from Mr. Degg’s ruined

ouse, and a little higher up the mountain, is the entrance to

‘{fthe famous “ Socabon de Vera Cruz” of the manto mine, coms=

menced by the Marquis of Villa Rica, and finished by Mr.

egg. The “socabon ™ penectrates into the mountain, in o
igenerally south-west direction, for a distance of a mile and a
quarter ; the first 900 yards having a depth of some feet of
water, which is dammed up at a little distance outside the
entrance. . This part of the gallery is navigated by an iron
canoe about a foot and a half wide; but the canal is so
narrow that the canoe frequently grates on both sides at
once against the rocks. The roof of the excavation, too, is
very low, and several times we actually had to cronch down
in the bottom of the canoe, to avoid knocking our heads.
Thus we penetrated into the bowels of the earth by this
subterranean navigation, with an Indian holding a burning
torch in the bows. From the entrance, for about 300 yards,
the excavation traverses a mass of grey porphyry. In the
900 yards of navigation there are six locks; and when the

3 A small shrub (Baccharis Incarum) often covering the hills,

.

CvE-resTqte2
o
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water terminates, the gallery continues for & hundred yards,
where there is an iron tramway laid down. The metal W;l;ﬂ
dragged down to the head of navigation in cars, by two old’

mules, one of which had not seen daylight for fifteen’ years

when they ceased to work the mine. At the point where
the tramway comes to an end, the gallery still continues fo;‘,
1200 yards; but this part is very narrow and tortuous, anf
the metal was carried down to the cars on the bﬁ.wks. °
Indians. The rock at the extreme end of the excaVi.ivtlon 153
very hard green porphyry, with quartz and veins of silver ore.

The Cachi Vieja works are high up on the Layesycota
hill, and not far from the famous «Veta de 12 (?andev
laria.” The mouth of the shaft is in a building opening ¢
a courtyard, where women were sorting the ores 1o SWA {
heaps. The most abundant ore is called brosa, contmnmg.
forty marcs of silver in the cajon of fifty (l“i“ta‘l‘s (ewts.);
other ores are called rosicler, pavonado, and polvarilla. Th:;
rosicler, or ruby silver, is a most beautiful 'rose.foloure ;
mineral, containing a considerable quantity of ‘SII:Ver‘

Besides Cachi Vieja in the immediate vicinity of Punf),
there are some very productive silver-mines at San Ant0fu° '
de Esquilache, twenty miles south-west of that tawn, which
have been worked since 1847 by Don Manucl Oostas,.One off:
the most influential citizens of Puno, and my host during m
stay in that city.

Wool and silver are the great staple products o

being about 1,200,000 dollars® The population is rather;
under 300,000 souls; that of the town of Puno 9000,
Upwards. of 1,500,000 dollars come into the departmen
yearly, either in payments for woo}, or in salaries for offi-

* It yields about 30 t. of | value of the exports at 2,500,000 dol. !
silver. 7 about per cem - From the Paeogra_ﬁa del  Poru.

8 In 1845 Bustamante placed the | Lima, 1859.

f the ‘? 

department of Puno; the whole value of exported articles
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cials, without counting the expenditure for the traops ; and
"4t is calculated that more than half this sum eventually finds
jts way into the hands of the Indians, who bury it.  Thus, in
consideripg the mineral wealth of Peru, the enormous quan-
tities of coined money, and vases or other avticles made of the
' precious metals, which have been buried by the Indians, must
_' be taken into consideration ; for this practice has been going
on since the time of the Incas. Now that the curreney consists
almost entirely of the debased half:dollurs of Bolivia, if a
Spanish dollar or any other good eoin is accidently received
by an Indian, it is immediately huried.
B The principal people in Puug, during my visit, were
"General San Roman, in command of the army of the South,
en old man with the face and head of o pure Indian, and
plenty of white hair brushed off his forehead, who has been
mixed up in all the wars since 1822, and from whom I
received much information respecting the Indian rebellion
of Tupac Amaru in 1780, and of Pumacagua in 1815; Seiior
Garces, the Prefect; Don Juan Franeisco Oviedo; Don
Manuel QOgizys; and Don Manuel Ferrandis, the proprictor of
the mine on e Lnyeaycota hill. Every cvening there was
a party assgpjbled at the house of the latter to drink coffee,
the news of the day. On these occasions,
amongst othefr topics of conversation, the possibility of form-
ing ‘&, eompggny for the navigation of lake Titicaca was
ntlv. \fiscussed. Costas had first been struck by the
that steam navigation on the lake would bring

ser called the ¢ l'iticaca,” and had her sent out
jin pieces. o sold her to the Government, on condition
that they w fjid defray the expense of sending her up to the
lake ; but this was never done. It is considered that any
steamers which may hereafter be ordered for this purpose
shonld be about forty tons, drawing four and a half feet, with
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paddles (as a screw would inevitably foul amongst the rushes),
and accommodation for passengers on deck. They would take
all the products of the Bolivian forests, bark, timber, chocolate,
coca, fruit, and arnotto, to Puno ; European manufactured
goods, sugar of Abancay, and aguardiente of the coast, from -
Puno to Bolivia ; provisions and traffic of all kinds amongst
the Indians of the shores; and copper of Coracora to Puno.
Timber in vast quantities might be felled in the forests of
Caravaya, and floated down the rivers of Azangaro and

Ramiz during the rainy season, which, with the coal on the *

island of Soto, would furuish supplios of fuel. Markets and
easy means of communication having been formed, the trade
would rapidly increase on all sides. The face of the country
would be entirely changed ; the people, finding new wants,
would become more civilised ; and Puno, instead of a city
with empty silent strects, and half a dozen balsas at its
anchorage, would be a flourishing and busy port.” These
bright prospects, however, will require time, and a total
change in the political condition of Peru; for their realization
ina somewhat distant future.

It is also a very important question whethe
and birch-trees might not be naturalized
sheltered ravines of these lofty trceless regions
plantations might be formed for the supply of tiz
The Indians are now entirely dependent, {yy the
their roofs, on the crooked poles of the queiug
tomentella) ; and for fuel on llama’s dung and t
(Baccharis). 'The winters, from May to Septe
nearly so cold as in Scotland, though V;ery dry;
the summer or rainy season, though it is cold, th
of moisture. The introduction of these plant
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" An Englishman had a 8 i ; o¥qd there i
i chooner | abandoned or broken up; a¥yd thero is
on the lake, but I believe ghe is now | no craftat prescnt but the I&eﬂ' Drldas.
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change the whole face of the country, and the introducer

- would confer an inestimable blessing on the inhabitants.

I remained for some time at Puno, in order to collect
information, and come to a determination respecting the best
course to pursue in the performance of the service on which
I was employed. The supply of the bark of Chinchona
Calisaya trees is mow entircly procured from the forests
of Munceas, Apollobamba, Yuracares, Tavceaja, Inquisivi,
Ayopaya, and the yungus of Ta Taz in Bolivia; but
I found that the difficultics in the way of making a col-

lection of plants and sceds in these districts would be

very great, and it afterwards turned out that these dif-

-ficulties would have Deen insurmomntable. As a consider-

able part of the. revenuc of Dolivia is derived from tho
bark trade, which is not the case in Peru, the Dolivians
are exceedingly jealous of their monopoly; and the nature
of my mission was already suspected. Morcover there was
an imminent prospect of a war between Peru and Bolivia ;
a large army was massed in three divisions—at Puno under
General San Roman, at Vilque under Beltran, and at Lampa
under Frisdncho; and, as soon as hostilities commenced, it
would have[been next to impossible for a private person to
preserve hig mules from seizure, This war did not actually
take place, but Linares, the President of Bolivia, issued a

‘decree on May 14th prohibiting all traffic, or the passage

of travellers, from one country to the other;® a decrce which
was strictly enforced, and which would have rendered it
impracticable at that time to have conveyed myself and
companion, with laden mules, from Bolivia to the coast,
without long delays and detentions. One of the pretexts

mereinl traffic between the two coun-
tries by every means in their power.
Linares rescinded his buibarous edict

® The Periivian Government on-
swered this deerce in o noble spirit, by
declaring that they would not retaliato,

- but, on the contrary, would assist com- | on October 17th.
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for this threatened war is perhaps the most extraordinary
that has ever been alleged in modern times; namely, that
the Bolivian Government persisted in coining and deluging
Peru with debased half-dollars. A strange way of settling
a financial difficulty !

While these objections weighed against an attempt to
collect plants in the fgrests of Bolivia, I found that, V.Vith
regard to the chinchona forests of the I’cruvian province
of Caravaya, on the frontier of Peru and Bolivia, the facilities
for such an enterprise would be much greater. I had reason
to believe, though I afterwards found myself in error, that,
as there was no bark trade in Pera of any importance,’ no
jealousy would be felt at the nature of my mission. Any
hostile proceedings on the Bolivian frontier would not
materially affect the route between the Caravaya forests
and the coast; and, above all, Caravaya is much nearer and
more accessible, as regards an available seaport, than any
part of the chinchona forests of Bolivia. This latter point was
of the very greatest importance, because success depended
chiefly on the rapidity with which the plants could be
conveyed across the frozen plains of the cordilleras. I
knew from Dr. Weddell that, though the bark trade_fl‘o{n
Caravaya has now ceased, and bark from thay district 18
of no market value, owing to a foolish habit of{adulteration
amongst speculators in former times, yet that young plants,
and trees bearing fruit, of the Chinchona Calisayn, and other
valuable species, were abundant in the forests of that pro-

H

vince, as far north as the valley of Sandia. ! ‘
I, therefore, after much anxious consideration, determlned
to proceed direct from Puno to the forests of Caravaya.

During my stay at Puno I had opportunities of examining

9 All the bark shipped. at Islay is | Bolivia; and the bark exported from

smugeled across the Bolivian fron- | Payta comes from the neighbouring

tier; Arica is tho recognised port_of | republic of Ecuador.
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_ some interesting ruins, and of collecting information respect-

ing the Indian population of Pern, especially with regard to
the great insurrcctions of Tupac Amarn and Pumacagua in
1780 and 1815. Much of this information is quitc new ; and
I, therefore, trust that a description of ancient ruins near
Puno, and an account of some of the most stirring events
connected with the Indians since the Spanish conquest, may
prove of sufficient gencral interest to justify a halt on the

road to the chinchona forests, and a brief digression from the

principal subject of the present work.

BALSA ON LAKE TITICACA.

See page 95
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CHAPTER VIL

LAKE TITICACA.

The Aymara Indians — Their antiquitics — Tiahuanaco — Coati — Sillustani
— Copacabana.

Tae region which is drained by rivers flowing from the
maritime cordillera and the eastern range of the Andes into
lake Titicaca consists of elevated plateaux, seldom less than -

13,000 feet above the sea, which were orgially inhabited

by the Aymara race of Indians, a people differing In some .
respects from the Indians of Cuzeo and farther north, and
whose civilization dates from a period far anterior to that
of the Incas. Their language is different from the Quichua

of the Incas, though evidently a sister tongue, and it is still

spoken by the Aymara Indians from Puno to the central

parts of Bolivia, including all the shores of lake Titicaca.

I did not, however, observe much difference between the
Indians of Puno, who speak Aymara, and the Quichua,
Indians of Cuzco. The men are, perhaps, somewhat stouter ;%

but they are the same race in all essential points.!

The lake of Titicaca, the great featurc in| the region
inhabited by the Aymara Indians, is about eighty miles
long by forty broad ; i)eing by far the largest lake in South
America. It is divided into two parts by the beninsula of
Copacabana ; the southern division, called t%e lake of
Huaqui, being eight leagues long by seven, and united to
the greater lake by the strait of Tiquina. A number of
rivers, which are swollen and of considerable volume during
the rainy season, flow into the lake. The largest of these
is the Ramiz, which is formed by the junction of the two

rivers of Pucara and Azangaro, and enters the lake at its
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" north-west corner. The Suchiz, formed by the rivers of

Cavanilla and Lampa, also flows into the lake on its north
side, as well as the Yllpa and Ylave; while on the eastern
gide are the rivers Huarina, Escoma, and Achacache, all
flowing from a low lateral chain, parallel with the great
eastern Andes, whose gigantic peaks of Illimani and Sorata
form the principal feature of the views from all parts of the
lake. Much of the water thus flowing in is drained off by
the great river Desaguadero, which flows out of the south-
west corner, and disappears in the swampy luke of Aullagas,
in the south of Bolivia; and perhaps a greater quantity is
taken up by evaporation; for the volume of water which
flows in during the rainy scason, when the sun travels
north, is drunk up again wlhen the tutelar deity of the
lake returns, between April and Septembers Indeed it
is evident that the waters are steadily receding, under the
combined influence of evaporation and of the scdiment
brought down by the rivers, Iake Titicaca is very deep
in some places, the deepest part being on the Bolivian
side; but in others it is so sloal that there is only just
room to force the balsas through the rushes. The winds
blow from the eastward all the year round, sometimes in
strong gales, 0 as to raise a very lieavy sea, during the day-
time ; but at night they are occasionally westerly. Along the -

_ western shore there are acres of tall rushes, and the east

winds blow all the dead rushes to the western side, mixing
with the living beds, and forming a dense tangled mass.

. The lake abounds in fish of very peculiar forms, and in
aquatic birds. )

i The principal islands of the lake are those of Titicaca
ynd Coati, near the peninsula of Copacabana ; that of
Sampanario in the cast, opposite the town of Escoma, and
ﬁ\ine miles from the shore; Soto, also in the northern

N

1: Evaporation, however, goes on at all seasons, owing to the excessive ele-

vat; on of the waters..
( »

i
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part, which is said to contain coal;? and Estoves, in "
bay of Puno, where the patriot prisoners were conﬁn'ed by
the Spaniards during the war of independence ; besides a{‘
small archipelago in the lake of Huaqui. ‘
A very ancient civilization existed on the shores of lako.‘
Titicaca long before the appearance of the first Inca of *Pﬁr}l"
the prineipal remaing of which are to be found at Tiahuanacy
near the southern shore of the lake of Huaqui. An extensl .
tract is here covered by huge blocks of carved stone. .It wnf%
with much regret that I wag obliged, by my duty, to g1v¢ ull ,
my intention of Visiting these interesting remains. M. (eE
Castelnan mentions two colossgl statues of a man aud &

) ) s \.ud
Woman, erowned with g king of turban ; o colossal head 4
a lizard carved op b

locks of stone; a great conical “rt.lhcu?l‘
hill; and g monolithie doorway, the upper part of which 18
covered with very curioug sculpture. In the centre ﬂwrc: 11‘;
a figure, Pprobably Tepresenting the Sun, and on each s1do

on ¢ 1
a number of figureg g1 turned towards jt, with wings, aud,
Sceptres in their

ands: those on one side with their llcﬂdst‘
erowned, and those op the other with heads of griflins, undg
the bodies adorned wit, garlands of human headst  All ‘.VhU!
have visiteq these ruins considor them to be of a distinet
character from those of Cuzco, und other works of the IncﬂS:' )
The stones are more richly carved, and many of them lmvb?e s
been wnited by means of a metal poured into tl"“'svcrse*h
grooves, M, de Castelnay considers that the chief chill".uc-'}o
teristic of Aymarg ruins s the minute detail in the carving '
on the stones, whilo that of tile Incas consists in the gran d'!
simplicity of t}

‘o
) 5 !
1C masonry - of
! _ s
? 8o say the peoplo of Tuno, but | « e seated, O Huanaco "'~ “whuu“.rlﬂg
thg, l'sl:md 18 ull Nimestong,

. H Yor

. . aco heing the swiltest u|3mm'l m‘!"::l\)cse
lh_c_nume 18 more moderr ; given, * The Hindoo god Riva i also o

a8 tradition I‘Ulﬂ‘(‘-‘*,]’y one of {lye Incas, prexented with a neckluce of hun two

:Vvh(énh:m’)lcned.to be encmnped here | heads. L ¢ the ruins 18
with o t!c a8t11.uz. U messenger arrived 5 For dem_)tmns of tk“}(}u?c() ,.{IT

The T “0_“ hury rapidity from Cuzeo, Cuzeo, see my tormer work, Cuz

e exelaimed, « Tia-huanaco t » Lima, chap. iv. and v.
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On the islands of Titicaca and Couti there are also exten-
sive ruins, the remains of temples and convents of virgins de-
dicated to the worship of the Sun and Moon ; and Dr, Weddell

‘mentions that there is a kind of phlox on these islands (Cantua

bugifolia), its very elegant long scarlet flower being ealled by
the Aymara Indians the  flower of the Incas.” 8

Although I was unable to visit cither the ruins at Tiahua-
naco or those on the islands, I found time to examine ruins of
the same character on the shores of the lake of Umayu near
Vilque, whero the great cemetery of the chiefss of the Aymara
tribes of the Collao appears to have been. These Tuins are
at a place called Sillustani, on tho north side of the lake of
Umayu, whero a high rocky table-land juts out 50 as to fornd
a peninsula, which s literally COvere(ll with places of sepubt
ture. Four of them are towers of finely-cut masonry, Ae}rt\‘}‘i -
to that of Cuzco, with the sides of the stones dovetail)il’x : 'i)pml
eacly other. On climbing up the steep roeky path whichglo"
to the table-land, the first on the right-hand side is )Cn_']‘l
on tho very edgo of the northern precipice, I of it )
destroyed, the other half is of well-cut stol.les with a bl-' 3
rounded coruice ncar the summit, and g vau,lted rogfy & y
of which remains entire. In the interior, near th tQ.O E,’aimrt
tion, there is a vaulted chamber entered by a araue founda-
and full of human bones. The rest of the %)st mall aperture,
up with small stones and carth, leaving a narpigtower was filled
ascended from the chamber to the summit, 4, W shaft which
bodies may have been lowered into the chaml «0Wn which the

On the loft there is another smaller toyg'®
similar construction. Further on, and near thn¥er of exactly
southern precipice, there are two other towers chf VoT8° of the
One is thirty-six feet high, and built of the say, 0ECther
masonry, with a cornice and vaulted roof, and a gr " wel'l—cut
carved in relief on one of the stones near the bus.ze‘?a.t ‘1:{;?:}(}

1

imto

. ®
¢ Tt is now introduced inte our greenhouses.



112 TOWERS OF SILLUSTANL Crar. VIIL

measures six feet by three” The other tower was apparently
exactly similar, but it is now in a very ruinous state.

Besides these more remarkable edifices, the table-land is
covered with other towers of rough unhewn stone and earth,
and there are the remains of two square edifices built of cyelo-
pean stones.  The fallen parts of the towers were covered with
masses of bright yellow composite called suncho, and a purple
solanum; and they were frequented by the crecpers called
haceacllo, little green paroquets, a small quail called pucu-
pucy, and the little ground-dove cullea ; numbers of biscache
rabbits burrowed in the ruins, while two or three lordly cora-
quenques soared in circles over the table-land. After carefully
xamining the old towers of Sillustani, I passed the night in
a very small hut, close to the lake of Umayu, the waters of
which were smooth as glass, an island in the centre, and blue
ranzes of mountains capped with snow in the distance. To
get into the hut it was necessary to go on hands and knees,
the doorway being only three feet high, with a hide door
sirctched on o wooden frame. The hut was built of rough
stones and thatched with barley-straw ; but inside there was
a thftable welcome and good cheer: the old Indian who
dwelt there, and his young daughter, providing excellent
boiled potatoe s cream-cheese, and fresh milk.

The ruins of Tlahuanaco, and on the islands in the lake,
and the towers of Sillustani, are the principal remains of
ancient Aymars> civilization, Nothing is known respecting
the people who raised these imperishable monuments, except
that, in the middle of the eleventh century, a man and
woman, declar'ng themselves to be children of the Sun, are
said to haye tirst appeared on the shores of the great lake,
and, march'tng north, to have founded the empire of the Incas.

7 Th- o lizard appears to have been o { 2 block of stone amongst the ruins of.

favourit o device umongst the ancient | Tiahuanaco.
Aymarug.  There is also one carved on
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.The ‘circumstance that Manco Ccapac, the first Inca of Peru,

eriginally appeared in the country of the Aymaras, has led to
the belief that he was himself a chief of that nation ; but I am
mqre inclined to the opinion that he was one of a band of ad-
venturers who had been brought from Asia, or her vast archi-
pelago of islands, by the westerly winds of the South Pacific,
and the southerly. breezes of the coast, to the port of Arica;

- that he thence made his way to the banks of the great lake,

where he became indoctrinated in the religion of the people;
and that, for some reason, he continued his wanderings, until*
he finally collected a sufficiently numerous following to found
an independent state at Cuzco. It seems certain, from emti-

plems found carved upon the ruins, and from tradition, ‘ﬁl ab

the . wOI‘Sh]p of the Sun and Moon was established amo g5t

“the Aymaras for ages before the conquost of their country }
: the Incas of Cuzco. :

It was not for several generations after the foundat:\
of the empire of the Incas, that their conquests werye
extended over the "Aymara nation of the Collao; and it} -

was 1ot ‘until about the middle of the eleventh cef;{{ury

‘{ghat the country on the shores of lake Titicaca bec saie part

of the great empire whose centre and capital wp at Cuzco.

From that time the islands of Titicaca angl Coata, and

the pemnsula of Copacabana, became the mst sacred and

“~venerated spots within the dominions of the Incas; as the

localities where their great progenitor,Man©o Ceapac was

7 beheved to have made his first appearance.  * .

Copacabana means *the place of a precious stone,” copa
- being- & precious stone, and cavana a place where anything
is seen.®. A rock called Titicaca gave its hame to. the
island and lake: titi being Aymara for a cat, and caca a

3

# The idol of Copacabana was made | and a fish’s body, and it was- adored as
of ‘& beantiful blue stone, hence the | the God of the’
name. It had an ugly human heed, ‘



114 VIRGINS OF THE SUN. Crar, VIT.

rock, for on this rock n cat is said to have sat with fire
shooting from its eyes® In Quichua #iti means lead. On
this rock, which-is at the west end of the island of Titicaca,!
there was an altar where the Aymaras adored the Sun, and
near it there were three idols joined in one, called Apu Ynte
(the Chief Sun), Churip Yuti (the Son’s Sun), and Yniip
Huauqui (Brother of the Sun). The Inca Tupac Yupanqui
(a.D. 1439-75) founded a palace and a village about half
a league from the rock, and established a convent of virgins
there? » '

The island of Coata, a league to tho eastward of Titicaca,
was dedicated to the Moon, the name being derived from
Coy ata, the accusative of Coya, a queen ; the Moon ranking
as} wife to the Sun. The ruins of the Accla huasi, or con-
ve:nt of virgins, on Coata island, are 120 feet long, the
int¢rior being divided into numerous cells, with rows of
nic’hes in the walls. They are now overshadowed by queiiua-
tr'ees, whose dark folinge adds to the sombre melancholy of
‘these silent memorials of the past. On both the islands
"{9Res were, in the time of the Incas, large establishments of
Virgnitu of the Sun, who were divided into three grades,
accordingeto their beauty. The most lovely were called
Guayruro ; vhe next Yurac Aella, or white maidens; and
the plain ones: Paco Acllo, or beast maidens. Each grade
wag governed by a Mamacona or nurse, and an Apu-panaca
or governor liyed near the convent, who guarded it, and
supplied its ivmates with provisions. . The occupations of
the virgins were weaving, embroidery, and brewing sacri-
ficial chicha, to: be poured out on the altar of the deity.?

® Calancha. Don Pablo, who governed the island
! Facing the road on the mainland, | of Titicaca, under the Spaniards, in
between Juli and Pomata. A.D. 1621,

2 He nominated Apu Inca Sucso, a ® Fray Alonzo Ramas says that in
grandson «f the Inca Viracocha, as Go- | 1611 an_old woman, aged 120 years,
vernor : ‘vho was father of Apuchaleo | died at Viacha, a day’s journey from
Yupemqui, the grandfather of Don | La Paz, who confessed that ghe had
Alouzo Viracocha Inca, and his brother | been a Virgin of the Sup,
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After the conquest, the Spanish Viceroys handed over the
province of Chucuito, and the islands in the lake, to the
Dominican friars, who succecded in introducing far prosser
and more degrading superstitions amongst the Indians than
they had ever practised on the islands of Titicaca and Coata ;
and in establishing, on the adjucent peninsula of Copacabana,
a shrine, the pretended sanctity of which attracted devotees
and rich presents from all parts of Spanish America. '

. Its origin appears to have been as follows :—A member
of the family of the Incas, named Francisco Titu Yupanqui,
not having money enough to buy an image of the Virgin for
hig church, painted a very bad picture, and the cura, Antonjo
de Almeida, cither to please the Indian, or because tl/ere

‘werc few images or pictures in the country, allowed it& to

be placed near the altar. But the next cura, Antonio § de
Montoro, sceing that it caused more laughter than devotgion,
ordered it to be put in a corner of the sacristy. §The
poor artist then went to Potosi to learn to paint, and,
much labour, he succeeded in completing a picture whickh,
the moment it was placed in the church at Copacabagna,
began to work miracles. It was set up in 1583, and
Inca paipter died in 1608. The first thing the pictur®
did was to banish all devils-out of the proxinee, and to cux
many Indians of their discases ; and its fame became so gféat
that in 1588 the Count of Villar, viceroy of Peru, sc,lémnly
delivered it to the care of the Augustine friars by a royal
edict. Betweon 15689 and 1652 it is said to have performed
186 miracles. One Alonzo de Escote, for favours received,
saved up money for the purpose of giving the Virgin a lamp,
and at length he presented the richest then to be found in tie
Spanish colonies, twenty feet long, with sockets for as many
candles as there ‘are days in the year, all of solid silver.
Even as late as 1845, when Dr. Weddell saw the church,
it was very richly gilt. ~

12
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“Other images,” says Father Calancha, “in Europe and
Asia perform miracles in their own towns or provinces, but

this picture of Copacabana performs them all over the new

world, and in parts of Europe 1”4

Thus the Spanish eonquerors supplied the Aymara Indians
of the shores of lake Titicaca with an object of devotion in
the shape of this old picture; which was to replace their

former simple worship of the Sun and Moon on the sacred

islands of the lake. It will be interesting to examine briefly
the way the Spaniards treated the people they subjected, in
other respects, and to glance at the kind of government
wrhich they substituted for the mild rule of the Incas.
iThe forefathers of the present Aymara Indians established
a civilization of which we have no record save the silent
evi‘dence of those cyclopean ruins which have just been
des'cribed.  Subsequently, for nearly four centurics, from the
mid:dle of the twelfth to the sixteenth, they formed a part of
theS empire of the Incas, and their land was then called
ollasuyu. During this period the Incas followed their
co‘x“rlstant policy of superseding the language of the conquered
laad by their own more polished Quichua; and they so far
pucceeded that the Aymara, which once cxtended and Was
dproken all over the Collao, as far as the pass of Ayaviri, on
the' r0ad to Cuzco, has been entirely superseded in all parts
north “of Puno by the Quichua, and is now only spoken
between Yuno and La Paz,'and farther south. Nevertheless
the people enjoyed a long period of tranquillity'and prosperity
during the happy rule of the Incas, and the population con-
tinued to increase.- With the introduction of Spanish rule
& blight fell upon them: and we shall now see how the
beneficent laws of the sovereigns of Castile were administered
by their unworthy servants,

* Cronicu Moralisada de la Pro- | Agustin, por € Padre Fray gytonio de
vincia del Pern, ded Orden de San | la Calencha. Lima, 1653,
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CHAPTER VIIL

THI PERUVIAN INDIANS:
Their condition under Spanish colonial rule.

IN reviewing the deplorable results of Spanish dominution
in South America, it may at once be conceded that the
legislation which originated from the councils of the kings
of Castile was always, cxcept in matters connected with
religion, remarkable for beneficence and liberality in ald
that concerned the natives; and that, in the words of MT-
Helps, “ those humane and benevolent laws, which emana\ted
from time to timé from the Home Government, rendered sthe
gway of the Spanish monarchs over the conquercd natiors 89
remarkable for mildness as any, perhaps, that Lias ever been
recorded in the pages of history.”! It may also be allowed
that the Viceroys of Peru were generally earnest and Zealous
gtatesmen, who conscientiously strove to enforce the regnla-
tions which they from time to time received from the council
of the Indies. . \

But it was almost as impossible for the viceroys to exe;r/ise

v

efficient personal supervision over the government of so
enormous a country, while residing at Lima, as it would
have been if they had remained at the council-table inSeville ;
and their subordinates were, as a body, untrustworthy,
extortionate, rapacious, and often remorselessly cruel. Thus
the benign laws of the Spanish kings became a dead letter in

' Mr. Mcrivale, in bis Colonization | as that respecting the Indians, the loss
and Colondes, says, It must be ad-| of her Western‘empi'ro yvm;}tl have
mitted that, hud the legislation of Spain | been un unmerited visitation.
in other respects been as well conceived ! .-
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South America, and the natives croaned, for three conturies,
under a yoke which crushed them to the carth, and converted
vast tracts of once thickly populated country into uninhabited
deserts.

‘Yet the humanc intentions of the Spanish government,
and the labours of the Peruvian vieeroys, were not wholly
without, results; and it is partly duc to them that a system
of worsc than African slavery was not estublished in Peru,
and that the native race has not long ago become entirely
extinet. ™

At the time of the Spanish conquest Pizarro was empow-
cred, in 1529, to grant « encomiendas,” or estates, to his fellow-
“:onquerors, the inhabitants of whicl were bound to pay tribute
tov the holders of the grants; and in 1536 these encomiendas
werre extended to two lives. The conseuent exactions and

critelties were so intolerable that the wootl Las Casas, and
otherr friends of the Indians, at length induced the Bmperor
Chatles V. to enact the code so well known as the ¢ New

A e P . .
Laws,” in 1542; by which the encomiondas were t0 pass

immediately to the Crown after the death -of the aetual
holders: ; all officers under government weroe prohibiwd frol.n
holding them ;" all men who had Leen mixed up in the civil
wars of the Pizarros and Almagros were to be d’eprived at
omce; a fixed sum was to be sottled as tribute to be puid
by the Indians; and all forced personal labour was abso-
lutely forbidden,

The promulgation of these beneticent laws excited a howl of
turious cxecration ffom the conquerors,—the wolves who were
thus to be dragged away, when their fangs were actually fixed

in the flesh of their victims. Gonzalo Pizarrqrose in rebellion
in Peru. and defeated and killed Blasco Nutiez de Vela, the
viceroy who had" arrived to enforce these “New Laws;’
while the more politic Belalcazar, at Popayan, though pro-
fessing obodiguee, contrived to evade the ‘execution of- bis

- -
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orders, after o fashion which guve rise to the well-known
snying—“sa obedece, pero o s .C'um])le P he ()bU)‘S, but
does not fulfil.” Their uupu].“]“"lty was 80 great that it was
considered ynsafe to pors"‘c m th'e‘ attempjc to enforce ther.n, A
and they were revoked P 1545, The President Gasca re-dis-
tributed the « ener +fendas” in 1550, and they were granted
for three ljvos I 1629. Gaseca, who showed more regard
for hLis ow» safety and convenience than for th.e public ser-
vice, arpenged that his settlement of .the enconnem'ias should
not be prmnulgntml until he had sailed for Spain, n,n.d he.
lgpendcd the law prohibiting the forced personal service of
he Indians.  The latter cnactment, lloweyer, was b(:l:l‘ly pro-
aulgated by the Judges of the l{oya} Amhgnce in 1552, and
Wi, 1S might have been expeeted, 1mmedm"ccly.foHowed by
g ferment amongst the conquerors and a .tornnfluble rebel-
ion. Rinally the Marquis of Caificte arrlve‘d in Peru, as
) iceroys in 16043 and, by a mixture of sceverity and pradent
concilintion, trod out the last sparks of revolt amongst the

Spnniards, o R .
In 1008 the vreeroy Don Lrtu}cxsco de (.)e o establishe
tho system under which the native pf)pulatwn (?f Pe:‘u was
rofessedly ruled for the two succ.ecdmg centuries. J.‘ole.go
was o bigot, without, pity, and inexorably cruel. J.ustlce
or humanity lad no weight with him if they §to?d in the
way of any policy which he deemed to be adwsub]?, as
was shown in the judicial murder of the young Inca Tupac
Amari. but he was a faithful scrvant of his sovereign,
and resolutely determined to enforce the edicts of ‘t'he
Council of the Indies; a statesman of considel:able? ability
and untiring igdustry. e was so prolific in legislation that,
n the subject of coca-cultivation alone, he issued seventy
rdinances; and future viceroys referred to his rules and
nactments as to u received and authoritative text-book. The
iceroy Marqu.is of Montes Claros, in 1615, declared that
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“all future rulers of Peny, were but disciples of Franeisco de
Toledo, that great master of | statesmanship,”

By his Libro de Tasas, oy Bipok of Rules, Toledo fixed the
tribute to be paid by the Indians, ©¥empting all men under
the age of eighteen, or oyep that of f\‘h‘}"; The Indians wel:e
governed by native chiefs of theiy “Ng Wle, whose duty it

own et ..
was to colleet the tribute, anq pay it in to ‘ﬂ‘& Spanish eor-

. : . N . 1, - .
’eg’dof or governor of the brovinee, as well ;h¢@sexercxse
subordinate magisteria] funetions, These  ¢hi Kﬂ oled

Y e d . et
Curacas in the time of tl Incas, were ordered b}: Ty Ny

e e
—the Pie eapachace ml 1ere were two other native officia
Lachacas over 100 'F] P‘ﬂced over 500 Indians, and th
to som, and thej . ) Lose ofﬁ?es were inherited from fathe
, > Ar possessors enjoyed several privileges, such
as the ex‘emptxon from arrst, except for grave offences, am{
they received a fixed salary. The native Caciques were often
men of considerable wealth ; some of them were members of
the royal family of the Incag ; they were free from the pay-!
mefnf of tribute gn( from personal service ; sand thus occupiedj
positions of importance amongst their countrymen?® They:
vgre the same dress which distinguished the nobles of the|
Inea’s court, consisting of a tunic called un cu, & tich mantle
or cloak of black velvet called yacolla, intended as mourning
for the fall of their ancient rulers; and those of the family of
the Incas added a sort of coronet, whence a red fringe of
tlpaca-wool descended as an emblem of nobility. This head-
dress was called mascapaycka. They had pictures of the
Incas in their houses, and encouraged the periodical festivals‘
in memory of their beloved sovereigns, when plays wer
enacted, and wouarnful music was produced from the pations

T T T T T e
? Others say that the word Cacique s Prince of Esquilache's despatch

was brought from the OWl World by ; a-0- 1618, No. ¢, ' 544 13, 53, M8
the Spaninrds, and that it is a corrup- | despatchies in the naions) library a

tion of the Arabic Sheikh. Muudrid, -
»
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mstruments, drums, trumpets, clarions, and pututus, or sca
shella Al these customs were left unchanged by Toledo,
and the system so far resembles that which now prevails in
the Datch colony of Java.’

But, in addition to the tribute, the amount of which as
established by Toledo was not excessive, and which was
rendered still less objectionable to the Indians from being
collected by their native chiefs, there was the mita or forced
labour in mines, manufactories, and farms® which became

" the instrument of fearful oppression and cruelty.  Toledo

enacted that o seventh part of the adult male population of
every village should be subject to the méte, and ordered that
the Caciques should send these mitayos, as they were called,
to the public squares of the nearest Spanish towns, where
It,hey might be hired by those who reqflired their services ;
ynd laws were enacted to regulate the distance they mightbe
gaken from their homes, and their payment. It appears,
:)owever, that this seventh part of the working men who were
told off for forced labour was exclusive of those employed in
the mines, 80 that, even in theory, the mitq condemned a large

* sraction of the population to slavery.

There was a class of Indians, numbering aheut 10,000
souls in the time of Toledo (1570), called Yanaconas, who
were seattered over Pern, and foreed to work on the lands of

4 See the sentence of death passed T The Margnis of Mates Clarog de-
on the Inea Tupae A1 wuin 1782 by | rives the word amile from the Quichua
the Visitador Arcehe, in which the use medba, “Hme” and siys that the mita
of these dresses, and the ecleDration of | wus estallished o prevent idleness,
festivals and plays, ure prohibited for | and for iho goad of the Indiansl—
the foture. Memorias, i. p, 21,

& See Money's Java, 1. p. 215, whero ¥ Report of the Viceroy Priuce of
there 18 an account of the position and Esquilacke, Y620. This, however, is’

_functions of the natige » Regents.” not quite cleur: it is more probable

¢ The puy of an Indian was usually | that Iudisns were Liwlessly torn from
1 risd (6d.) o week in the farms, and | their homes 1o work in the mines when
20 rials (about 10s.) in the mines. But | the mifa of u scventh did uot yield
the miners kept back g third of the | a sufficient number of labourers. In
Tudian’s wages, nomiually to form o North Pern the proportion was u sixth,
fund to pay for his return to his home ' and in Quite « tifth, -
at the end of his period of service. ) .
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Spaniards, or as domestic servants. They may have been
descendants of captives in war, or of persons who had been
condemned to slavery in the time of the Incas, and thus
became the property of the conquerors; but in 1601 an
enactment was promulgated to ameliorate their condition,
and fix the terms of their service.’

In matters connected with religion the Spanish legislators
allowed of no temporizing policy. All signs of idolatry must
disappear, and with the new religion came additional exac-
tions, in the shape of fees for masses, burials, and christenings.
Toledo enacted many laws for the suppression of the old
religion of the Incas: any Indian who married an idolatrous
woman was to receive one hundred stripes, “because that is

“the punishment which they dislike most;” the people werd

prohibited from using surnames talien from the names o
birds, beasts, serpents, or rivers, which was their ancien
custom; and no Indian who had been punished for idolat

joining in infidel rites, or dancing the dance called arifua

could be appointed to hold any public office.”® :
On the whole, however,. the legislation of the Spanish
kings, and the reports of the viceroys of Peru, display an
earnest desire to protect the Indians from tyranny, an.d to
render their condition tolerable. In 1615 the Marquis of
Montes Claros impressed on his successor the importance of
obliging all classes of Spaniards to treat the Indians well, and
of chastising oppression with rigour. In 1681 the Count of
Castellar states that one of the points most dwelt upon in the
instructions given to the viceroys, and in repeated royal
enactments, was thfa humane treatment of the Indians;. and

® Montes Claros deseribes them os ' should degenerate into slavery, the
Indians domiciled on the estates or in : king, in ». cedula of 1601, deglared
the houses of Spaniards, like servants ; | that they wete frce, amd desired thak
their masters giving them food, clothes, | this should be made known to them.
und a bit of land, und paying their | —Memarias, i. p. 27.
tribute “for them. Lest the system: !° Ordenanzas, No. 84, 12, 140.
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he declares that he nlways sought to euforce these orders
from the day that he landed in Peru; and words to the samo
effect are to be found in the reports of most of the other
viceroys.'

But side by side with these evidences of the good inten-
tions of the (fovernment, is the testimony of the viceroys
that their efforts to comply with these beneficent orders, and
enforco these humane laws, were fruitless, and rendered of no
effect by the unworthiness of their subordinates ; and almost
all complain of the rapid depopulation of the country. In
1620 the Prince of Esquilache reported that “the arm of the *

“viceroy was not powerful against the negligence and mal-
administration of tho corregidors;” in 1681 the Count of
Castellar said that he had to correct and punish the excosses
both of the corregidors and the curas; in 1697 the Duke of
{La Palata speaks of the depopulation of the villages and
/ towns, caused by the foreible detention of the Indians to work
at the mines, in cloth and cotton workshops, and in farms ;-
land andther viceroy attributes .the rapid depopulation of
‘the country to the same causes, and also to drink, and
s urges & c¢loser supervisi()x} of the conduct of the corregidors
and curas.

I have, in a former work, given a brief account of the
treatment of the Indians, and of the way in which the laws
intended for their defence were evaded ; from the evidence
of the brothers Ulloa, who were commissioned to mako a
special and secret report on the subject to the King of Spain
in 1740 I havo since collected abundant testimony to the
same effect, printed and in manusecript, both at Madrid and

! Especially in those of the Count of | Indians, The proceedings, still in MS,,
Atba do Liste in 1660. In September | may b scen in the national librory at
of that yeaPthis viceroy assembled o | Lima. ] . )
Junta, in ohedience to wu order from ? Cuzea and Lima, chap. vii, from
Spain, to consult respecting the in- | the Noticias Secretas of the Ullons.
struction and guod treutment of the |
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in Peru ; but I have only space for a few brief notes, which
must serve to illustrate this part of the subject.

The mines of Potosi were supplied with labourers from the
nearest provinées, by enforcing a mita of a seventh of the
adult male population. TIn 1573 this mite consisted of

11,199 Indians, in 1620 of 4249, and in 1678 of 1674,° &'

decrease which marks the rapid depopulation of the country ;
and, at the latter date, when the authorities at Potosi failed

to receive a sufficient number of labourers by the ordinary

mita, they kidnapped people in their homes, and on the roads,
- and carried them off to forced labour in the mines. The law

was that the sitayos should be paid for coming and going, -

and that they should not be forced to work at night; but
these laws were habitually set at nought; and Potosi became
an exhausting drain to the surrounding country.*

The. mines of Huancavelica, which supplicd the quick-
silver mecessary for extracting the silver of Potosi from
“its ores,’ also desolated the ten adjoining provinces. In
1645 the mita or seventh part of the adult male popu-

lation amounted to 620, and in 1678 to only 354 In-|

dians. The mita was a service which was abhorred and
dreaded by the people, and mothers maimed the arms and
legs of their children to deliver them from this slavery.
' Don Juan de Padilla relates that, in 1657, when.be was at
Santa Lucia, in the pfovince of Lucanas, he saw the women

of the village go out to assist each other in sowing their fiélde,

and, at the end of their labour, they returned hand in hand,
singing a most melancholy song, and ldmenting the cruel
fate of their husbands and brothers, who were slaving 1n the

3 IL p. 304 of tho Memorias de los | was introduced at 'I—"owsi by Velasco
Vireyes. But no safé calculation can | in 1571, The quicksilver was sent down
be made respecting the actusl popula- | from Huancavelica to the rt of Chin-

tion from these numbers. cha, thence to Arica by sta, and from
* Papeles Varios. No. 4. M&. in | Arica over the cordl]lcrg. to Potosi.—
the Yibrary at Lima. Report of the Prince of Ksquilache.

§ The amalgamation with quicksilver
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mines of Huancavelica, while they were obliged to work in
the fields like .men. They declared that when a man was
once taken for the mita his wife seldom or never saw him
again, unless she went herself to the place of his torments,®
The oppression of the owners of obragjes or manufactories of
coarse woollen and cotton cloths, in enforcing the mitas, was
as crushing as that of the miners. These people employed
men, called guatacos, to hunt the Indians, and drive them into
the obrajes. If they could not find the particular men for
.whom they were in search, they took their children, wives,
and mearest neighbours, robbed them of all they possessed,
and frequently violated the women and your#® girls” The
masters, in the obrajes, then forced their victims to get deeply
in debt to them, and thus obtained an excuse for keeping
them in perpetual slavery. In many obrajes there wero
Indians who had not been outside the walls for forty years
nd upwards. The law was that the natives should be free
Qom tribute and personal service until they attained the age
of eigbteen; but it was the general practice to drag children
from their homes at the ages of six or eight, force them to -
work hard at twisting woollen and catton threads, and flog
them cruelly.’ ' )
Thus the work of depopulation went on until, in 1622,
many encomiendas which originally contained a thousand adult
male Indians, and yiclded eight thousand dollars of tribute,
were reduced to a hundred ; yet these unfortunate survivors
were forced to continue the payment of the original tribute,
or to render personal service instead. There was an enco-
muenda in Fluanuco where the Indians had paid more than one
hundred thousand dollars over and above what was -legally
due, during fifty years.® :

& Corta sobte trabajos, agravics, y | 7 Papeles Varios. No.4. MS.

" ¢njuskicias que padecen los Indios del | 8 M. in Lima library. -

Perv ; por Don Juun de Padilla, 1657. | ® Manifesto de los agravios que pade-
—MS. ?r(l) the National Libiary at Lima. | cen los Indios.—MS. at Lima.
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It may well be asked of what use were the humane and
beneficent laws enacted by the kings of Spain if this was the
way in which they were universally evaded by corregidors,
curas, and Spanish settlers of all ranks? The caciques
sorrowfully watched the gradual extinction of their people,
perhaps secretly hoped for an opportunity of revenge, but
were without power t8 prevent the cruel oppression which
they deplored, though they did not neglect, from time to
time, to protest against the lawless exactions and cruclties of
the Spaniards.”

But the Indians did not endure their fate without occa-
sional attempf® at resistance.. On one occasion the people on
the western shore of lake Titicaca rose against the mita of
Potosi, and retreated amongst the beds of rushes on the shores
of the lake, which, in some places, are nine leagues long and
one broad. In the midst of these rushes there was an island,
whence secret lanes were cut through the tangled mass
which the fugitives navigated in their balsas. Secure in thei
retreat, they continued to make inroads on the Spanish
towns near the lake, until at last, in 1632, the viceroy Count
of Chinchon ordered his nephew, Don Rodrigo de Castro, to
chastise them. Five of their leaders were captured and himg
at Zepita, and their heads were stuck on the bridge over the
Desaguadero. This only exasperated the Indians, who
élected a brave and enterprising leader named Pedro Laime,
end, suddenly attacking the bridge over the Desaguadero,
they carried off the heads of their former chiefs. The
Spaniards marched along the shore and waded to some islets,
-while the Indians hovered round them in their balsas, and
prevented them from advancing further. At length the
Spanish troops were embarked in twenty balsas, and came in
sight of the hostile squadron commanded by Laime. The

1 Punes, iii. p. 242-338. «
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Indians went in and out of the lanes of rushes only known
to themselves, baffled their oppressors, and cut off several of
the Spanish balsas. A party of cavalry advancing into the
swampy ground was suddenly surrounded and cut to pieces,
the Indians only losing three men.?

Thus the fugitive Indians retained their liberty for many

years in these inaccessible fastnesses of lake Titicaca, and the

:Augustine friar Calancha confesses that ¢ the rcbellion was
caused by the injustice and tyranny of the Spaniards, who
forced the Indians to work without pay, and seized on their
goods.” '

This was not a solitary instance of rebellion,though, on the
whole, the Indians endured their cruel fate with meekness
and long suffering. Yet thoy are not a mean-spirited people,
and at length they showed their oppressors that it was pos-
gible to press the yoke down too hard even for their powers
of endurance.

The tribute, the mita, the exactions of the curas, and the
alcabala, or excisq duties,® were al} patiently borne ; but
another method of extortion, the “repartimiento?’ or “ reparto,
at length exhausted the patienco of the gyer-tasked Indians.
The reparto was a system, ostensibly for distributing European

74

 goods to the Indians, which was converted into & means
.of wholesale robbery by the Spanish corregidors, and finally

led to a generabrebellion. An Indian chieftain thus describes
the reparto system:—¢ Abandoning their souls for their
avarice, the corregidors have the assurance to distribute

‘(repartir) by force, and against all reason, baize and cloths

" 3 Culancha, " [ that of supplying the people with Eun-

3 In 1591 a duty of 2 per cent. was | ropean goods at a roasonable price. X
placed on all mexy"chand.l};e, and 5 per usg the word reparto in future, to dis-
cent. on cocn.—Report of the Prince of | tinguish this system from ‘that of the
Es?u’ilache, 1620, repartimiento during the earlier period

This system of repariémientos or | of Spanish domination in Peru, which,
vepartos was also introduced in the | with the same ward, had a very differ-
first instance with a benevolent intent, | ent meaning.
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worth two rials for one dollar, and in the same proportion
with kmves needles, dice, pins, cards, trumpets, rings, and
pewter mirrors, which are all quite useléss to the Indmns,
besides velvets and silks, which the poor people cannot use;
for they are obliged to dress in the* coarsest clothes, to sleep

on beds of rags, and feed on roots; while the corregidors and

their dependants commit the most unjust extortions and
outrages. They even exceed the legal Qdantity of repartos
assigned. to their respective provinces; for example, that of
Tinta wos ordered to be 112,500 dollars, and the corregidor
made it 500,000 dollars, as was proved by his books and
papers.”® General del Valle, who commanded the troops
employed to put down Tupac Amaru’s rebellion, complained
that the avarice of the corregidors, in recovering their claims
on the Indians for repartos, was such that they refused him
the aid of their people in pacifying the country. Their
obstinacy and avarice, he declared, had reached to such a
point that, if they were informed that the rebels had reached
the very suburbs of their towns, they would rather see the
_defeat. of the king’s troops than send away a smgle Indian.
who might owe them a yard of cloth.®
This unblushing dishonesty and extortion, Whlch was
winked at by the Royal Audience at Lima, the highest court
of judicial appeal, drove the Indian population to a state of.
desperatron, which only required a spark to get it in a blaze,
. 'The humane laws, and the elaborate system of legislation for
the Indians, had, after 200 years of hopeless inefficiency,
ended in this. The. careful enactments to limit the amount
. of tribute, to prevent the Indians from suffering by forced

personal service, the laws of ecclesiastical councils to protect'
them from the exactions of the curas, the benevolent inten-

tions evineed in declaring all Indians to'be minors in-the eye

8 Informs por Diego Tupao Amaru. | Letter from Gen. del Vulle to two
-—A-umgaro Oct. 18, 1781. (Angelis). | friends at Lima, Oct. 8, 178 )
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of the law, the “residencias,” or arrangements for examining
the conduct of cvery official at the close of his term of office ;
all these provisions, which have justly called forth the praise
of Mr. Helps, Mr. Merivale,” and other modern writers, had
become dead letters, absolutely and hopelessly, towards the
end of the last century. The laws remained the same, but
they were habitually set aside by those whose duty it was to
administer them. The tribute fixed for villages when they
contained @ thousand men was continued the same when the
population had decreased to a hundred ;* the mita was enforced
so mercilessly that whole districts were left without a single
adult male inhabitant;® the curas extorted exorbitant fecs
from their vietims, in spite of the law ;' and the judges, who

_ were sent to take the “residencias,” received bribes to over-

look all offences, and usually handed over the complaints
which were submitted to them to tho officials who were com-
plained of in exchange for a sum of money, the price of their
silence. These evils were long borne patiently; but when
the shameless cnormities of the Repartos were superadded,
the poor remnant of the descendants of the subjects of the
Incas at length rose as one man against their oppressors.
There were not wanting, amongst the Spaniards in Pery,
as well -as amongst the native Caciques, many good and
humane men who raised their voices against the lawless
cruelty of the majority of the officials, and carnestly warned
the Government of the inevitable consequences, - Don Ventura -
Santalices, the Governor of La Paz, devoted his time and
fortune to the cause of the oppressed Indians, and was
appointed to a seat in the Council of the Indies, but he was

7 Colontzation and Colonies, p. 6 and | vineial en Lima, 1567. Also, letter

- 283 (note), from Dr. Juan Mosecoso, Bishop of

8 D 'apeles Varios, No. 4.—MS8. at | Cuzco, July 20, 1782, MS,; and in
Lima. the collection of Angelis.

9 Manifesto de Don Juan de Padilla. * Practica de visilas y Residencias,
—MS. at Lima. Naples, 1696; and Papeles Varios,

\ Sumario del Concilio II, Pro-| No. 4.

K
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poisoned on his arrival in Spain: the energetic remon-
strances of Blas Tupac Amaru, a descendant of the Incas,
caused him also to be summoned to Spain, where he obtained
promises of many concessions, but he was assassinated at sea,
during the return voyage: and the names of other bold and
fearless defenders of the Indians deserve to be recorded, such
as Don Manuel Arroyo, Don Ignacio Castro, Don Agustin de
Gurruchategui, Bishop of Cuzco, and Don I'rancisco Campos,
Bishop of Lia Paz. -

But their remonstrances bore no fruit, and, in 1780, the
Corregidor of Chayanta having exacted threc repartos in one
year, an Indian chief, named Tomas Catari, set the example
of revolt; thousands flocked to his standard, and to those
of his brothers Damaso and Nicolas; in a few months the
whole of Upper Peru (the modern Bolivia) was in revolt, and
an army of Indians under Julian Apasa, a baker of Hayohayo
near Sicasica, besieged La Paz® At the same time there
was an uneasy feeling at Cuzco and throughout Ieru, and
whispers of a conspiracy amongst the Indians. Don Tedro
Sahuaraura, the Cacique of Oropesa, near Cuzco, reported
that one Ildefonso del Castillo had solicited him to join t'he
conspiracy ; suspicion was thrown on several other influential
Indians ; and in June 1780 this Castillo, Bernardd Tambo-
huacto, the Cacique of Pissac, and six others, were put to
death at Cuzco! In the following November the Cacique
* José Gabriel Condorcanqui, better known as Tupac Awary,
raised the standard of revolt, and the last desperate struggle
for liberty was commenced by the descendant of the Incas.’

«1t would be difficult,” says Dean Funes, “to find in the
history of revolutions one more justifiable and less fortunate

8 See Temple's Travels in Peru for | January, 1784, MS.; also in Nus. 9 to
an authentic account of the rebellion | 20 of the Museo Erudito of Cuzco,
of the Cataris in Upper Peru, and the | July, 1837.
siege of La Paz, »"Letter from Moscoso, Bishop of

+ Report of the Cabildo of Cuzeo, | Cuzco, MS.
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than that of Tupuc Awmaru. America had, in those days,
become the theatre of the most wide-spread tyranny; but
the Indians of Peru were those on whose necks the yoke
weighed heaviest. Mitas and repartos were, in Peru, the
deadly plagues of Spanish invention, which devoured the
human race.”®

I am enabled to give a more correct and circumstantial
account of the great rising of the Peruvian Indians in the
end of the last century than has yet appeared in Europe ;
although, as this interesting subject is a digression from the
main purpose of the present work, I shall be obliged to com-
press my narrative within the narrow limits of one or two
chapters.” In this brief sketch of the state of the Peruvian
Indians under Spanish rule, I have endeavoured to establish
the fact that Tupac Amaru’s rebellion was justified because
the oppression of his people had become intolerable, and
because all law was set at defiance Ly the Spanish officials.
He protested, not against the tyranny of the laws, but against
the infringement of laws, and the oppressive acts done in
spite of the laws, by those whose duty it was to administer
them.

In writing on this subject one is apt to be carried away by
indignation against the Spanish rulers in South America;
yet, if we look round at the systems of colonization pursued
by other European nations, it will be found difficult to say
who has a right to cast the first stone. The Spanish colonies,
however, cannot properly be compared with those modern Eng-
lish settlements, to which thousands of the labouring classes
have emigrated, and either annihilated the natives, or fenced

® Ensayode la Historia civil del Pa- | of the insurrections of Tupac Amaru,
raguay, Buenos Ayres,’y Tucuman, por | and of the Cataris in Upper Peru.
el Dr. Don Gregorio Funes, Dean de la | 7 Anaccount of the copious materials
Santd Iglesiu Catedral de (ordova.— | from which my information respectin
Buenos Ayres, 1817, 4 vols, tom. iii. | Tupac Amaru is derived will be foun
Sp. 242-333. This work contains a | in & note at the beginning of the fol-
etailed and very interesting account | lowing chapier.
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them off by a system of reserves and isolation. N o European
labouring class wag introduced into South America; the
Indians still continued to be the cultivators, the shepherds, and

the artizans; and the Spaniards were merely the dominant.

race. This state of things is more allied to the ¢onditions
which now exist in. British India or Dutch Java, and there
is thus no analogy between the South American settlements
and any British colony in the proper acceptation of the
word., ’

Yet to Spain the credit is due, in spite of numerous short-
‘comings, and notwithstanding the oppression of her subordi-
nates, of having endeavoured to establish the wisest, the most
humane, and the only successfal system of treating natives
of an inferior race, It is certain that such n race must either
continue to form the mags of the popolution, amalgamate
with their conquerors, or be annihilated. The two former
of these three alternatives were adopted in Peru, partly from
natural causes, but partly also owing to the incessant exer-
tions of the earlier Spanish viceroys, and of the “Defenders
of the Indians;” and this result was nchieved in spite of the
oppression and cruelty of their subordinates. The Indians
have continued to form the labouring class of Peru; amal-
gamation has taken place, to a very large extent, with
Europeans; and the native race- has thus been preserved
from extinetion® In the English colonies, on the other.
hand, owing to the influx of settlers of the labouring class,
the aborigines have either been exterminated, or, through a
system of isolation, are rapidly and Inevitably advancing on
the melancholy road to final annihilation.

But it was the intention of the Spanish system to do
more for the aboriginal race than merely to preserve it

# “Native races must in every in- | country.”"—Merivale's Colonies and Co-
#tance cither perish, or be amalgainated lonization, p. 510,
with the general population of their |-
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from extinction. By adopting a system of tutelage, as
regarded the Indians, the Spanish Government endea':rourefl
to defend them, in legal matters, from the superier intelli-
gence of a more civilized race; and Mr., Helps p?ints out
that it is hardly possible to carry legislation furth‘er, in .fuvour
of any people, than by considering them as minors in the
eye of the law, in order to protect them from being lmpos‘ed
upon in their dealings with their eonquerors.’ T.he oppos.lte
plan, which has been adopted in some of the English colonies,
of making native tribes equal to Europeans in tho (?y'e.Of
the law, is a mere mockery, and cannot by any possibility
exist in reality.! '

It may then be readily allowed that the intentions of the
Bpanish Government towards the Indians were humane and .
just ; ‘that their legislation was invariably marked b?r tem}er-
ness and concern for the subject race ; and that their policy,
had it been carried into effect, was far morc wise and
ger;eroim than that by which modern nations have general]‘y
been influenced in dealing with the aborigines of their .
colonies. But I think.I have clearly shown that, through
the unworthiness of their subordinates, this policy was only
very parﬁ‘."’f auforced; that the eruelty and oppression of

the colonia] "us at length became insufferable ; and that
no cause ¢ wgore just than that in which Tupac Amaru,
the last oﬂ_“ 7 " 3t length drew his sword.

? 8 ‘pam'sh Conquest in America, iv. p. 368.

L Colonies and Colonization, p. 522.

.
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CHAPTER X,

3 A " 1
NARBATIVE OF THE INSURRECTION OF JOSE GABRIEL rupPAC
AMARU, THE LAST OF THE INCAS.

Tre basin of lake Titicaca is bounded on the north by the
monntains of Vilcaiiota, which wnite the wariti "“"“Hm.n
with the Eastern Andes, and the river of Vileamayu rises
these mountains, and flows north through « fertil mul. well-
peopled valley, which s covered with fields of I“‘H;?n cort
The road from Puno to Cuzeo, after cros<ing the Vl[m.ﬂ“m
range by the pass of Santa Rosa, descends the "“‘”_"y\._"f'th?
[ Marangani, Sicnani,

Vileamayu, passing through the towns o
and then

Caclw, Tinta, Checacupe, Quiquijuna, and Ureess
leaves the river near Oropesa, and ascends a valley for 'ﬂm\o
leagues to the city of Cuzco.  On either side of thol ravine of
Vilcamayu are lofty table-lands, which only yield e toes ‘.’“‘l
quinoa ; the wild hills wre covered with coarse grass ““(‘.“‘
weiglied down with snow; and in several plam‘? there are
large Alpine lakes.  Uninviting as this bleak region appears,
it. still contains several Indian villages, mied in 173“. by
native eaciques, who were subject to the corregidor of '.l‘lll‘m;
in the valley.. The principal villages under the _iuris(ll(‘tl(“.l
of Tinta in this cold and lofty district ave Sangarava, Lanq,
Pampamarca, Surimani, Yanaoca, ‘and ‘Tungasuca—the lat t‘.}r
of which was the home of Tupae Amaru. It is a small vil-
lage, with a few patches of potatoes and quinoa tound it, near
the banks of a wild-looking lake, with rocky mountains rising
abruptly from the water.
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Cuar. 1X. EARLY LIFE OF TUPAC AMARU. ivv

José Gal;riel Condoreangui or Tupac Amarn,! the son of
the Cacique Miguel Tupae Amaru by his wife Rosa Noguera,
was born at Tinta in the year 1742, and baptized at Tunga-
suca, the birthplace of his father. He claimed to be the
representative. of the family of the Incas, as fifth in lineal
descent from Tupac Amaru, the son of the Inca Manco, who
was judicially murdered by the Viceroy Toledo in 1571,

The young José reccived the first rudiments of his educa-
tion from two neighbouring clergymen, Antonio Lopez, Cura
of Pampamarca, & native of Panama, and a man of consi-
derable talent; and Carlos Rodriguez, Cura of Yanaoca, a
native of Guayaquil. At o very early age, however, he was
sent to the Jesuit college of San Borja at Cuzco, which had
been established for the cducation of young Indian chiefs.
He is said to have been particularly noticed by the professors
for his close application, capacity, and excellent disposition ;
and his scholastic acquirements were not inconsiderable. He
spoke Spanish with fluent accuracy, and his vernacular
Quichua with peculiar grace.?

.
1 _Amars means serpent in Quichu, | hy Padro José Xuvier do Guzman, of
and Tupae yoyal or exeellent. vIu;m,{; : the Francisean convent in Suntiago
ulso may be the participle of Tupani, | de Chile; the Ietter from Tupac Amatru
1 rend. | to Areche, and the sentence of death
Serpents are frequently earved in | pronounced by  Arcche, which are

relief on the masonry of Inca edifices.

2 These particulars are given by,
the monk Gonzalez, in his Historia
de lo acaccido en Paucartambo, a nar-
rative still in MH.; besides which,
the materials for the history of the
rebellion of Tupac Amaru cousist of |
a large collection of original docu-
ments, including narratives, lottars,
despatehes, and edicts, printed in the
Coleccion de obras y docwmentos rela-
tivos a la historic antiqua y moderna
de las provincias de Rio de lo Plata, |
por Pedro de Angolis (Bucnos Ayres, ,
1836), tom. v. pp. 109-286 ; the Report
of tho Cabildo of Cuzeo, printed in the
Museo Lirudito del Cuzeo; a huge col-,’
lection of original MSS. which were |
given o the late Gen. Miller in 1833, |

printed in the Appendix to the Spa-
nish edition of Gen. Miller's Memotrs ; .
the workof Don Gregovio Funes, Dean
of Cordova, published at l}uunﬁﬁms
in 1817 (4 vols); and the RAry of
Don Schastian de Scgurols, Governor
of La Puz, during its sicge by the
Indians, published in Temple’s Travels
in Peru, 1i. p. 103-78. 1 also obtained
a copy of Arcche's reply to Tupac
Amaru, from a MS. in the public
library at Lima.

Weddcell lLas given an account of
the insurrection of Tupac Amaru in
his Voyage danx lo Nord de Bolivie,
ehap. xv. p. 263-88.  This chapter is
a resumé of the eollection of original
documents in the work of Angelis,

3 [nformation from  Don  Pablo
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Before he was twenty he succeeded his father as Cacique”
of Tungasuca, Pampamarca, and Surimani, three villages
situated on the cold and lofty region which overhangs the

valley of the Vilcamayu; and in 1760 he was married to
Micaela Bastidas, a beautiful Indian girl of Abancay.*
In person José Tupac Amaru was five feet eight inches in

height, well-proportioned, sinewy, and firmly knit. He had -

a handsome Indian face, a slightly aquilinc nose, full black
eyes, and altogether a countenance intelligent, benign, and
expressive. His address, remarkable for gentlemanlike ease,
was dignified and courteous towards superiors and equals ;
but in his intercourse with the aborigines, by whom he was
profoundly venerated, there was a sedateness not inconsistent

with his legally-admitted claims (de jure) to the diadem of

the Incas. In mind he was enterprising, cool, and perse-
vering. He lived in a style becoming his rank, and, when
residing at Cuzco, usually wore a black velvet coat and small-
clothes in the fushion of the day, a waistcont of gold ti.ssue,
embroidered linen, a Spanish Leaver dress hat, silk stockings,
and gold knee and shoe-buckles, and he allowed his glossy
black hair to-flow in ringlets which extended down nearly t0
his waist.® The chief source of his income arose from thirty-
five piaras or troops of mules, each piura consisting of ten,
" whieh were regularly employed or hired out in the transport
" of perchandise, home-made stuffs, sugar, and quicksilver to
Potggland other parts® He had travelled over a considerable
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‘portion of Peru, and had two or three times resided in Lima ;
and in his journeys he was always attended by asmall retinue
of Indians, and sometimes accompanied by a chaplain.

In about 1770 Tupac Amaru went to Lima to establish his
claim to the Marquisate of Oropesa, which had been granted
to his family by Philip II.  After some delay his claim was
acknowledged by the Royal Audience, and, in a judgment pro-
nounced by the Fiscal Don Serafin Leytan y Mola, he was
declared to be the heir to the marquisate, as fifth in lineal
descont from the Inca Tupac Amaru; but it would appear
that this judgment was withheld from official publication. It
was said that the fiscal paid the successful suitor so many
honours, and said so muny complimentary things concerning
his nobility and royal descent, that he grew proud;’ and it
certainly appears that ho adopted a style of living in his
mountain home at Tungasuca, after his return from Lima,
which he had not previously assumed.* It is remarkable that,
in 1618, the Viceroy Prince of Esquilache wrote a despatch
on the claims to jurisdiction of the members of the Inca
family, who were heirs to the marquisate of Oropesa. He
represented that very great inconvenience might arige from
any descendant of the Incas, particularly of the family of
Oropesa, 80 closely representing the direct line, holding any
jurisdiction in Peru.  The cstates of the marquisate were the

7 From a M8, ot Lima, headed “ En | The decision of the Royal Audience
el Cuzco, Dee. 8, 1780, of Lima dis&):ses of the statement of

-

Astete, aged 80, given to Gen. Miller | spent the feast-days ut her house. In

at Cuzeo in 1835. Astete’s father had
been an intimate friend of Tupac

1885 sho was & very old woman.
® This description of Tupae Amard

Amary, but afterwards served againat | is almost word for word as it was given

m.
4 Information from Dominga Bas-
tidas, a cousin of Tupsc Amaru's wife,
given to Gen. Miller at Cuzco in 1835.
She said that Micaela was always con-
sidered to have been very beautiful ;
and added, that the sons of Tupac
Amaru, when at college at Cuzeo,

to Gen. Miller by Don Pablo Astote,
who well remembered him.
S The inhabitants of Tungnsucs,
! about 500 in number, were as remark-
able for their agricultural industry 12
1858, when I saw them, as they for-
‘merly were as muleteers.

8 Inca Manco had two euns, Sayri
Tupac and Tupuc Amaru. ClaraBeu-
triz (iog'u.. daughter of Sayri Tupse,
married Don Martin Gureiade Loyola,
and had e daughtor, Lorenza, ercated
Murchioness of Oropesa and Countess
of Alcanises, with remainder to the
descendants of her great-uncle, Tupac
Amaru. 8he married Don Juan Hen-
riquez de Borja, but, in 1770, there
were 10 descendants of this warriage,
and the descondant of Tupac Amaru

was the lawful heir to the marquisate, ;

Baros Humboldt (Political Essay, i.
P 208), that “ the pretended Inea ‘was
u Mestizo, and his true father a monk.”
Humboldt was certainly miginformed,
us there is not a shadow of grounds
for the assertion. Tupac Amaru's
birth is never guestioned in any of the
documents in my possession, consisting
of his sentence of death, proclamations,
and letters from his enemies, in which
no opportunity is lost of blackening
his memory. . :
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richest and best in Peru, and situated near Cuzco, where the
memory of the Incas was most cherished. - Many descendants
of the Incas, he added, were then living, subject to no tribute
and no personal service, and very rich and powerful ; and he
recommended that all claimants to the marquisate should be
obliged to live in Spain, and that an equivalent should be
paid them for their estates! This advice was not adopted by
the Council of the Indies.

The young Inca at this time dropped his surname of Con-
dorcanqui, and assumed that of Tupac Amaru Inca. He
governed his villages of Tungasuca, Surinani, and Pampa-
marca exceedingly well, and was highly esteemec'l by the
corregidor of the province, Don Pedro Munioz de Arjona, an.d
his successors, who admired his punctual attention to his
duty, and therefore distinguished him above all the other
caciques. He habitually cultivated the acquaintance of _t.’he
Spanish curas and officials, and never let pass an opportunity
of representing to them, in impassioned language, the deplo-
rable condition of the Indians! He assisted the distreBSfﬂd,
paid tribute for the poor, and sustained whole families which
had been reduced to ruin? He cherished the traditions.of
his people, and such customs as were not inconsis.tent th-h.
his profession of Christianity ; and he especially dehghte(? in
the dramatic representations which recalled ‘th.e glorious
wemories of the past. One of his most intimate friends was
Dr. Antonio Valdez, Cura of Sicuani, a perfect master of the;
.Quichua language, and author of a play called * Ollantay,
founded on ancient tradition, which was frequently acted
before Tupac Amaru at Tungasuca.’ -

9 Despachos que el Ewmo. Sefor ! From the collection of Angelis..
Principe de Esquildche, Virey de los 2 Funes.
reynoap;el Peru, envio a su_Magestad. | 3 In my review of tho language and
No. 6, p. 344. Lima, April 16, 1618. | literature of the Incas in a former
—MS. in the National Library at Ma- | work (Cuzco and Lima, chap. vi.) I
drid; H, 53. gove some translated extracts from the
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The oppression of the Indians by means of the mitas and
repartos excited the indignation of the Inca Tupac Amaru ; but
he exerted himself for years, and exhausted every means of ob-

-taining redress, before he was finally driven to take up arms in
their defence. Moved by his earnest and incessant appeals,
and his piteous account of the sufferings of his people, the
Bishops of Cuzco and La Paz forwarded them to the king
through Don Ventura Santalices ; and Blas Tupac Amaru, the
Inca’s uncle, also undertook a voyage to Spain ; but death put
an end to the humane missions both of the Spaniard and the
Indian. Nevertheless, Tupac Amaru persevered in remitting
renewed petitions; while the corregidors not only eluded
compliance with the royal decrees, butalso increased the bur-
dens of the Indians. At length his patience came to an end,
and he resolved to make an appeal to arms, not to throw off
the yoke of Spain, but to obtain some guarantee for the due

ma of Ollantay, and au abstract of
?hr: plot. I then stated that it was an
gnoient play, which had been handed
down from the time of the Incas; but

1 have since discovered that Dr. Valdez-

was its suthor, although it contains
several ancicnt songs and speeches,
and though the plot is undoubtedly

.ancient. I was led into the error by

the opinion expressed by the Peruvian

-putiquary, Mariano Rivero,* o very

high™ authority, that the drama had
been handed down from the time of
the Inocas,

The original MS. is now in the pos-
sesgion of Don Narciso Cuentas, of
Tinta, the nephew and heir.of Dr.
Valdez; but there are numerous M
copies in Peru,and it has been printed
at the end of Dr. Von Tschudi's Kechua
Sprache.

There is o review of this Quichua
drama of Dr. Valdez, in the Museo
EBrudito (Nos. 5to 9), a periodical
published at Cuzeo in 1837, by the

. editor, Don José Palacios. He says

that the story respocting Ollaniay was
handed down by immemorial tradition,
but that the drama was written by Dr.
Va_.lde_z. The writer criticizes the plot,
objecting that the treason of Ollantay
18 rewarded, while the heroic conduct
of Rumi-fiaui remains unnoticed. Pa-
lacios had inquired of Don Juan
Hualpe, a noble Cacique of Belem in
Cuzco, and of the Caciques of San Se-
bastien and San Blas, who agreed in
their account of the tradition, which
was that the rebellion of Ollantay arose
from the abduction of an Aella or Vir-
gin of the Sun from her convent, but
they had not heard her name, nor who
sho was,

These particulars respecti the
origin of the drama of Ollanta;nlgay be
interesting to readers who have paid
any attention to the history of the
civilization of the Incas. Though not
so ancient as I once supposed, the
drama is still vgry curious, because it
contains songs and long passages of
undoubted antiquity.

* Antiquedades Peruanas, p. 116,
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observance of the laws, and their just administration. Hid
views were certainly confined to these ends when he first
drew his sword, although afterwards, when - his moderatd
demands were only answered by cruel taunts and brutal
menaces, he saw that independence or death were the only
alternatives.

The most merciless oppressor of the Indians of Peru was
Don Antonio Aliaga, Corregidor of Tinta, and therefore
Tupac Amaru’s immediate superior ; and the Inca determined
to commence his revolt by punishing this great culprit. The
Inca’s old tutor, Dr. Carlos Rodriguez, Cura of Yanaoca, in
celebration of his name-day, gave a dinner to the corregidor
of Tinta, and the Inca Tupac Amaru, on the 4th of November, )
1780. The Inca, on pretence that some person had arrived
at his houge from Cuzco, withdrew from the banquet early,
and placing himself in ambush on the road, with some
attendants, made the corregidor prisoner on his return, taking'
him to Tungasuca,' and placing him in close confinement.
Tupac then wrote a letter marked reservadissima, which he
obliged Aliaga to sign, ordering his cashier at T'inta to remit

the public money in the provincial treasury to the Inca, .

assigning as a reason that it was necessary to set out forth-,
with to the port of Aranta,’ threatened by a descent from’
" English cruisers. The Inca thus received 22,000 dollars,
some gold ingots, seventy-five muskets, baggage-horses, and
mules. Recruits were also ordered to be embodied, and sent
to Tungasuca. {

Having thus drawn together a considerable force, he sent!
for his old master, Dr. Antonio Lopez, the Cura of Pam-
pamarca,® and ordered him to make known to the corregidor‘;

¥

y
» » (s
1 Two and a half leagues from | cove of Aranta, 13 miles from the,
Tinta, and two miles from Yanaoca, valley of Quilea. Its capabilities as o'
® Near the port of Islay, and west- | port wore gzsrsonally exnmincd by the
ward of Cornejo point, the coast forme | President Castilla three yuars ago.
& shallow@bay, in which is the small % One mile from Tungasuca.
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that he must die, and to administer to him the consolations of -

religion. A scaffold was then erected in the plaza of Tunga-
suca, around which the retainers of the Inca were ranged in
three ranks, the first armed with muskets, the second with

-pikes, and the rear rank with treble-loaded slings. Aliaga

was then led out and publicly executed on November 10th.
Tupac Amaru at the same time addressed the astonished mul-
titude, in Quichua, as to his present conduct and ulterior
views. Mounted on a fiery charger, attired in the princely
costume of his ancestors, with a banner bearing the figure of
an Inca encircled by embroidered chaing of gold and silver,
and two armorial serpents,” he exhorted his followers to lend
an attentive ear to the legitimato descendant of their ancient
sovereigns, promising to abolish the mitas and repartos, and to
punish the extortionate corregidors.

The whole multitude, with one accord, vowed implicit
obedience to his orders, and he at once began to form the
Indians into companies, and to nominate officers. Next day
he marched to Quiquijena, in the valley of the Vilcamaynu,

the capital of the province of Quispicanchi, which he entered
at daybreak on the 12th, but the corregidor had fled. After

hearing mass Tupac returned towards Tungasuca, destroying
the obrage of Parapuquio on his way, where he found large
quantities of woollen clothes, which were distributed amongst
his followers. He also demolished the odrgje of Pumacancha,
where he found property valued at 200,000 dollars, consisting
of 18,000 yards of woollen cloths (bayeta), 60,000 of cotton
cloths (tocuyo), some fire-arms, and two Ppieces of artillery,
belonging to the Corregidor of Quispicanchi? These obrases

7 A coat of arms was granted to the | two serpents proper; oun a base gules,
fomily of the Inces by Charles V., at | a castle properl)-. Pe '
Valledolid, in 1544. Ticrce in foss. | These partitions, by tiemingl the
Ou & chief azyre, & Sun with glory | shield, are not used in English ho-
proper; on a fess vert an eagle dis- | raldry.
played sable, between o rainbow and 8 rQym'api, flint ; and ecancha, a place.

-
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were odious to the Indians, their owners having enforced the
mita far beyond the limits assigned by the law, and perpe-
trated great cruelties on the women and children of the
mitayos. The Inca had now mustered 6000 troops, 300
armed with muskets, and the rest with pikes, clubs, and
slings. Nearly the whole population of the provin.ce?s. of
Tinta, Quispicanchi, Cotabambas, Calca, and Chumbivilicas
rose in his favour, with the exception of a few whites.

The news of Tupac Amaru’s revolt was brought to (.}'uzco :
on the 12th, by Cabrera, the Corregidor of Quispicanchi, who ._
had so narrowly escaped capture. It created the g'reatest’;
alarm, as the city was only garrisoned by two l‘eglm‘”.‘tz"
The college of the expelled Jesuits was turned into 2 kind.

of citadel, into which private and public property was taken

for security ; tho white part of the populatiofl was e.nrolled;
requisitions for troops were seut to the nelg?rhbou.nng pro-
vinces ; and an express was despatched to Lima, imploring
speedy succour. ‘ . i
pNeZt day 450 men, under the command of Don Tiburciot
de Landa, Governor of Paurcartambo, marched out of Cuzeo,
accompanied by the Cacique of Oropess, Juan Sahuaraura,

with 700 Indians of his ayllu, or tribe, ILanda was ordered

to wait for reinforcements at a place called Huayra-pata ;|

but the Corregidor Don Fernando Cabrera, who accompanied. -

him, enraged at the loss of property which he had sustal.ne.d:
induced him to advance to the village of Sangararsa, within,
five leagues of Tinta, which he reached on the 17th. !:16
dawn on the following morning it began to snow, and, fiﬂ .
ing himself surrounded by a superior force of hostile Indians;.
Landa retreated into the church, Tupac Amaru then wro?e
to him; offering terms, which were refused; and h.e aga_.m‘
wrote to the cura, who was also in the church, urging him
to retire with the women and children. The Spanish troops,
however, prevented them from coming out, a scuffle ensued,:
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the stock of powder ignited, and the roof-and one of the
walls were blown ont. The Spaniards then made & dash
forward, and fought bravely until they were nearly all
killed.? Ounly twenty-cight wounded remained, who were
cured and set at liberty by order of the Inca. Landa,! his
lieutenant Escajadillo, Cabrera, and the Cacique Sahuaraura?
were amongst the slain.

The news of the disaster at Sangarara reached Cuzeo on

. the 19th, and produced indescribable confusion. The Cabildo

immediately began to collect arms, make powder, repair six
old field-pieces, and on the 20th Don Juan Nicolas de
Lobaton y -ZaYala, Marquis of Rocafuerte, arrived from
Urubamba with reinforcements. Every citizen came forward
to serve, and a corps of volunteers was formed under Don
Faustino Alvarez de Foronda, Count of Vallehermoso. The
Bishop ordered all the clergy to assemble, formed them into
four dompanies, and gave the command to the Dean, Dr.
Manuel de Mendieta. More troops soon came in from Calca,
under Don Pablo Astete, and from other parts, and by the
end of November there were 3000 men in arms at Cuzco.
Anzxious to pacify tho Indians, the Cabildo then issued a pro-
clamation abolishing the repartos, and the aleabala, or excise
on provisions, and declaring that the Indians -should never
—_—_——

9 The Spaniards declured that the alogical work in Paris, in 1850, in
Indinus set the church on fire, und | which he cluimed deseent from the
that all perished.—(Report of the Ca- | Tncas. I hear, however, that his gene-
bildo of Cugoo, MB.) "But tho above alogy is apoeryphal. In 1835 he wrote

account of the affuir was given by the
Inca himself to Don Miguel Andrade
of Azangaro, and ho denied positively
that the church was set on fire.—Sul-
levacion de Tupac Amaru. Angelis,

! Lenda, the Governor of Paucar-
tambo, had formerly led an explorinF
expedition into the moutafia, in search
of the great river of Madre de Dios or
Purus,— Cutco and Lima, P 263,

* This Cacique Sahuaraura was the
father of the late Dr. Justo Sahuaraura,
of Cuzco, who published a little geno-

to the editor of the Museo Erudito of
Cuzco, oﬂ”ering to write the traditions
of his family In that periedical, as an
Inca. A Dr. Gallego, of Cuzco, re-

licd that no Inca was ever called
Sahuamum, but that the Inca Rocca
once had a servant of that name, and
that he might possibly be descended
from him. This silenced Don Justo
for a long time, (Sahuay, a flame;
raurac, make. He hed to light the
Inca's fire).
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again be forced to work in the obrajes, if they remained faith-
ful. Defensive works were thrown up in the city and suburbs,
and religious processions paraded the streets.

At this moment Tupac Amarn might probably have entered
Cuzco without opposition; but unfortunately, relying on
the justice of his cause, he beguiled himself into the belief
that he could accomplish by argument and negotiation what
could only be obtained by the sword. e threw up embank-
ments and entrenched himself in an encampment near Tinta,
throwing out videttes to within thrce leagues of Cuzco; and
on the 27th he issued an edict from his head-quarters aft
Tungasuca, setting forth the causes of his revolt. In this
document here capitulated the grievances which his people
suffered, declared the tyranny of the Spanish officials to be
impious and cruel, and called upon the Indians to rally round
his standard. _

Early in Dceember 1780 Tupac Amaru crossed th? Vilea-
fiota Tange, by the pass of Santa LRosa, and, entermg the
Collao, advanced by Pucara to Lampa. At every village he
addressed the people from the church-steps, saying that he
came to abolish abuses and punish the corregidors; and t%“’:t
he was *the liberator of the kingdom, the restorer of privi-
leges, and the common father of those who groan underlthe
yoke of repartos.” Nothing was heard amongst the Indians
but acclamations for their Inca and Redeemer.? On the 13th
of December he entered the town of Azangaro, where he
destroyed the houses of the Cacique Chuquihuanca, who had
refused to join the insurrection. A private letter, datfad
January 1781,% says that he rode into Azangaro ona white
horse, with splendidly-embroidered trappings, and that two

fair men, like Englishmen, of commanding aspect, were on

his right and left. He was armed with & gun, sword, and

3 Letter from Dr. Moscoso, Bishop of Cuzeo, July 20, 1782.—Angelis.
4 In the collection of Angelis.
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. pistols, and was. dressed in ‘blue Velvet, richly embroidered

with -gold, with a three-cornered hat, and an wnew, iu -the
shape of a bishop’s rochet, over all, with a gold chain round
his neck, tp which a large golden sun was attached. Having
received repeated letters from his wife; reporting the threat-

. ening assembly of troops at Cuzco, he retraced his steps, by

Asillo and Oraurillo, to the valley of the Vilcamayu, obliging
the curas of the villages through which he passed to receive

- him in their churches under a canopy, and to chant the Te

#0On-the 28th the heights of Picchu, overhanging Cuzco on

- - the west, were covered with his army. His cousin Diego

Tupac Amaru was detached to the eastward with 6000 men,

detachment under Antonio Castelo, one of the Inca’s most

- trusted followe;s, marched along the direct road to Cuzco,
. but was defedted two leagues from the city at a place called

Saylla, and finally effected & junction with the main body on

. the heights of Picchu. . .

‘Before attempting to force-his way irito Cuzco, the Inca

" wadressed a letter to the cabildo, and another to the bighop,
" on the 3rd of January, 1781. To the cabildo he said that, as
" “the beir of the Incas, the ancient kings of the realm, he was
- stimulated to endeavour by all possible means to put an end
1o abuses, and to see men appointed to govern the Indians
. who would respect the laws of the- King of Spain. The
» punighment of the Corregidor of Tinta was, he declared, abso~
"lutely necessary as an example to others: and e announced
- 'the object of his rebellion to be the entire abolition "of ré-
" partos ; the appointment of an alealde magor, or judge of the . .
- Indian, nation, in every province; and the establishment of
an audiencia or court of appeal at Cuzco, within reach of the -
- Indians. “ This,” he concluded, is at present the extent of
my’ wishes, leaving to the King of Spain his former dominion,”

L

-

ta.gccupy the provinces of Calea and I'aucartambo. Another .
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To the bishop he said that he had come forward, on behalf of
the whole nation, to put an end to the robberies and*outrages

of the corregidbi-s; and he promised to respect the pﬁe@ts, .

all church property, and all women and inoffensive unarmed
people.’ S

But the garrison of Cuzco had, in the mean while, been
reinforced by Pumacagua, the Cacique of Chinchero, and by
200 mulatto soldiers from Lima under Don Gabriel de

Aviles, who arrived by forced marches on January 1st. The

cabildo, therefore, refused to entertain any proposals from the
Inca. The Spaniards came out to attack him under DonPallo
Astete, and the Caciques of Chinchero and Anta, Pums--

cagua and Rosas. There was a long skirmish in the bro]fpn
ground, which was brought to a conclusion by the 9".*’“'“‘3
snow; but on the 8th a sanguinary battle was fought in the

suburbs and on the heights, which lasted two days, and during -

which a Dominican friar, named Ramon de Salazar, qoncealed
behind a rock,. did effective service with his musket, and
contributed to throw the Indians into confusion- The Inca
finally retreated to Tinta, to .re-organize his forces. _

His cousin Diego Tupac Amaru was also unsuccessful t0
the eastward. His division was detached from the main army.

at Checacupe, where he crossed some mountainous country, a“d .
again descended into the valley of the Vilcamayu, following .

" the course of the river until he encountel'ﬂd.“hé’f_s"_’ee 1““‘1?%"
the command of the Marquis of Rocafuerte; consisting of, the
levies of Pumacagusa, Cacique of Chinchero, and those of ibe
Caciques of Maras and Huayllabamba. An engagement wak
place at Huaran, on the banks of the TiVer, near Calea, when

Diego was defeated, many of his Indians being drowned. in

the river; and he again suffered defeat at Yucay an December

23rd. The Indian chief then left the valley of the Vilcamayt, -

——————TTTTT
o Angelis and Gusman, MSS,
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crossed a range of mountains, and laid giege to the town of
Paucarfambo, on the banks of the rapid river of the same
name, while his videttes hovered over the heights above the
Vileamayu valley, threatening the towns of Calca, Pissac, and
Taray. . Don José Antonio Vivar was sent to occupy the
bridge at Urubamba, and watch the movements of the
Indians, Paucartambo, and a strong fort built on a rocky
height on the opposite side of the river, wege desperately
defended by the Spaniards under Don Lorenzo Lechuga, aho
had fertified and garrisoried the place. Astete was sent
across the bridge at Urubamba, with 400 men, to relieve it;
they had several encounters with the Indians on the march,
and on reaching the hesieged town they found that Lechuga
had expended all his ammunition ; but the besieging force,
under Diego Tupac Amaru, fell back towards Tinta, on the
approach of Astete, on the 18th of January, 1781. Having

- re-organized his army at Tinta, the Inca, accompanied by his

cousin Diego, made another attack upon Paucartambo on the
11th of February; but, after several fruitless assaults, the
Indian atmy finally retreated to Tinta on the 14th.®

Tupac Amaru had now assgmbled a force of 60,000 men
in and around Tinta; but they were wholly undisciplined,
and only a few hundreds were axmed with muskets. All the

* caciques in Peru, with the exception of sixteen,” had, however,
declared in favour of the Inca; and the whole Indian and

"¢ Historia de lo acaecido en el Real | Chuquihuanca of Azangaro.

" Asunto de Paucartambo, en la rebelion | Game of Paruro.

sucitada por Jose¢ Gabriel Tupuc Ama- | Espinosa of Catoca.
ru. A manuseript account of the siege | Carlos Viga of Achalls.

- of Peaucartambo, by Fray Reymundo ; Chuquicsilata of Saman.

Gonzalez, Religioso Mercedario, writ- |- Huambo Tupa of Yauri.
ten in 1782. The original is still at | Callu of Sicuani. -
Paucartambo, where I saw it, and there | ‘Aronis of Checacupe.

are two or three copies at Cuzeo. Cotacellapa of Caravaya.
7 gmely = Sahuaraura of Oropess.. o
umacagua of Chinchero. Chogquechus of em, in .
Rosas of Anta. Bugginna Uffucana of 8% Anna, in
Sucacahus of Umachiri. Cuzco.—Letter from Dr. Moscoso,
Bishop of Cuseo.

Husardnda of Santa Roea.

L 2
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mestizo population, except the ayllus or tribes of the sixteen
* Hispanicized caciques, longed earnestly for the succes of this
truly national insurrection. After the retreat from Paucar-
tambo in February, the Inca occupied himself in strengthening
his position round Tinta, and in visiting the distant provinces
of Chuquibamba and Cotabambas, while one Isidro Mamani,
an Indian of ferocious character, born at Pomata, on the
banks of lake Titicaca, Pedro Vargas, and Andres Ingaricona,
held the open country in the Collao. L

The whole of the interior of Central and Upper Peru was
in revolt, and the viceroys of Pern and Buenos Ayres, Don
Augustin de Jauregui and Don Juan José de Vertiz, were
thoroughly alarmed. The foymer despatched Don José Azitonio
Areche, as “visitador,” with extraordinary judicial powers,
and a force commanded by Don José del Vale as Mariscal
del Campo, to Cuzco; while the latter named Don Ignacio
Flores, then Governor of Moxos, as commandante-general, to
put down the rebellion in Upper Peru.

Areche, accompanied by General José del Valle, and Don
Benito de la Matta Linares, a judge of the Royal Audience
at Lima, arrived at Cuzco on February 23rd, 1781, where an
army of 15,000 men was collected, consisting of the tribes of

. the recreant caciques, negtoes and mulattos from the coast,

and a small force of Spaniards. -

Early in March General del Valle prepared to commence
the campaign. But, before his army marched out of Cuzco,
the visitador. Areche received a letter from Tupac Amary, in

which he represented the earnest endeavours he.had made -

to obtain justice for his people; the habitual violation of
the law by the Spanish officials; the cruel and intolerable
" oppression caused by the repartimentos and the mita ; and the
abeolute necessity of some reform in the administration. .He
concluded by proposing a negotiation by which these ends
might be attained without bloodshed. This despatch is very
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ably written, and is a monument of the noble and enlightened

views ‘of this great but most unfortunate patriot.' The
answer of the visitador Areche was a brutal menace, better
suited to a follower of Zengis Khan than to a Christian
judge. ‘He refused: all negotiation, vowed the most horrible
‘veng‘eénce, and concluded by saying that, if the Inca sur-
rendered at once, the cruelty of the mode of- his execution
would be lessened. The Spanish General del Valle protested
against the brutality of this reply.’ '

.Tupac Amaru now prepared to resist to the ntmost, as it
became evident to him that complete independence or death
were the only two alternatives which were left by the bar-
barous policy of the bloodthirsty visitador; -but his edicts

- were stil marked by humanity and good sense. It does not

appear that he ever actually proclaimed himself a soveréign
independent of Spain; yet the draft of an edict was found
amongst his papers, in which he styles himsclf “ Don José I,
by tlie grace of God, Inca, King of Peru, Quito, Chile, Buenos
Ayres, and the continents of the South Sea, Lord of the River
of the Amazons, with dominion over the Grand Paytiti.” The

~document is headed by a portrait of Tupac Amaru, crowned,
with Spanish trophies at his feet. It states that the King of

_ 8 The way in which this valuable
despatch of the Inca Tupac Amarn
‘became public is very curicus. In 1806

- Pr. Tadeo Garate, of Lar Paz, Secretary

0 Bishop Las Heros (afterwards Arch-
‘pishop of Lims), was ordered by the

Viceroy Marquis of Aviles to publish a
‘history of the Rebellion of Tupac Ama-
..y in 1780-1; and, fo guard against
-the possibility of authentic counter-
- ~ytatements, this despatch was taken
- from the archives of Cuzco, and sent

to La Paz in charge of an Indian stu-
dent named Pasoscanki, who perused
4% on. the road, and was o struck with

. thé maguanimity and heroism of his
..oative prince, that hé did not deliver
_‘the papers. He afterwards emigrated

to Bucnos Ayres, and, in 1812, went
to England, and commissioned Mr.
Wood, of oppin’s-court, Fleet-street,
to print Tupac Amaru’s despateh ; buf,
for want of funds, this was not done,
und, Pasoscanki returning to Buenos
Ajyres, the publication was abandoned.
In 1828 the same printer was emtployed
to print the Spanish edition of Gen.
Miller's Memairs, and at that time the
despatch was found amongst some old
papers in Mr, Wood's office. It was
finally published in an appendix to

the Spanish edition of Gen. Miller's

Memairs.
® Report of Gen. del Valle, Sept.
30, 1781, MS. Letter of Areche, MS,,

in the library at Lima. .
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Castille had usurped the crown and dominions of Peru, im-
posing innumerable taxes, tributes, duties, excises, monopolies,
tithes, fifths ; appointing officers who sold justice, and treating
the people like beasts of burden. For these causes, and by
reason of the cries which have risen up to Heaven, in the
name of Almighty God, it is ordered that no man shall-
henceforward pay money to any Spanish officer, excepting
the tithes to priests; but that tribute shall be paid to the
Inca, and an oath of allegiance to him be taken in every
town and village. The document is without date.'

On March 12th, 1781, the army under General del Valle -

- marched out of Cuzco. A detachment of 2000 men was
sent'against the insurgents, commanded by the Caciques
Parvina and Bermudez,? in the province of Cotabambas, who
were both killed in-a desperate action. Tupac Amaru use&
to call these brave chiefs his right and left grms. Mean-
while the main-bodir of the royalist army advanced slr‘)wly
along the mountains to the westward of the valley of the

_ Vileamayu, suffering much from the snow-storms, the mef -

of food and fuel, and the shameful neglect of all commisdary.
; Tnoa sent'd

riat arrangements by Areche. On the 18th the inc
message ‘to the Spanish General, saying that the Fm?rbwl
being the festival of San José, would be an appropriate d“?
for settling their differences; and that he should prepare his

troops for a movement of which, in compliment to the namey.

day of both himself and Del Valle, he deemed it coprteods'
to apprise Ris adversary. In consequence of this message

the Spaniard kept his men under arms all night, but 10

attack took place, and in the morning the Inca’s army m

t This draft of an edict is amongst |, ? Tomas Parvina de Coln}luemam&
thé papers in Angelis. It is possible, | “ Justicia Mayor,” and .Felipe- Ber-
however, that it muy have been forged | mudes, & Spaniard, belonged to_the
by the Bpaniards, in order to produce | “ Junta Privada,” or- Privy Council, of
written evidence of the intentions of | the Inca. Beriudez had acted as the
Tupac Amaru. Inca’s gee . .
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found to be gone. Tupac had intended a stratagem, and
had retired into an unfrequented ravine: on the 21st a_
snow-storm favoured his design, and his plan would have
succeeded, had not a traitor, named Zunuario de Castro,
given Valle notice of his movements, The Spaniards
changed their position, and the Inca passed the night in
vainly searching for it.
~ General del Valle was upwards of seventy yearé of age,
and, unable longer to endure the excessive cold of the |
mountains, he descended into tho valley of the Vilcamayu, |
and cl?ptured Quiquijana, hanging the Cacique Luis Poma
Inca, who defended it. On the 6th of April the Spanish
my advanced up the valley, meeting with considerable’
opposition, and reached Checacupe early in the day. Near
his ‘village the Inca had taken up a position, defended by
diteh and parapet stretching across the valley, and manned
y 20,_000 men, but he had neglected to provide any defence
or his flanks, A Spanish division stole unperceived * to
the back of the position, while the main body assaulted it
in front; and after an heroic defence the Indians, attacked
oth in froft and rear, fell back to another entrenched
sosition at Combapata, & league from Tinta, where the
illage was surrounded by a mud wall, covered at the top
ith thorny bushes. Thoe Spaniards, following up their
uccess, played upon the village with their ﬁeid—pieces for
everal bours, then carried the position at the point -of the
yonet, and made a bloody entry into Tinta, B »
Tupac Amary, with his wife and three sons, fled to Lanqui,
‘village about, twenty miles to the westward, on the shores
of a 'Wﬂd Alpine lake. Here he intended to have rallied
is disordered troops, but he was betrayed by one of* his
pwn officers, named Ventura Landaeta, who, assisted by the
cura- of the place, basely delivered the illustrious Inca and

¥ a .
his family into the hands of the Spaniards. On the same




-

152 - PRISONERS TAKEN WITH AMARU. Caar. IX.

[ 4

day General del Valle hung. sixt§-seven Indian prisoﬁem"‘ ’
at Tinta, whose heads he stuck on poles by the road-side.’

Diego Tupac Amaru, his nephew Andres Mendagure, and
Mariano, the second son of the Inca, fortunately escaped.

On the 8th of April Francisco, the aged uncle of-the Inca,*
was also seized, and the prisoners were marched bareheaded

into Cuzeo, the visitador Areche coming out as far as Urcos
to meet them. They were all separated from each other,.

;and told that they would not meet again until the day of
execution.

The chief prisoners were the Inca Tupac Amaru, his wife|
his two sons Hipolito and Fernando, his uncle Francisc
his brother-in-law Antonio Bastidas, his maternal cousi
Patricio Noguera, his cousin Cecilia Tupac Amaru with he
husband Pedro Mendagure, a number of captains in- the
Inca’s army and other officials, and Aliaga’s executioneJ
named Antonio Oblitas? a negro slave.

It is necessary to record the diabolical cruelties of the
visitador Areche, and his assistant Matta Linares, in order
to complete the narrative of the ill-fated Inca’s life, and
to show into whose hands the fate of the Penrvmgg\dmnq'
was placed by the Spanish viceroy, and -of what devilis
atrocities they were capable. On the 15th of May.', 1781
the visitador Areche pronounced & lengthy §ent¢-3nce, In whic
he declared that it was necessary to hasten 1ts executio
in order to convince the Indians that it was not impossibl
to put & man of such elevated rank to death, merely beca |
he was the heir of the Incas of Pern. He then accused tb
Inca of rebellion, of destroying the obrajeg, of abolishin
the mita, and of causing pictures to e painted of himse

s
3 There is said to bo a picture in | Incas embroidered in gold at the <o
the church at Tinta representing this ‘ ners. oo
SSERCTE, i ® A list of the prisoners js g1vé
¢ He is aaid to have been dressed | amongst the Angelis papers.
in Inoarial robes, with the arms of the : . :
.
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“@ressed in the imperial insignia of the uncu or mantie, and
mascapaicha or head-dress; and others representing the tri-
umph of his arms at Sangarara. He condemned his vietim
10 behold the execution of his wife, his son, his uncle, his
brether-in-law Antonio Bastidas, and of his captains ; to have
his tongue cut out, and afterwards to have his limbs secured
“p ik zirths of four horses dragging different ways, and thus
13’00‘ 4~ torn in pieces. His body to be burnt on the heights
of Picchu, his head-to be stuck on a pole at Tinta, one ar
at Tungasuca, the other in Caravaya, a leg in Chumbivilicas,
and another in Lampa. His houses to be demolished, their
'sites strewn with salt, all his goods to be confiscated, all his
tr,elation‘s declared infamous, all documents relating to his
"descent to be burnt by the hangman, all dresses used by the
Incas or caciques to be prohibited, all pictures of the Incas
to be seized and burnt, the representation of Quichua dramas
to be forbidden, all the musical instruments of the Indians
to be destroyed, all signs of mourning for the Incas to be
i ?”’all Indians to. give up their national costumes,
il dress henceforth in the Spanish fashion, and the use of -
the Quichua language to be prohibited, , -
| In the annals of barbarism there is p;obably not to be
found a document equalling this in savage wickedness and
imbacile absurdity : and this was written by a Spenish judge
only eighty years ago.” .
&" Thle hideous cruelty was literally carried into effect, in
all its tevolting details. Og Friday. the 18th of May, 1781,
after the great square had been surrounded by Spanish and
hegro troops, ten persons came forth from the church of the
Jesuits. One of these was the Inca Tupac Amaru, who had,
in the early morning, been visited in ‘prison by Areche, and

B3 It is 'printed in the appendix to the Spanish cdition of- Gen. Milleys .
Memorse, vol. i. '
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urged to betray all the accomplices in his rebellion.” “You
and 1, he replied, “are the enly conspirators: you for
having oppressed the country with exactions which were
unendurable, and I for having wished to frec the people
from such tyranny.”® The Inca’s companions in misfortune
were his wife Micaela, his sons Hipolito and Fernando, hig
brother-in-law Antonio Bastidas, his uncle Francisco Tl'Qac
Amaru, Tomasa Condemaita the Cacica of Acos, José Vel’(dbj(
¢nd Andres Castelo, captains in ‘the Inea’s army, and the
executioner Oblitas.

Verdejo, Castelo, Oblitas, and Bastidas were hung at once.
The rest were heavily chained, tied up in the bags which are
used for carrying the maté or Paraguay tea, and dmg:ged
backwards into the centre of the squarc by horses. 1*'1‘?1101500
and Hipolito Tupac Amaru, the onc an old man verging on
fourscore years, the other a youth of twenty, then bad their
tongues cut out, and, with Tomasa Condemaita, were garrotted
by an iron screw, the first that had been seen in Cuzco.
Micaela, the wife of the Inca, was then placed on the same
scaffold, her tongue was cut out, and the screw was placed
round her neck in presence of her husband ; but she suffered
cruelly, because her neck was so small that the screw failed
to strangle her. The executioners then placed a lasso round
her neck, and pulled different ways, at the same time kick-
ing her in the stomach and bosom tntil they succeoded in
killing her. The Inca was then taken into the centre o
the square, his chains were taken off, and his tongue was cu
out. e was then thrown on the ground; lassos, secured
the girths of four horses, were fastened to his wrists an
ankles, and the horses were made to drag different ways, “¢
spectacle never before seen at Cuzco.” As the unfortunatq

7 Of\e account says that he was tor- | Guzman MSS.

tured until one arm wos dislocated, by s Letter from (en. doel Vallo, Sopt.

the garruche, by order of Mutta Linares. ) 80, 1781
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Inca’s body was thus raised into the air, his youngest son
Fernando, a child of ten years, who had been forced to
witness this horrible massacre of his relations, uttered a heart-
rending shrick, the knell of which continued to ring in the
ears of those who heard it to their dying day.® The forses
did not pull at the same time, and the body remained
suspended like a spider for many minutes, until at last the
brutal miscreant Areche, who was looking on from a window
in the College of the Jesuits, caused the lead to Le cut off!
The child Fernando was then passed under the scaffold, and
sentenced to be banished for life to one of the penal settle-
meuts in Africa.

Many of the Spanish citizens were present, but not an
Indian was t0 be seen.  They afterwards declared that, while
the horses were torturing the Inca, a great wind arose, with
torrents of rain, a:nd that even the clements felt the death of
the Inca, whom the inhuman and impious Spaniards were
itorturing with such cruelty.?

’ The heads, bodies, and. limbs of the vietims were sent to
the different towns of Peru, and to the villages round Cuzeo,®
in order to strike terror into the hearts of the Indians ; but
his proceeding of course had the oppusite effect, and goaded
hem to fury. DBy the hunane exertions of the Inca the war
ad hitherto been carried on without unnecessary bloodshed,
and be bad always protected unarmed persons and wowmen ;
but, after the perpetration of these barbaritics in Cuzco, it
became a war of extermination, and during the following year
not less than 80,000 people fell victims to the vengeance of
the Indian and Spanish troops.

-

" 9 One of these was Dr. Don Toribio
Carrasco, afterwards Cura of Belem in
Cuzeo, who, in 1835, mentioned tho
circumstance, and the improssion it
had made, to Gen. Miller. )

‘I These executions, in all their re-
volting details, were certified by Junn

Bautists Gamarra, public notary to the
Cabildo of Cuzeo, in a document dated
20, 1781.
ngﬂeport of the Cubildo of Cuzco.
3 The edict, fixing the Qestinations
of the diffcrent parts of each victim, is
printed amongst the papers in Angelis.



156 CHARACTER OF AMARU. Cmap, IX.

In the revolting cruelty of Areche may he traced the abject
terror of a dastardly and craven mind ; and to this cowardice
may also be imputed the concessions which were afterwards
wrang from him.* Tupac Amaru did not die in vain; for,
after the suppression of his revolt, the repartos were abolished,
and the mitas were much modified.

Thus fell the last of the Incas. He was a man of w}.10m
his nation might well be proud, and will bear comparison
with the greatest monarchs of his race. Having enjoyed. the
best education which Spanish policy at that time permﬂtte(&1
to the people of the colonies, he brought a cultivated mind, ¢
clear understanding, untiring industry, and devoted zeal fo
the welfare of his countrymen to his important duties as
wealthy and influential cacique. When he afterwards under-‘
took the office of defender of the oppressed Indians .he
displayed an amount of patient perseverance, combined vtllthi
great ability in the advocacy of their cause, which excited
the admiration of the Bishop of Cuzco and others of the
more enlightened Spaniards.  Finally, after he had unwill
ingly become convinced that all remonstrance was useless
he, in his appeal to arms, combined promptitude of actio
with great moderation in his demands; his edicts were r
markable for their good sense and humanity; and had hi
efforts been met by the Spaniards in a corresponding spiri
the viceroy of the King of Castille might at length hav
succeeded in enforcing the practical observance of the hume=
laws of his master. ' ‘

But this was not to be. Instead of a calm and enlighteneﬂ

* The Pizarros and their companions | day after the execution he went to t]
were angels of mercy when compared | cathedral, and, having confessed ax
with such vile wretches as Areche and | partaken of the sacrament, he paid fi
Matta Linares; yet we are told by one | several masses for the souls of the cul-
of his flattgrers that “ the tender heart | prits, and heard them all on his knees
of the visitador was filled with picty | thus edifying the whole city.” Hypo
and hnmanity, and that early on the | eritieal hysena l—Guzman MSS.
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statesman, and Spain had many such, the viceroy placed full
powers in the hands of a wretch whose conduct was a mixture
of cowardice, atrocious cruelty, and incapacity. Fortune
decided in favour of the Spaniards, and the Incasfell into the
power of a man whose vile nature was excited to -acts of
unequalled barbarity by the terror which his position and his
incompetence had caused him. I have felt obliged to relate
the shocking circumstances of the death of Tupac Amaru in
justice to the Indians; for who can be surprised if afterwards
they frequently refused to give quarter to any of the hated race
of Chapetones, us they called the Spaniards? and no atrocity
was ever perpctrated by them which can be compared to
the execution of the Inca and his family, committed by the
deliberate sentence of a Spanish judge

5 Wi Seiior Zea, of Bogota, was  being w Colombiun, knew little or no-
in Paris, Kotzebue undertook a jowrney ‘ thing about it.
on purpose to obtain information frum | Kotzebue, however, continued his
him respecting Tupac Amarn, having | inquiries respecting Peru, which re-
conceived the idea of writing o tragedy { sulted in his play The Virgins of the
founded on his rebellion.  But Zen, | Sun, and hence Sheridun's Pizarro.
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CHAPTER X.

DIEGO TUPAC AMARU — FATE OF THE INCA'S FAMILY —
INSURRECTION OF PUMACAGUA.

WuiLE the events oceurred in the valley of Vileamayu which
-ended in the capture of the Inca Tupac Amara and his family,
the whole of the Collao was in a state of insurrection, and all
Spaniards had to escape for their lives to Pano, La Paz, or
Arequipa.

Don Joaquim Antonio de Orellana,! Governor of I'uno,
made a most gallant defence of that town, with a force
consisting of 180 musketeers, 647 pikemen, 44 mgi]lery-
men with 4 guns, and 254 cavalry. Ile retreated behind
his entrenchments when the Inca advanced as far as Lampa,
in December 1780; Lut in February 1781, in spite of thg
heavy rains, he marched to Lampa, where ho flogged an In:
dian until he confessed that his rebel counirymen were on an
adjacent mountain called Catacora. Orellana found the rebel
ary drawn up in an almost inaccessible position, with colours
flying ; and, while seeking for a place where his troops might
ascend, they suffered from a storm of hail and snow. The
Spaniards were divided into two assaulting parties, but the
showers of stones which the Indians hurled from their slings
obliged them to retreat, and Orcllana himself was wounded in
the jaw,

He found it prudent to fall back towards Puno, and, on

! Orcllana was a native of Cuenca, and descended from tho great navigator
of the Amazons.
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the 16th, encamped on the banks of the river of Juliacn, near
a place called Mananchili. The Indian army followed the
Spaniards and offered them battle—the chiefs sending a
message to Orellana to tell him that they acknowledged no
king but their Inca Tupac Amaru. They formed their forces
in a semicircle—the right being led by the Cacique Andres
Ingaricona, the left by Mamani, and the centre by a chief of
Caravaya named Alejandro Calisaya. The battle began at
four r.., and, after a sharp fight, Mamani’s division fled to
the adjacent heights, and Ingaricona was also routed. The
Indians left 370 killed on the field ; among whom there werc
many women who came to fight Ly the sides of their husbands
and brothoers, armed with bones sharpened at one end.  Not-
withstanding this success, Orellana made a fapi(l retreat to
his entrenched position at Puno, collected provisions, and sent
messengers to Arequipa for reinforcements.? S

On the 18th of March the Indian army came in sight,
extending for three miles along the heights round Puno,
with colours flying and a great noise of drums and clarions,
entirely surrounding the town, except on the §ide of the lake.
It was commanded by the Caciques Andres Ingaricona and
Pedro Vargas. The dismal news of the capture of Tupac
Amara reached the besieging Indians on April 12th, when
they retreated, followed by a Spanish force under Nicolas de
Mendiosala of Chucnito.  He overtook them posted on a hill
called Condoreuyo, to the left of the road to Cuzeo, when
a furious struggle commenced ; but the Indians fought most
gallantly, and defeated Mendiosala, who retreated in disorder.
This success encouraged the rebels as much as it disheart-
ened the Spaniards, and Chucuito and the other towns on the
L

2 Relacion del Gobernadar de Puno, | mandante General Ton_Jos¢ A4ntonio
de sus expedicianes, sitios, defensa, y | del Valle: corre desde 16 Noviembre
varios acaecimientos, hasta que despoblo | 1780, hasta 17 de Julio 1781,
la vlla de orden del Inspector y Com-
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western bauks of the lake of Titicaca fell into their hands.
They committed indiscriminate slaughter in revenge for the
cruel death of the Inca, and only a few Spaniards escaped.
to Puno. The governor Orellana sent balsas to rescue some
fugitives who were concealed in the rushes on -the shores of
the lake, he himself being confined to his house® by a wound
in his foot. Meanwhile the Indians of Azangaro, by capturing
the town and peninsula of Capachica, conipleted the conquest
of the province of Chucuito, and the rebel chiefs prepared
for a second siege of Puno. ' _ .
Diego Cristoyal Tupac Amaru the Inca’s cousin, with his
nephew Andres Mendagure, Mariano the young son of the
Inca, and Miguel Bastidas a nephew of ‘the Inca’s wife,
escaped when the rest of their family were betrayed and cap-
tured at Lanqui. They now joined the rebel army in the
€ollao, Diego took the command, and on the 9th of May he
invested Puno on all sides, and commenced the second siege.
The Indiaus were formed in a semicirele on the sides ‘?f
the surrounding hills; while Orellana had deepened his
entrenchments, and occupied a very strong position on the
Huassa-pata hill, above Puna: he also built two forts, one

called Santa Barbara, where the triumphal arch now is, and -

the other called Horca-pata, on the descent from the heights
of Cacharani. . The corners of the plaza and of the streets

were barricaded. On the 10th there were skirmishes all day, .

and on the 11th the Indians carried the forts of Santa Bar-
bara and Horca-pata by assault, and penetrated into the
streets, but failed in their attack on the rocky height of the
Huasea pata.t On the 12th the besiegers suddenly retreated,
at the approach of the army advancing from Cuzco. .

General del Valle, after defeating the Indians at Combu-

_ ® During my stay st Puno I lived | now the property of Don Manuel
in the house which was occupied | Costas. .
by Orcllana during the siege. It -is 4 Information from Gen. San Ronu.
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pata, continued his march up the valley of the Vileamayu,
crossed the pass-of Ayaviri, and, entering the Collao, advanced
towards Puno, .where he arrived in the middle of May.
But the Indians of his army were disgusted at the excessive
rigour with which the rebels were treated; they deserted in
great numbers’ and assisted the troops of Diego Tupac
Amaru in harassing the Spaniards, and cutting of all supplies.
The army of del Valle had been shamefully neglected by the
visitador Areche, who was too busy in torturing his prisoners
to attend to the commissariat. The troops were wretchedly
clad, unpaid, without medical stores, or biseuit, or fresh meat.
Under these circumstances the General reluctantly deter-
mined to retreat to Cuzco, taking with him the garrison and
inhabitants of Puno, which place was evacuated by Orellana
on the 26th of May. The army which had left Cuzco in
March 15,000 strong was now reduced, by desertions and
sickness, to 1443 men, with which force General del Valle
commenced the retreat, closely followed and constantly
harassed by the Indians. He reached Cuzeo on the 4th of
July, when a paper war ensued between him and Areche, the
latter blaming him for evacuating Puno, while the General

. retorted that Areche had shamefully neglected the wants of

his army, and failed to make any attempt to subdue_the
country round Cuzceob : .
The Viceroy seems to have taken the part of the General

_in this controversy; and the foul vulture Areche, with his

companion Matta Linaves, was recalled. He reached Lima
on August 23rd, 1781, and embarked for Spain with the poor
little Fernando, son of Tupac Amaru, who was sentenced to
imprisonment for life, ‘

3 One thousand nine hundred and queja amargaments contra el visitador
Aty men deserted in six days.—Letter | Areche. Cuzco, Beptre. 1781.—Guaman

from del Valle MSS,

o Manifesto del Gen. del Valle. Se| -
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The Indians still remained in arms round Cuzco, especially
in the heights above Urubamba and Calca, and at Lauramarca
and Ocungate. Those near Calca fortified themselves in &
place called Chayfia-ccasa, against whom the General sent &
force of 400 men under Don José de Barela, and the India'lls
were defeated with great slaughter; while Don Joaqum
Balcarcel kept the insurgents in check, who continued to
threaten Paucartambo.

After the retreat of General del Valle from Puno, Diego
Tupac Amaru established his head-quarters at the tow1'1 of
Azangaro, while Andres Mendagure and Miguel B-a:s;txdas
overran the provinces on the eastern shore of lake C.Eltlcaca,
cdptured the towi; of Sorata, and placed themselves 1n com-
munication with the insurgent forces in Upper Peru. It.ls
said that fifteen mule-loads of treasure, consisting of spoils
from the provinces of Omasuyos and Larecaja, were brought
into Azangaro at-this time and buried. Diego Tupfzc An’fa!‘u
occupied a house near the plaza, where he gave audience In &
long sala; and he went from this house to the church every
night, wrapped in a large cloak. This story made pffople
believe that he was concealing treasure, and many a fruitless
gearch has since been made for it.’ o :

The hopes of the Indians were now beginning to wane-
Diego, though a man of considerable talent, was not possessed
of the same influence over the peqple as his unfortuna,@e
eoﬁsin; and the Spanish officials were rapidly receiving rein-
forcements from Buenos Ayres, while the slaughter of the
Indians had been prodigious. In August, 1781, Diego is.sued
a decres, ordering that all women, children, and priests,
should be respected during.the war;® and on the 18th of

October he promulgated a manifesto setting forth the nume-

rous violations of law habitnally committed by the corregidors,

? Taformation from Don Tuis Quinones of Azangaro. | J Angelis.
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the exactions of the curas, and the extortionate duties im- -
posed by the aduaneros® This is a very able and -telling
document, and, together with the more detailed writings of
the unfortunate Inca, forms a most complete vindication of

* this memorable insurrection.! :

On September 12th, 1781, the viceroy of Peru, Don
Augustin de Jauregui, had issued a proclamation offering
pardon, on submission, to Diego Tupac Amaru and all his
followers.” It would swell this short narrative to an nndué
length if I attempted to give any account of the events in
Upper Peru during this period ;* but the final suppression
of the. revolt in that part of the country by the Spanish

" commanders Flores, Reseguin, and Segurola, induced Diego

Tupac Amara'to accept the Viceroy’s offer of pardon, give
up the cause, and place himself in the power of a faithless
enemy. Dr. Antonio Valdez, cura ‘of Sicuani, the fiiend of
the Inca, and author of the Quichua play of ¢ Ollantay,” was
sent to Azangaro by the Spanish authorities to persnade
Diego to adopt this course. They held their conferences on
the subject while walking up and down on the banks of the
river ; and there is a tradition that Pedro Vilca Apasa, one of
Diego’s bravest officers, overheard one of these conversations,
and remonstrated violently against the madness of trusting to
the word of a Spaniard.. DBut the advice of Valdez prevailed,
Diego sent young Miguel Bastidas to open a negotiation with
the Spanish Colonel Reseguin in November; and on De-
cember 11th he gave himself up to Don Ramon de Arias,
commandant of the column of Arequipa. At the same time
Mariano Tupac Amaru, the son of the Inca, Andres Menda-
gure, and Miguel Bastidas, surrendered to Don Sebastian de
Segurola at La Paz. DBastidas was sent to Buenos Ayres.

? Qustom-house officers. ® By far the best account of the
o Informe por Don Diego Tupac | rebellion of the Cataris in Upper Pery,

Amaru, Azangaro, Oct. 18, 1781, and of the two sicges of La Paz, is to he
* Angelin. found in the work of Dean Funes.

- M 2
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Diego Tupac Amaru received his pardon at Sicuani, from .

General del Valle in the name of the viceroy, on January 26th,
1782; and on the same day the Bishop of Cuzco* solemnly
absolved him in the church. But Vilea Apasa, Alejandro
Calisaya, and other chiefs of Diego’s army, refused to submit,’
and continued in arms in the provinces of Caravaya and
Azangaro, General del Valle marched against them in
_ March 1782, and took most of them prisoners. -Vilea Apasa
was captured in his native village of Tapa-tapa, eighteen
miles east of Azangaro, where his descendants still live. He
. was torn to pieces by horses in the plaza of AzgngsirO_, and
his limbs were stuck on poles by the road-side.” - An old lady:
told me that she could remember seeing one of his arms on’
a pole near her father’s house. Calisaya, and many others,
were hung. The Spanish General had, the cruelty to force
Diego Tupac Amaru to accompany him, and to witness the
execution of his old friends. Del Valle then marched over,
the cordilleras of Lauramarca and Ausangate, where thei
Indians had been in rebellion, taking Diego with- him inva.i‘
sort of triumph, and Teturned to -Cuzco in August. The old‘
general was taken ill soon afterwards, and died at Cuzco on.?
the 4th of September, leaving the command of the troops to;
Don Gabriel de Aviles. ' :
[ S

. : it i tted that h "go-
4 The Bishop of Cuzeo, Dr. Don it 18 to be regre A e Wag 80
Juan Manuel Nfoscoeo y Peralta, after- | anxious to defend himself against
wards had twenty-two nccusations or them. At the end of his book there are

charges brought against him connected
with this rebellion, which he answered
in detailin a work published at Madrid.
One is that he excommunicated o priest
for betraying the secrets of the Indians
told under the seal of confession ; ano-
ther that he tried to save the lives of
_ several Indian rebels; another that he
- asked for a general pardon after the
death of the Inea ;-another that he per-
roitted Mariano Tupac Amaru to cele-
brate the funeml of his father, &e. If
these accusations were true, they all
redoynd to the hishop’s honour; and

some letters to him from Diego Tupac

Amaru. “ Inocencia justificada condre <

los artificios de la calumnia, Papel
que escribio en defensa de su honow y

distinguidos servicios hechos con motivo -

de la rebelion del Reyno del Per
Jos¢ Gabriel Tupac Amaru: el '?lfu(:

trissimo Seiior Don Juan Manuel

Moscoso y Peralta, Obispo del Cuzco.”
(Fol.-Madrid). ° . '

8 Oficio del Inspector Don-Jos¢ del
Yalle, al Virey de %
viri, July 14, 1782.

uenos Ayres. Aye-
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1 Diego Tupac Amaru was permitted to retire toTungasuca ;
and young Mariano Tupac Amary, with his cousin Andres
Mendegure, lived at Sicuani. But it would appear that the
Spanish authorities had no intention of keeping their faith
with these unfortunate Indians, and it was soon seen that
the distrust of Vilea Apasa was but too well founded. 'The
Spaniards were only waiting for an excuse before they com-
pleted the extirpation of the whole fumily of the Incas. This
was soon found in: a rebellion of the Indians of Marcapata
and Lauramarca, who, on the approach of a force under the
Corregidor Necochea in January 1783, retired to the lofty
and almost impenetrable heights of Hapo and Ampatuni. In |
February their leader, Santos Iuayhua, was captured with
his family, and torn to pieces by horses.® .

Thus the desired excuse for treachery and faithlessness
was fuinished. All the surviving members of the family of
the Inca Tupac Amaru were arrested, by order of the viceroy
of Peru’ -The accusations against them were frivolous, and,
go far as appears in the sentences, without a shadow of proof

. 4o support them. Diego was accused of calling the Indians

his sons, of living in a way unbefitting a pardoned rebel, and
of Performing furieral rites for his cousin the Inca; young
Marisno Tupac Amaru of rescuing his lady-love on Septembrer
gth, who had been forced to become a novice in the monastery
of Santa Catalina in Cuzeo ; Andres Mendagure of conducting
himself in a suspicious way ; Manuela Castro, the mother of
Diege; of keeping up- disaffection amongst the Iudians; and
Lorenzo and Simon Condori, the brothers-in-law of Diego, of
assisting the rebels in Marcapata. The rest of the family
were accused of being relations. - '

Diego was imprisoned with his kigdred on the 15th of
April, 1783, by Don Raymundo Necoches, Corregidor of

’6 Report of the Cubilds of Cuzeo. | regui, Viceroy of Peru. Lima, Marcn
7 Report of Don Aungustin de Jouv- | 29, 1783, )
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Quispicanchi ;* while Msdriano Tupac Amaru and Andres
Mendagure were sent to Lima, put on board a ship, butchered
at sea, and their bodies thrown overboard. The vulture
Matta Linares, who was still an Oidor of the Audienica at
Lima, scented carrion from afar, and arrived at Cuzco on
April 20th, with the same extraordinary judicial powers 88

had previously been given by the viceroy to Areche. On
‘the 17th of July he sentenced Diego Tupac Amaru to be.

dragged at the tail of a mule, with a rope round his neck, to
the place of executionin the plaza of Cuzco, there to be hung
and quartered, his body and limbs to be distributed amongst
_ the towns of Tungasuca, -Lauramarca, Paucartambo, and'
Calca, his goods to be confiscated, and his houses destroyed ;
his mother, Marcela Castro, to be hung and quurtered: gnld'~
her body to be burnt in the plaza; Lorenzo and S{mon
Condori to be hung; and Manuela Titu Condori, the wife of
Diego, to be banished for life.” These sentences wero exe-
cuted on the 19th of July 1783; and Matta Linares o.bhged
the good cura of Sicuani, Dr. Valdez, by whose persuasion, as
the ancient friend of the Inca Tupac Amary, Diego had been
induced to acéépt the treacherous parden, to witness the exe-
cutions! Matta Linares is still remembered in Cuzce for
his barbarous, immoral, and sneaking conduet.  He died in
Spain in about 1818, having been one of the first among
the uﬁwox:thy Spaniards who deda:red in favour of Joseph
Buonaparte. ' ' '

At about the time of Diego’s execution, the last spark of
insurrection was trampled out in Huarochiri, a province in

® Oficio de Don Gabriel de Aviles, | nones of Azangaro. Dr, Valdez died
a Donﬁ Sebastian de Segurola. Cuzco. | in 1816. Don Pablo Pimentel, the

S Qentencia eontra el 1o Tupac | worthy Subprefect of Caravaye, told me
Amary, y demas acomplices, pronun- | that he remembered the old curn well,
ciada por Don Gabriel de Aviles, y | as 4 tall man with & stately walk, who
Do Benito de la. Matta Linares. July, | always-gave him a dollar when he met
1783. ‘ him in Sicuani,

3 I@urmation from Don Luis Qui-

CH,AP' X. END OF THE INSURRECTION. 167

the Andes ncar Lima, The Indians of the villages near
Caramporna had risen under one Felipe Velaseo Tupace Inca
Yupanqui, who declared that the Inca was not dead, but that
he was-alive and crowned in the “Gran Paytiti”? Don

Felipe Carrera, who had been appointed Corregidor of Parina-

cochas, was sent to Huarochiri, and by a rapid march suc-
ceeded in capturing the chief. Towards evesing, however,
he was surrounded by a large body of Indians armed with
slings and poles, in a narrow and dangerous part of the road.
Heo retreated to an eminence with Lis prisoner, where he
defended himself until dark against the storm of stones, and
then escaped to Lima. After duily fights with the Indians’
the rebellion was put down in June, 1783. Felipe Velasco,
and his lieutenant Ciriaco I'lores, were hung in the great
square of Lima on July 7th, 1783.3

- Having, after two years aud o helf, succeeded in quelling
the insurrection, it remained for the viceroy to extirpate all -

. the“innocent members of the family of the Incas, and all
‘who were_connected with them by marriage. Ninety mem-

bers of the family were sent to Lims in chains, among whom
were Bartolomé Tupac Amaru, the venerable great-uncle
of the Inca; Marcela Pallocahua, the mother of the Inca’s.
wife Micaela Bastidas; and Manuela Condori, the wife of
Diego. Soon after his arrival at Lima Bartolomé Tupac
Amaru died at the extraordinary age of 125. A life of
temperance had given this aged prince the strength to
endure months of solitary confinement at Cuzco, to sustain
blows from muskets and staves in the plaza, to undergo a
cruel journey on foot and in chains of 400 miles, but the
horrors of the Lima prieon at length kitled him. The un-

3 _A fabulous region supposed to ex- | regidor de Parinacochas, Julio 12,
ist far to the eastward of tho Andes,in | 1783. Also Sentencia dadaporel Virey
the unknown parts of the Amazonian | de Lima, contra los reos, Julio, 1783,
valley. Angelis, ’

3 Oficio de Don Felipe Carrera, Cor-
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happy survivors were shipped off at Callao, in two ships, the

“Peruvana’ and the ‘San Pedro, and thrown into cells in
Cadiz for thres years, when Charles III. caused them to be
distributed, apart from each other, in prisonsin the interior of
Spain, until their sufferings were relieved by death. Once
during the voyage they were allowed by the brutal captain
of the transpott ¢ Peruana,” named José Cordova, to wash their
tattered clothesat Rio; but their fetters were never removed,
and, though the captain gave his word of honour to a French-
man who mended his damaged rudder, that he would take
them off, he unblushingly perjured himself; and the horrors
“which were suffered by these innotent persons, many of them

aged women and young children, were never relaxed until

they arrived at Cadiz.*

Fernando, the youngest child of the Inca, « whose shrill

" cry smote every heart with electric sympathy ”° when I.xe
beheld the cruel tortures of his parents, was taken to Spain
by the visitador Areche in 1781. He was then only: tem
years of age, In 1783 one Don Luis Ocampo, & citizen of
Cuzco, went to Spain, and heard that young Fernando w.as
a close prisoner .in the castle of San Sebastian at Cadiz.
Through the aid of an Irish gentleman, who was intimately
acquainted with the town major, Ocampo applied for a pasfﬂ
to visit him, but was refused. Hoe, nevertheless, made his
~ way into the fort, and, looking round at the iron gratings

§ A peron calling himself Juan | ment of forty years at Ceuta the sex};
Bautista Tupac Amary, snd professing | tries never relaxed their cruelties until
to have been one of the sufforers, | the ministry which came into power

-printed a pamphlet, which was depo-
:ls)ited in tllE}P:l'ChiVeS of Buenos Ayres.
In it he relates the tale of his miseries
in uncouth Spanish. He says that he
beheld bhis fettered mother perish of
thirst on the road to Lima, in presence
of guards who turned a deaf ear to
her cries for water. He saw his faith-
ful wife die on board the ghip, without
being allowed length of chail enough
toapproach her. During an imprison-

in Spain, after the mjlitary moyement
of 1820, set the few survivors at liberty.

It i3 now confidently asverted that
the #®har of thie pamphlet was an
impostor. He camo to Buenos Ayres
in 1822, and the republican govern-
‘ment granted him a house, and a pen-
gion for life of 30 dollars a month. -

% The words of the Cura of Belem,
who heard it. S
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of -the cells, at length caught sight of a youth whose
countenance bespoke his origin. He addressed him in
Quichua, and found that he was speaking o Fernando Tupac
Amaru, While talking to him. Ocampo received a blow
from the butt end of the musket of a Swiss sentry, whom,
however, he induced to permit him to continue the conver-
sation, It appeared that the government allowed Fernando
six rials & day, but that the soldiers of the guard cheated
him of half. Ocampo gave him two or three dollars a week
during his stay in Cadiz; and this is the last we know, for
a certainty, of the last surviving child of the unfortunate

* Incab

The fate of these poor Indians, the remaining descendants
of those Incas of Peru whose remarkable civilization, and
great power and wealth, became a proverb during the six-
teenth century, will not fail to be interesting to those who
have become acquainted, through the pages of Robertson,

~ Prescott, or Helps, with the history of the Spanish conquest

of Peru. The sufferings and death of Tupac Amaru and his
family form .a very sad story, yet they did not suffer and die

-4n vain: and it must be recorded of them that, unlike other

dispossessed families, they sacrificed themselves, not for their
own selfish erds, but in the hope of serving their people.
They did not die in vain, for in their fall they shook the

_colonial power of Spain to its foundation, Not only was the

system of repartos at once abolished, and the mitas con-
siderably modified, but in 1795 the hated office of corregidors
was replaced by that of intendentes, and from the cruel death

of the last of the Incas may be dated the rise of that feeling

which ended in the exphilsion of the Spaniards from Peru. -

® Don Luis Ocampo related this
anecdote to Gen. Miller in 1835, when
he was still living at Cuzco, but up-
wards of eighty years of age.. After
Poru had become independent, in

about 1828, a person, calling himself

Fornando Tupac Amaru, appeared in
Buenos Ayres, and went on to Lima,
becoming & monk in the convent of
San Pedro; but he is believed to have
been an impostor.
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The rebellion which- broke out in Cuzco, thirty-four

years after the death of Tupac Amaru, is historically
important, not on account of the patriotism of its leaders,
for they were almost all men of small weight and selfish
ends, but because the great body of the Indians rose as
one man at the first signal, in the hope of freeing their
country from a fdreign yoke. In 1809 the people of Upper
Peru had formed an independent govermmnent, which they
called an “Institucion de Gobierno,” and the viceroy sent
General Goyeneche against them with 5000 men from
Cuzco. The rebels, ill-provided with arms, were defeated
at Huaqui, neéar lake Titicaca, and slaughtered without
chy;ubut General Pezuela, who succeeded Goyeneche
in the command, had to face a patriot army from Buenos
Ayres under Belgrano, which kept him fully emPIOYfid-
Then it was that the opportunity was seized of commencing
a rebellion at Cuzco; and this enemy in the rear of the
royal army placed Pezuela in a most critical position.

The leader of the rebellion was Mateo Garcia Pumacagua,

Cacique of Chinchero near Cuzco, then a very old men. In
January 1781, when Tupac Amaru occupied the heights.of
Picchu above Cuzco, he had marched from Chinchero with
Indians to join him, but, hearing that a large Spanish army
was advancing from Lima, he changed his mind, and took
pert against his countrymen with such zeal, that the viceroy
crested him a brigadier in the Spanish service. On August
3rd, 1814, this Indian Cacique Pumacagua, with the three
brothers Vicente, Mariano, and José Angulo, Don Gabriel
Bejar, Hurtado de- Mendoza, Astete, Pinelo, Prado, and
others, raised the cry of independence in Cuzco; and 80
unanimous was the feeling against Spanish rule, that the

7 Goyeneche was created Count-of | of Christendom, dating his appoiut-
Huaqui. His brother, the late Bishop | ment from 1809; and he is eertﬂl_’nly
of Arequips, and present Archbishep | the richest man in all South Awmerica.
of Lima, is probably the senior Bishop ’ .
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whole population of that city joined heart and soul in the
insurrection. 'The brothers Angulo were men of low birth,
and vulgar both in their language and their persons ; * but
Astete and Prado were gentlemen of good family and posi-

“tion. It is possible that they made use of Pumacagus, as an

Indian cacique, that his countrymen might more readily be -
induced to join their cause.

Having occupied Cuzco, the insurgents divided their forces
into three divisions, which separated in different directions, to
excite the other provinces to revolt. Mariano Angulo, Bejar,
and Mendoza, who was nicknamed Santafecino, marched to

‘Guamangs, assaulted the house in which several Spaniards.

had ‘taken refuge, and hung two officers in the plaza.
Colonel Vicente Gonzalez was sent against them from
Lima, and attacked the insurgents, who had been joined by
a body of Morochuco Indians, near Guanta, in September.
The rebels were: defeated, ‘and several Morochuco Indians
were shot at Guamangs, but the country continued in a
disordered - state until Saptafecino was finally routed at
Matara in April 1815, SR :

Pinelo, and the cura of Munecas in Upper Peru, entered
Puno without resistance with another division on Aupust
29th, advanced to La Paz, and took it by assault after a
siege of two days, on September 24th. ,

The main division, led by Pumacagua in person, and
Vicente Angulo, marched on Arequipa.

The position of the royalist army under Pezuela, with the
Buenos Ayrean army of independence in front, and this
formidable insurrection in the rear, was most critical : for the
Indians, believing that the rule of their Incas was to be

 restored, and that Pamacagua would succeed where Tupac

, 8 Confesion de Pumacagua.
¢ Information from Gen. San Roman, who called thom Fresaderos.
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Amaru-had failed, were flocking in thousands to the standard .-
of the old cacique. "Pezuela organized a division of his.-

army, 1200 “strong, commanded by General. Don Juan Ra-
mirez, who marched from Oruro in October, and fell upon
the rebels, numbering 4000 men, 500 armed with muskets,
and the rest with slings, who were encamped on the heights
above La Paz. The rebels retired in good order to Puno,

and Ramirez entered La Paz, and, having extorted 63,000

dollars from the citizens, continued his march to Puno, which
he occupied on November 23rd, and pressed on towards
Arequipa on the 26th.! ’ '

In the mean while Pumacagua and Angulo had been joined -

by many caciques with their ayllus or tribes, and he organized

his army at Cavanilla, giving ‘the rank of geverals and
colonels to the Indian chiefs* From Cavanilla the rebel -

forces marched along the road from Puno to Arequips,
descended the ““alto de los huesos,” and encountere(?. the
Spanish troops under Brigadier Picoaga in the plamn -of
Cangallo. ' Picoaga was defeated and taken prisoner, and the

Indians entered Arequipa in triuhlph, where the greatest -

enthusiasm prevailed for the cause of independence. Picoaga

and Moscoso, the Intendente of Arequipa, were shot by order

of the Anguloé, who, early in December, issued a proclama-
tion, declaring that Peru was free; that there had been
a revolution in Lima; and that the viceroy Don José de
Abascal was in prison. These falsehoods were intended to
excite the Spanish Americans to revolt; but, indeed, they
required no such stimulus, for the people of all races and
classes were burning to throw off the yoke of Spain.

It was at this time that Melgar, the enthusiastic young

3 Diario dela expedicion del Mariscal | expedicion. Lima, 1815. (1 tom. 4%
de Campo Don Juan Ramirez, sobre las | 112 paginas).
provineias interiores dé la Paz, Puno, = Information from Gen. San Roman,
Arequipa, y Cuzco, por Don José Aleon, | whose futher, a native of Puno, joined
Teniente Coronel agregado a la misma | Pumacagua at Cavanilla.
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poet of Arequipa, joined the national army, and became

secretary to Vicente Angulo.

On the approach of Ramirez, Pumacagua evacuated Are-
quipe, and manceuvred for some days on the lofty plains
between Apo and the post-house of Pati. Ramirez ‘steadily
advanced, and came in sight of the Indian army at a little
hut called Chillihua, near the kead of the “alto de los
huesos ;” but Pumacagua, avoiding a battle, retreated hastily
into the interior, and Ramirez entered Arequipa without
opposition on December 9th.  His first act was to shoot Don
José Astete, and other patriots who had compromised them-
selves during the time that Pumacagua was in the city.

The enthusiasm of the Indians was so great that, notwith-

standing the affair at Chillihua, which one authority describes

as a retreat,’ and another as a disastrous defeat,* they again
flocked to the standard of the old cacique at Puca,’ra, where
be soon had another undisciplined half-armed force around
him, numbering 40,000 men. Ramirez organiéed a force at
Arequipa of 120() men armed with muskets, and ﬁfty dra-
gooDs;; and, commencing his march on February 11th, 1815,

- he encamped round the town of Lampa on March 1st. On
_ that day he received a letter from Vicente Angulo, protesting
 against the war being carried on in a savage and relentless

spirit, representing that,"when a whole people rises in arms,
the insurgents ought to be granted belligerent rights; and
wging the duty of concluding the war by negotiation, and
not by bloodshed. Tt is not fear,”. Angulo continues, * that
induces me to writs thus, but a feeling of humanity.” Ra-

_ mirez answered that he would accept nothing but uncondi-

tional surrender. On March-4th he advanced to Ayaviri, on
the Vilcafiota range, which separates the Collao from the
valley of the Vilcamayu. Here he recaived a létter from

——

f-v',‘ Colonel Aleon. -~ + 4 Gen. San Romam.
" & ‘Documento, i. Oficia de Vicente dngulo a Ramir&. Feb. 28, 1815,
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Pumacagua. The cacique asked the Spanish general for
whom he was fighting, seeing that Ferdinand ‘VII. had been
sold to the French, and that no man knew where he had
been ‘taken to; he declared that there was now no other
king but the caprice of Europeans, and that, therofore, he
desired to establish a national Government ; and he told him‘

.that he was ready to meet the Spanish army on the field of
battle.® Ramirez replied that a general of the king’s army
would not waste words with vile and insolent rebels, and that
his bayonets would soon make them alter their tone.'

From the Gth to the 10th of March both armies marg:h.efl
in parallel lines, separated by the rivers Umachiri and AyaYm.
On the 10th Pumacagua drew up his army behind the river
Cupi, which was much swollen by the rains. He had 30,000
men, of whom 800 only were armed with muskets, anfi forty
'ﬁeld-pieces, said to have been cast at Cuzco by an EnghSh'man
named George ——,® some of them of very lurge calibre,
with which he annoyed the Spaniards during the night before
the battle. Ramirez had only 1300 men ; but they were all

vdjsciplined and well-ormed soldiers. He crossed the rive;' “
+Cupi, near Umachiri, in spite of opposition ; charged &I;d
dispersed the Indians, killing a thousand men, and captored

all their cannon. The rout was complete, and the chiefs of
the patriot army sought safety in flight.’ .

The poet Marianio Melgar was taken pﬁaoner, and imme-
diately shot on the field of battle. The fate of this young
man was very melancholy: an unrequited passion led -hlm to
join the desperate cause of the insurgents, and he is now

- . . : + fier-
¢ Documento ii. Oficio de Puma- ¥ery little boy. His father was a
cc?ua a Ramirez. Mafrizo 6, 1815, 5 wards shot in the plaza of 'Punoi'by
Documento iii.” ‘Contestacion de | the Spaniards, and when the hb’em l',’g
Rpmire o Pumacagua, Marzo7, 1815, l army arrived on the coast of Peru, 1 A
8 Information from Gien. Sen Roman. 11822, the young San Roman hurrie
¢ Gen. San Roman, who gave me ' down from his mountain home to join
the ‘account of this battle, was himself  their ranks. -
present at it, with his father, when a ' -
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-chiefly remembered by his melancholy love-songs and despe-
didas.!
Ramirez, immediately after the battle of Umachiri, marched

- to Cuzco, where he arrived on the 25th; but he detached «

portion of his troops in pursuit of the Indians, who were
again defeated close to the town of Azangaro, The Spaniards
cut off the ears of all their prisoners, flogged them cruelly,
and sent them to tell their comrades that they would be
treated in the same way unless they nstantly laid down their
arms. The Indians fled over the hills, followed by the
Spaniards, who again defeated them on g hill near Asillo,

- six leagues to the north. Amongst the prisoncrs at Asillo

were the mutilated Indians who had been sent to terrify the
rest, still bravely fighting against their tyrants. Of such
heroism is the usually meek and docile Indian capable.?

\ - After the battle of Umachiri, Pumacagia had escaped to

-the heights of Marangani; but he wag betrayed by an Indian
- whom he had sent down to by

y some food, and brought a

 prisoner into Sicuani. After & sort of confession had been
extorted from him, he was hung,

. ot even with a respectable
halter, but with g lasso, being seventy-seven years of age.

José, Mariano, and Yicente Angnlo, Gabriel Bejar, and many
others were shot at Cuzco by- Ramirez, who, in the following
June, again united his forces with those of General Pezuela,
in Upper Peru. Thus ended the last great rising of the
Indians under one of their own chiefs, after a campaign which
lasted ten months,

. Ten years after the death of Pum‘acagua every )Spanish

1 In October, 1823, Gen, Miller saw persecution of the Royalists, found
the fair object of the poet Melgar's | an asylum on the banks of the river
adoration, at Camana, on the coast of Camana, Her maiden_ name was Pa-

eru. Bhe was a native of Arequips, | redes.—Miller's Memoirs, ii. p. 90
with light bhair, blue eyes, and & fair | - Molgar's brather is now Minister of
clear complexion. She refused Melgar, | Foreign Affairs at Lima. B
married another, and, being obliged 2 Information f] Don Luis Qui-
toflee with her hushand to cecape the | nones of Azangard® )
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" soldier had been driven out of the country. Peru was inde-

pendent, and the Indians received equal rights with citizens :
of Spanish descent in the new Republie, at least so far, and .
only so far, as the law could give them. The mita or forced -.
labour was entirely abolished in 1825; but the tribute or.:
capitation-tax continued to be exacted until 1854 in Peru, and .
is still the principal source of revenue in Bolivia, the Upper

Peru of Spanish times. It is not, however, quite exact to

suppose that this tribute was a capitation-tax ; it was practl-

cally at least a rent or tax on the produce of the land, and
more resembled the land-tax of India. The tribute was
levied on every male between the ages of eighteen and fifty ;
but, in point of fact, nearly every individual between those
ages cultivated his own piece of land, or shared the profillce
of, a larger piece with several others. Latterly the tribute
paid by each Indian generally amounted to five dollars a
year; but, in some villages, the Indians paid doul.)le that
amount, the exact rule being handed down by t.raditl'Qn, and
known to the caciques. Those who paid most eIlJO)"ed ‘a
more dignified position. The department of Puno yle.lf%ed
300,000 dollars ; that of Cuzco, 400,000. The entire abolition
of the tribute by General Castilla in 1854 is a portion of that
mad and reckless system of finance by which the. revefme
of Peru is made to depend almost exclusively on the yield
of guano from the Chincha Islands. '
In Bolivia the tribute is still paid by men between the
ages of eighteen and fifty: the amount being six to ten

dollars a year for proprietors of land, and five dollars for

strangers. The revenue from this source amounted, in 1850,
o 4,595,000 dollars. o .

But though the mita, the reparto, and the tribute have all “
. been abolished by law in Peru, the deplorable civil wars, and -

the system of keeping up a large standing army, which is not.
only unneeéss‘y, but most mischievous, have entailed much
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~oppression on the Indians in the shape of impressment for
the army. Villages are frequently surrounded by a party of
soldiers, and ‘all the able-bodied men that can be caught are
driven away to scrve in the ranks. This deplorable waste of
human life is rapidly reducing the already scanty popula-
tion; and the system is more oppressive and crucl because it

 is done in defiance of the law, by the military presidents and

geﬁerals who have hitherto been able to sct the laws enacted
by civilians at defiance, when it suits their purpose.” Yet on

the whole the condition of the Indians is immeasurably more

~ endurable under the Republic than it was when they groaned
~under the mitas of the Spanish corregidors.

The history of these Peruvian Indians has been a very

. melancholy one. The early accounts which the Spanish
* chroniclers gave of the great empire of the Incas represented®
- the Indians as a people ruled by laws and usages which pro-
“vided for almost every action of their lives; neither a thief

nor & vicious man was known amongst them ; and they lived
in happiness and contentment, but under a most rigid system

- of tutelage and subjection. Then came the Spanish con-
:ic'}\lerors, and, after a quarter of a century of bloodshed and

rapine, the people found themselves bowed down by a grievous
yoke. While the most beneficent laws were cnacted by the

- Council of the Indies, their humane provisions continued to

be eithér entirely cvaded, or converted into pretexts for addi-
tional modes of oppression.  From upwards of thirty millions
the population was reduced to three millions within the space
of two centuries; and all that can be said of the much-lauded
colonial legislation of Spain is that it prevented the Indians
from being actually exterminated; and that, when Peru

3 8o strong is the feeling of the | 25,1860, forced recruiting was declared
“Pernvian people generally against this | to be a crime. L

pressive systemn, that, in the reform- * F1 reclutamniento es un crimen.” —
23 constitution promulgated on Nov. | Titulo xvi., art. 128.

N
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gained her independenco, there were a few million survivors,
scattered in villages at wide intervals over a region once thickly
peopled by their ancestors. The Council-room at Seville was,
like another place, thickly paved with good intentions.

I was thrown a great deal amongst the Indians, and at one
time T had the most excellent opportunitics of judging of their
character, and I was certainly most favourably impressed.
They now have many vices engendered by centuries of op-
pression and evil example, from which their ancestors weré
probably free: they are fond of chicha and aguardiente, m.ld
are very suspicious; but I found that this latter feeling dis-
appears when the occasion for it is found not to exist. They
have had but too good reason for their suspicion generl.a.lly.u
On the other hand, they are intelligent, patient; obefllent;

Yoving amongst each other, and particularly kind te animals.
Crimes of any magnitude are hardly ever heard of an.mngst
them; and I am sure that there is no safer region‘ in the
world for the traveller, than the plateaux of the P‘eruvmn' (";Ol":
dilleras. That the Indians are not cowardly or meaq—spmtedj
when once roused was proved in the battles which they
fought under the banner of Tupac Amaru in 1781 3 and &
people who could produce men capable of such heroic eon-
stancy as was displayed by the mutilated heroes of Asillo

should not lightly be accused of want of courage. When ;

well led they make excellent soldiers. ;

Although there is so large a proportion of mestizos, 0T h.alf-
castes, in Peru, it is very remarkable how isolated the Indlan.s
still remain. They have their separate language, and tl‘afil'
tions, and feelings, apart from their neighbours of Spanish
origin ; and it is even said that there are secret modes of inter-
course, and even secret designs amongst them, the knowledge
of which is guarded with jealous care. In 1841, when (?renel‘.l’:1
Gamarra was at Pucars, on his way to invade Bolivia, 1t
“was reported that certain influential Indians, from all parts
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of the country, were about to assemble in the hills near
Azangaro, for the discussion of some grave business; and
that they were in the habit of assembling in the same way,
though in differcnt localities, every five years. The object of
these assemblies was unknown—it may have been merely to
converse over their ancient traditions—but it was feared, at
the time, that it was for some far deeper and more momentoug
purpose. It is believed that similar mectings have since
taken place near Chayanta* in Bolivia, near Quito, and in
other parts, but the strictest seerecy s preserved by the
" Indians themselves. The abolition of the tribute has probably
had the effect of separating the Indians still more from the
white and mixed races, for they used to have constant inter-
course connected with the payments to the authorities, which
- brought them into the towns, while now they live apart irr
/their solitary huts in the mountain fastnesses, or in distant
* villages. :
.. It may be that this unhappy people, descendants of the
once mighty race which, in the glorious days of the Incas,
. @ onquered and civilised half a continent, is marching slowly
* down the gloomy and dark road to extinction; «the fading
remains of & society sinking amidst storms, overthrown
and shattered by overwhelming catastrophes.”” But I trust
that this may not be so, and that a fate less sad is still
reserved for the long-suffering gentle children of the Sun.

4 In 1859 there was a very formi- | yanta, which was not put down until
dable riging of the Indians in Cha- { after nmch bloodshed. i Humb(l)llr(]itl
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CHAPTER XL

JOURNEY FROM PUNO TO CRUCERO, THE CAPITAL OF
CARAVAYA. :

Ox April Tth we left Puno on the road to the chinchona
forests of Caravaya. There are three modes of travelling in:
Peru: one by purchasing all the required mules and employ-
ing servants; the second, by hiring an arriero, or muleteer,

who supplies the mules at so much for the journcy; and the

third, by using the wretched animals which are provided ab

the post-houses, and changing them at each stage, but this

can only be done on the main roads. The latter way, though

the least comfortable, is by far the most economical, and I

therefore determined to adopt it, yet I should probably have
hesitated had I known the trouble it would entail. I bought:
a fine mule for a hundred dollars, with the gentle paso Zano,

the easiest pace imaginable, for myself,-and sent to the post-,
house at Puno for beasts for Mr. Weir, the gardener whojj
accompanied me, and for the baggage. Four vicious-looking
brutes accordingly made their appearance, and we sta.rted;u;
but no sooner had we reached the plain at the top of the zig-
zag peth leading out of Puno to the north, than they all
ran away in different directions, kicking violently. —After
hours of this kind of annoyance I at last got one of the
brutes into a corner of a stonefenced field, but, just as I.
was about to catch him, he gave a kick, jumped over the
wall, and went off again, It ended in our having to drag
the mules by their lassos until our arms were nearly torn
out of the sockets; and thus we ignominjously entered the
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village of Paucar-colla late in the evening, a distance of
“only twelve miles from Puno. As for the scenery, or the
nature of the country, between Puno and Paucar-colla, I can
remember nothing but vicious mules with their hind legs
kicking up in the air.
Paucar-colla is built on an eminence, surrounded by broad
. grassy plains, which slope down to the shores of the lake of
Titicaca. It consists of a few streets of mud-built, red-tiled
huts, ranged round a large plaza, with a church in a dila-
pidated state, also of mud. At this place I saw the last of
the Aymara Indians, or at lcast of their women, who can
always be distinguished by their dress, which differs from
that worn Ly the Inca or Quichua Indians. The Aymara
, women wear an wncw, or garment brought together over

~ each shoulder, and secured in the mode of the classic Greeks,

with two fopus, or large pins, generally in the shape of spoons.
The head-dress is a curiously-shaped, four-cornered red cap,

' the sides curving outwards and stiff, with black flaps sus-

' pended from it, sometimes hanging down, and at others
throwe up over the top. The Quichua dress, used by the
women from here as far as Cuzco, is quite different: they

_ have a full woollen skirt, reaching down half-way between

the kneo and ankle; a bright-coloured lliclla, or mantle, over
" the sholulders, secured across the bosom by a single topu ;
" and as a head-dress the broad-brimmed black velvet montero,
with red and blue ribbons.

I left Paucar-colla early next morning, and passed by
sevéral fields of quinoa (Chenopodium quinoa), the harvest of
which was just beginning. The stalks are cut and tied up in
Leaps, and then the grain is beaten out with sticks. It is

~ used by the Indians in their universal dish, the chupe, and in
" various other ways; but it is an insipid and not very nutritious
.. grain. Just beyond the village there is a stream called the -

Illpa, which, in the dry season, scarcely wets the mules’ hoofs ;
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but at this time of year it was swollen into a broad river, and
it was necessary to cross it on reed balsas, with the luggage,
while the mules swam. A very large troop of mules, laden
with aguardiente, was passing over at the same time—a long
and tedious business. There are many streams crossing
these roads, which are swollen during the rainy season, and
very serious delays are thus caused for want of a few bridges.
From the Tllpa to Caracoto there is a broad plain extending
to the shores of the lake, with the town or village of Hatun-:
colla on one of the last spurs of the cordillera to the west:! i
This wide expanse, in the rainy season, is swampy and ha.lfg
submerged. Tt was covered with flocks and herds, with lmt&,
and out-buildings scattered over it, and gurrounded Py mudr'
walls. Here and there we passed protty littlo cow-girls ani‘;,'
shepherdesses, now dressed in the Quichun, not the Aymara‘,- .
costume. Some of these little maidens, as they st_OOd by the
waysidé spinning wool, had such pretty faces, with the ros.y;‘
colour showing through their soft, brown skins, and them;
figures were so graceful and dignified, that they str.ongly?“
reminded me of the pictures of young Inca princesses 1 ﬂle

. b vy e
churches of Santa Anna, and of the Jesuits, at Cuzeo :

“ La vi tan fermosa - ,,
Que apenas creyera .
Que fuese vaquera
De la Finojosa.” ‘
Potatoes, quinoa, and barley werc cultivated in the s};;rts
of the hills bordering on the plain.

The village of Caracoto is at the extreme end of a long
rocky spur, running out across the plain; a street of neat
mud huts, with a plaza and dilapidated church. At the pO:‘Jt'
house a child had died, which was set out on a table with
candles burning before it, and the friends of the postinaster
were holding a wake, singing, fiddling, and drinking. Be-

! Hatun-colla was once the capital of the great Inca brovince of the Cotlao.
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tween Caracoto and the next village of Juliaca there is
- another -swampy plain : most of the road was under water,
and we encountered a heavy hail-storm. The lights and
shades on the cordilleras and nearer hills, the heavy black
masses of cloud in one part of the heavens, and the sun’s
rays breaking through in the other, were very fine. Juliaca
is a snall town built under a spur of the mountains, with a
handsome stone church. It wag Easter-Sunday, and I was
invited to meet all the principal families at dinner at the
houso- of the cura. Several Indian alealdes wero in attend-
ance; consequential old fellows in full dress, consisting
of broad-brimmed Dlack folt hats, sober-coloured ponchos,
and black breeches very open at the knees, no stockings, and
usutas or sandals of llama-hide. The distinctive mark of the
alealdes, of which they are very proud, is their staff of office,
with silver or brass head aund ferule, and rings round it
according to the number of years the owner has held office.
The Indians here wear the hair in numbers of very fine
plaits reaching half-way down their backs. An Indian always
- Mwmpanied the post-mules from one village to another, in
order to take back the return-mules; and at J uliaca, while 1
was quictly enjoying the cura’s hospitality, the Indians took
my own mule back to Caracoto, as well as the post-mules.
Next morning, therefore, I sent for it, and received an
answer that the postmaster knew nothing about it. I was
eventually obliged, after seeing the gardencr and luggage on
their way to Lampa, to go back to Caracoto, where the
postmaster was drunk and insolent; and at length I found it,
with a troop of others, on the great plain beyond Caracoto.
Several Indians took much trouble for me in catching my
mule; and it was late in the afternoon before I got back to
Juliaca, and was ready to set out on my journey to Lampa.
I mention this incident in ovder to show thc trouble and
inconvenjence of acting as on¢’s own muleteer, although such
a mode of travelling is certainly four or five times as cheap
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as hiring an arriero; and I may add that the travelling
by post-mules caused me incessant annoyance and trouble.
‘ ‘Whenever they saw a chance the vicious brutes always ran
off the road in different directions, bumped their cargo against
rocks, and tried to roll, keeping us constantly employed in

galloping after them, and greatly increasing the fatigues of |

the journeys. On several occasions, too, an animal was pro-
vided which was so weak or tired that it sank uuder its
cargo before it had gone a league, and obliged me to return
to the post-house foranother. The adjustment and lashing of

the cargos, like overything else, requires considerable knack ¢

~ and skill, which is only acquired by experience; the Indians

were as ignorant in such matters as we were; and during the

first three or four journeys our troubles were increased by

the cargos constantly slipping on one side, when the mules -

always seized the opportunity of rushing off the road and
kicking furiously. ' ,
A few miles north of Juliaca there is a large river, formed

by the junction of those of Lampa and Cavanilla, the latter
being the same which rises in the lake on the road betweon -

Arequipa and Puno, and flows by .the pos.t'rhouse of La Com-~
puerta. 'We crossed it in a reed balsa while the mules swam.

Beyond the river is tho gr eat plain of Oh.m”mcahua, which was
covered with large pools of water, at this season frequented
by ducks and sandpipers. Close under the mountains, which
bound it on every side, were a few sheep-farms, one of them
the property of Don Manuel Costas of Puno, and the sheep
roamed at will over many leagues of pasture-land. At the
northern extremity of the plain the road ascends and de-
scends a range of steep hills, and, turning a rocky spur, I
came in sight of the town of Lampa. It was just sunset;
the tall church-tower rising over the town, and a stone bridge
spanning the river, were clearly defined by the crimson gl.ow
m the western sky, while the lofty peaked mouutaing forming
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the background were capped by masses of black threatening
clouds. At that moment a tremendous thunder-storm, with
flashes of forked lightning and torrents of rain, burst over
the town.

Lampa is the capital of a province in the department of
Puno, and I was hospitably received by the Sub-prefect, Don
Manuel Barrio-nuevo, who occupied a good house in the plaza.

“A portion of the army of the South was quartcred in the

town ; and the General came every evening to have tea with
the Sub-prefect and his lady, a handsome Arequipetia.  On
these occasions the party consisted of General Frisancho and
several officers, and ladics who came attended by their little
Indian maids, carrying shawls, and squatting on the floor in
corners during the visit. After tea and conversation the com-
pany generally sang some of the despedidas and love-songs of
their national poet Melgar, in parts; and one young lady
sang the plaintive yaravis of the Indians in Quichua.

The churclf of Lampa is a large building of stone, dating
from 1685, with a dome of yellow, :

een, and blue glazed
siles, of which T was gn g

‘ » informed there wag formerly a manufac-
tory in Lampa. The tower is isolated, and about twenty
yards fromg the church, apparently of a different date. Rows
of Indian girls, in their gay-coloured dresses, wero sitting in
the plaza before their little heaps of chufius, ocas, potatoes, and
other provisions, amongst which, at the season of Easter,
there are always great quantities of herbs gathered on the
mmountains, possessing supposed medicinal virtues. Among
these a fern, called racel-racel, is used as an emetic ; -chureccu-
churccu, a small wild oxalis, is taken as a cure for colds;
chichira, the root of a small crucifer, for rheumatism ; Hacua-
llacua, a composita, for curing wounds ; quéssu, a nettle, used
a8 8 purgative; cata-cata, a valerian, as an antispasmodic;
tami-tamsi, the root of a gentian, as a febrifuge ; quachanca, a
euphorbia, the powdered root of which is taken as a purga-
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tive; hama-hama, the root of a valerian, said to be an excel-
lent specific against epilepsy;? and many others, the native
names of which, with their uses, were given me, but I was
unacquainted with their botanical names. Generally when
the name of a plant is repeated twice in Quichua it denotes
the possession of some medicinal property.

On the morning of our departure from Lampa the ground
was covered with snow, which was slowly melting under, the
sun’s rays. Immediately after leaving the town the path
winds up a steep mountain range called Chacun-chaca, the
sides of the procipitous slopes being well clothed with questua-
trees (Polylepis tomentella, Wedd.), which are gnarled and
stunted, with dark-green leaves, and the bark of the trunk
peeling like that of a yew. Their sombro foliage contrasted
with the light-green tufts of stipa, and the p,z_lt‘ChGS of SHOW.
The pass was long and dangerous, with little torrents pouring
down every rut; and on its summit was the usual pacheta,. or
cairn, which the Indians erect on every conspicuous p011'1t.
. The path descends on the other side into a long narrow plain,
with the hacienda of Chacun-chaca on the opposite side. The
buildings are surrounded by quefina-trees, and in their rear
two remarkable peaked hills rise up abruptly, clothed with
the same trees, with ridges of rock cropping out at intervals.
Their sides were dotted with cattle, tended by pretty little
cow-girls, armed with slings, and some of them playing the
pincullu, or Indian flute. The plain was’ covered with. long
grass, in a saturated and spongy state, and groves of queiiua-
trees grew thickly in the gullies of the mountains on either
side. After a ride of several leagues over the plain, latterly
along the banks of the river Pucara, I turned a point of the
road, and suddenly came in sight of the almost perpendicular
mountain, closely resembling the northern end of the rock of

2 The three latter are also mentioned by Haenke.
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Gibraltar, which rises abruptly from the plain, with the little
‘town of Pucara nestling at its feet. The precipice is com-
posed of a reddish sandstone, upwards of twelve hundred feet
above the plain, the crevices and summit clothed with long
‘grass and shrubby quefiuas. Birds were whirling in circles at
a great height above the rock.gvhich, in the Spanish times,
was famous for a fine breed of falcons, which were carefully
guapded and regularly supplied with meat. They tell a story
at Pucara that one of these birds was sent to the Kine of
Spain, and that it returned of its own accord, being knt:)wn
"by the collar. 7
Pucara means a fortress in Quichua; and here Franeisco
Hernandez Giron, the rebel who led an insurrection to op-
pose the abolition of personal service amongst the Indians,

. was finally defeated in 1554. Tho town is a little larger

than Juliaca, with a handsome church in the same style,
and a fountain in the plaza. I dined and passed tho even-
ing with the aged cura, Dr. José Faustino Dava, who is
famous for his knowledge of the Quichug language, in its
purest and most classical form. The fame of Dr. Dava’s
learning, in all questions connected with the antiquities of tho
Incas and the Quichua language, had reached me in England
and I was glad to obtain his valuable assistance in looking’-
over a dictionary of the rich and expressive language of the
Incas, on which I had been working for some time,

Owing to the diminution of the aboriginal population in
Peru, and the constantly increasing corruption of the ancient
language, through the substitution of Spanishv for Quichuia
words, the introduction of Spanish modes of expression, and
the loss of all purity of style, that language, once so im-
portant, which was used by a polished court and civilized
people, which was spoken through the extent of a vast em-
pire, and the use of which was spread by careful legislation,
is now disappearing. Before long it will be a thing that is
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past, or perhaps fade away entirely from the memory of livmg

generations. 'With it will disappear the richest form of all

the great American group of languages, no small loss to the
student of ethnology. With it will be lost all the traditions
which yet remain of the old glory of the Incas, all the elegies,
love-songs, and poems whicly stamp tho character of a once
powerful, but always gentle and amiable race. )

Unlike the English in India, the half-Spanish races of .

Peru have paid little attention to tho history and languages
of the aborigines, within the present century; and, if left to
them, all traces of the language of the Incas, and of the songs
and traditions which remain in it, would, in the course of
another century, almost entirely disappear. A few honou?able
exceptions must, however, be recorded. Thelate Mariano Rivero
paid much attention to the antiquities of his co_untry, and the
results of his labours have been published at Vienna.® .The-
curas of some of the parishes in the interior, also, especially
Dr. Dava of Pucara, Dr. Rosas of Chinchero, and the Cura of
Oropesa, near Cuzco, are excellent Quichua schola‘rs, l{ut
they are very old men, and their knowledge will die with
them.

Dr. Daya had a large collection of the finches, and ?ther
birds of the loftier parts of the Andes, hanging in Wll?kel‘
cages along the wall of his housc. Amongst them were a little
dove called wrpi; the bright yellow little songster called
gilgarito in Spanish, and cchainia in Quichua ; the fuya, another
larger warbler; the chocella-poceocks or nightingale of Yeru;
and a little finch with glossy black plumage, pink on the
back, and whitish-grey under the wings. He also had Bom®
small green paroquets, with long tails and bluish wings,
which make their nests under the eaves of roofs, at a height
of fourteen thousand feet above the sea. At Pucara some of

3 Autiquedades Peruanas.

1
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the inhabitants have small manufactories for making glazed
earthenware basins, pots, plates, and cups,* which find an ex-
tensive market in the villages and towns of the department
of Puno, and which will probably long hold their own against
the same kind of coarse wares from Europe or the United
States.

From Puno to Pucara I had travelled along the main-road
to Cuzco; but, at the latter place, I branched off to the east-
ward, to pass through the province of Azangaro to that of
Caravaya. The main-road continues in g northerly direction,
crosses the snowy range of Vileafjota ncar Ayaviri, and
descends the valley of the V eamayu to Cuzco. At Pucara
I left post-houses and post-mules behind me, for they only

-exist on the main-roads between Arequipa, Puno, Cuzco, and

MLima ; -henceforth I had to depend on being able to induce

s iJrivate persons to lét out their mules or ponies to me.

About 500 yards from the town of Pucara is the river of
the same name, Yvhich flows past Ayaviri in the mountains
of Vilcafiota. It was very full, and eighty yards across, The
mules swam, and we had to cross in a rickety balsa made of
¢wo bundles of reeds, which had to go backwards and forwards
five timgs before all the gear and baggage was on the eastern
gide. After riding over a plain which became gradually nar-
rower as the mountains closed in, I began the ascent of a
rocky cuesta, with a torrent dashing down over huge boulders
into the plain. There was a splendid view of the distant rock
of Pucara, with the snowy peaks of the Vileafiota range
behind. A league further on there was an alpine leke, with
a fine peaked cliff rising up from the water’s edge. There-
were many ducks and widgeons, and large coots were quietly
busy, swimming about and building their nests on little reed

4 One of the manufacturers, Don | active in seeking for instruction, de-
Manuel Zenon Ramos, has been very | signs, and models from Kurope.
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islands ; also jet-black ibises, with dark rusty red heads and’
long curved bills. After a ride of several leagues o #er'a
grassy country covered with flocks of sheep, I reached the
summit of a range of hills, and got a distant view of the town
of Azangaro, in a plain w'th several isolated steep grassy.
mountains rising from it, and the snowy Andes of Caravaya
in the background. After a very wearisome descent I

reached the plain, and, riding into Azangaro, was most

hospitably and kindly received by Don Luis Qumones, one of;
the principal inhabitants.
The region which I had traversed between Puno anJ

Azangaro is all of the same character—a series of grassy
plains of great elevation, covered with flocks and herds, an
watered by numerous rivers flowing into lake Titicaca, whic

are traversed by several mountam—mnwes, spurs from thdj;

cordillera, which sometimes run up into peaks almost to the~.

snow-line, and at others sink into rocky plateaux ralsed

like steps above the plain. What strikes one most in tray .
velling through this country is the evidence of the Vasﬁi
population it must have contained in the days of the Incasf-“;

indicated by the ruined remains of andeneria, or terraces fo

cultivation, rising in every direction tier above tier up the: "
sides of the hills. But it is now almost exclusively a grazing
country, and the Indians, employed in tending the largei‘;"
flocks of sheep, only raise a sufficient sapply of edible roots: -
for the consumption of their families, and the market of the-

nearest town. Frequently the shepherds are what are called

yanaconas, or Indians kept to service by the owners of the .

flocks, which vary from 400 to 1000 head. The condition

of this clags of Indians is very hard, as they get only &
monthly allowance of an arroba of chufiu (frozem potato)

or quinoa, and a pound of coca, or four dollars a month in
money. -
Puno, Juliaca, Lampa, Pucara, and Azangaro, are all

,.x,.
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"~ between 12,800 and 13,000 feet above the sea. Between

Maréh 28th and April 15th, the indications of the thermo-
meter at these places were as follows :—

Mean temperature .. .. .. 52}°
Mean minimum at night .. 37}
Highest observed .. .. .. 58
Lowest .. .. . .. .. 37
Range .. .. .. .. .. 21

Azangaro is the capital of the province of the same name.
There is a tradition that, when the Indians were bringing

~gold and silver for the ransom of the Inca Atahualpa, thiey
- received news of his murder by Pizarro, at Sicuani, and at the

game time orders came from Inca Manco, who was at Cuzeo,

40 remove the treasure to a greater distance; and that they

buried it near this town. Asuan is “more,” carun « distant;”
hence Azangaro. It is generally believed that this treasure,
worth 7,000,000 dollars, as well as the fifteen mule-loads of
‘church-plate brought into the town by Dicgo Tupac Amaru

in 1781, are concealed somewhere, and that some of the

Indians know the place well, but will not divulge it. Hence.
there have been numerous attempts to discover it, and one
sub-prefect made several excavations under the pavement in

. the church, but without any success. On one occasion, not

long ago, an old Indian, who had been a servant in the house

. where Diego Tupac Amaru lodged, told the sub-prefect that

in the centre of the sala, after digging down for about two
feet, a layer of gravel from the river would be reached ; a
little further down & layer of lime and plaster ; a littlo further

- 8 layer of large stones; and that beneath the stones would be

the treasure. The excavation was commenced, and great
was the excitement when all the different layers were found
exactly as the Indian had described them ; but there was no
treasure. It is not unlikely that the Indian only knew or
only told half the clue; and that these layers were some
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mark, whence a line was to be measured in some partn;M
direction, and to a certain distance, to denote the spot én:z
which the treasure was deposited. Yet the searches have ne#
been wholly unsuceessful. There are scveral subterraneﬁ
passages and chambers under Azangaro, and one was dllg
covered a few years ago which had been made by the Indian
in' ancient times. It led towards the plaza, and endedAS
a recess, where there were several mummies, adorned wii {
golden suns and armlets, and golden semispheres C?VGl'inB%
their ears—now the property of my host, Don Luis Quifione
Azangaro is par excellence the city of hidden treasure
The houses are built of mud and straw, am} thatched wit
coarse grass (stipa yehu), the better sort being Whitewashe
To the north of the town there is a long ridge of roek:
heights; to the south an isolated peaked hill nearly over
hangs the town; to the east is the river; and to the west
is a plain’ bounded by the mountains towards Pucara.. The
church, in the plaza, is like a large barn outside, with 'W'u
of mud and straw, and a tower with lgroad-brimmed‘ fedjtlle
roof ; but on entering it I was astonished at its extraordin
magnificence, so entirely out of proportion to the wealth ¢
importance of this little town. The nave is lined with larg
pictures on religious subjects, by native artists, in frames 0
" carved wood richly gilt. The elaborate gilded carving
"very striking; the leaves, bunches of grapes, and twiste
columns, being the workmanship of the famous carvers
Cuzco. Over the arch leziding to the chancel there is & picturg
representing the Triumph of the Faith, in bright colours. The
high altar is plated with massive silver, with gilded columné
pictures, and images, in gorgeous profusion up to the roofé
On either side are two very remarkable pictures, filling the
“walls between the altar-and the chancel-arch. On the right
an  allegoricals. picture, .and the Shepherds. worshippings
One figure, in ‘the latter picture, a girl holdiéxg a basket *
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her head is of great merit, and ¢ cxactly resembles the ¢ Santa
Justa’ of Murillo in the Duke of Suthérland’s collection, On
.the left is a picture of the Woman taken in Adultery,’ and

. an excellent copy of the well- known ‘\Vorslnppmg of the

Magi,’ by Rubens, in the Madrid gallery. In a-side chapel
there is a copy of Leonardo da Vinci’s ¢ Last Supper,” with
portraits of two caciques—the heads of the two great families
of Azangero—with their wiyves, one of them very pretty,
looking on in a corner. These copies, which are excellent,

‘must have been procured from Burope at very great expense.

The author of all this magnificence, according to the

- inscription on his portrait, which is fixed in a handsome gilt

frame By the side of the chancel arch, was the Bachiller
Br. Don Basco Bernardo Lopez de Cangas, a native of Cuzeo,
and Cura of A/annfmo The interior decorations were com-
pleted on January 12th, 1758, and the ewa died in 1771
He must have been possessed of enormous wealth, to have
enabled him thus to beautify and adorn his church with
such lavish profusion. :

. In the'days of the Incas the two great families of Azan-
“garo, whose heads ranked as Curacas, were the Murumall-
cucalcinas and Chuquihuancas ; and they retained the office of °
. cacique until récent Spanish times. The Mummallcucalcina
family i8 now extinct: they lived in the town, and a portion
of their house still remams, called the Sondor-huasi, dating
from - the time of the Incas, and the greatest curiosity in
~the place. It is a circular building, about twelve feet in
diameter, with walls twelve foet high, of mud and straw,
wory strong and thick. 'I'he dome-shaped roof of thatch

‘also. dates from the time of the Ifeas. The outside coating
‘consists of a layer of stipa ychu, two feet thick, placed in
‘very regular rows, and most carefully finished, so as to

present a smooth surface to the weather. Next there is a
thigk layer- of the same grass placed horizontally, netted

(3]
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together with reeds; &nd finally an inner perpendicular
layer; the whole thatch being five feet thick. The interior
framework consists -of twelve perfect circles of bent wands,
with others descending in curves from the apex of the roof
to the crest of the wall, and where they cross there are
 lashings of a tough reed. The whole is finished with most
admirable neatness, forming a perfect dome. This is the only
roof of the time of the Incas still remaining in Peru, and
hence its great importance in an antiquarian point of view.
It has been said that the colossal and highly-finished masonry
of the Incas, and their poor thatched roofs, formed & bar-
baric contrast; but the Sondor-huasi proves that their roofs
rivalled their walls in the exquisite art and neatness of their
finish. The Sondor-huasi is now in a very dilapidated state,
and is used as a kitchen by the degenerate -collateral heirs
of the old caciques. :

The Chuquihuanca family had a country heuse about &
league from Azangaro, which wag destroyed by the army of
Tupac Amaru in 1780, because the Chuquihuancas deserted
their countrymen and adhered to the Spanish cause. I aceom-
panied Don Luis Quifiones, and the whole of the soclet?f
of Azangaro, to a picnic at the ruined house of the Chuqu}-
huancas; and it wes smusing to see all the masters of

families, the Sub-Prefect Don Hipolito Valdez, the judge, _
the cura, and every one else, locking the great folding-doors

leading into their patios, and putting the keys into their
pockets. Azangaro was éntirely deserted. We were all well
mounted, and there were fourteen young ladies of the party,
fresh pleasant. girls, who thoroughly enjoyed a good gallop.
The ruined house Was in'# corner of the plain, and surrounded
on three sides by steep overhanging cliffs. There are the
remains of a house, with a long corridor of brick arches,
behind which several broad terraces rise up the face of the
cliff, which are still ornamented with some fine oliva silvestre
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and queiua trees, a few ancient apple-trecs, and a dense growth
of bright-yellow Compositee, and Solanums with a purple
flower. A noisy torrent formed down the cliffs and over
the terraces to the plain below. It was a very pretty spot,
but in a most desolate condition, and many small doves made
their nests in the trees. Lupins (ccerra®) and nettles (étapallu)
were growing in the crevices of the rocks. We had an excel-
lent and very merry dinner; a large amount of Moquegua
wine, and of the better-clarified and more generous liquor
from Don Domingo Elias’s vineyards at Piseo, were drunk;
and guitar-playing and samocueca-dancing finished the day’s
entertainment. We returned to Azangaro after dark. Don
Luis assured me that the people of this little town were like
one family ; and that, though eclection-time or periods of civil
dissension sometimes caused estrangement amongst them, the
habitual concord and friendship always returned when -the
excuse for alienation had passed away.

Azangaro is a great cattle-breeding province, and there is
o considerable trade in cheeses with Arequipa and other parts.
1 found very great difficulty in procuring animals to enable
me to continue my journey. At length I succeeded in hiring
four miserable-looking, vicious, undersized ponies; and,
having crossed the Azangaro on balsas, by far the largest
river I had passed over since leaving Puno, the way led over
the rocky range of Pacobamba hills into another plain, where
there were several cattle and sheep farms ; and the village of
Corruarini, consisting of a ruined church and a dozen huts.
The river Azangaro rises in the snowy mountains of Cara-
vaya, forms an immenses curve of nearly half a circle in a
course of about two hundred miles, and, uniting with the
river of Pucara, falls into the lake of Titicaca as the river
Ramiz, the largest of its affluents. After a ride of six leagues

e

5 Lupinus Paniculatus.—Chloris Anding, ii. p. 252.
02
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we reached the little village of San José, under a conical
hill, and close to the snowy mountains of Surapana.

I dined with the cura, Fray Juan de Dios Cardenas, who
gave me a list of medicinal herbs used in Azangaro; and
the beasts from that place were so infamous that I was
obliged to invoke his assistance to procure fresh ones. It
appeared that two Frenchmen had passed a few days before,
on their way to establish a saw-mill in the Caravayn forcsts,
with a view to floating timber down the river of Azangaro
to lake Titicaca, and that they had ill-treated some Indians.
It was thus very difficult to induee them to furnish ponies,
but the alcaldes, with their great hats and long sticlfs, were
summoned, and, after some negotiation, they were 1\%d‘uced
to supply four ponies to go as far as Crucero, the capital of
the province of Caravaya. It was most fortunate that I was
enabled to do this, for, during the night, the owners of the
Azangaro ponies came out to San José, and stole them, 80
that we should have been left without even this wretched
means of conveyance.

From San José the path winds up a long ravine for several
leagues, down which a torrent dashes furiously over the rocks,
descending from the snowy peak of Accosiri; The moun-
tain scenery, consisting of steep grassy slopes, masses of
rock, torrents, and distant snowy peaks, was very ‘ﬁue. The
ravine led up to the summit of the pass oi: Surupana, wher'e\

it was intensely cold, and the height of whlch I roughly esti-
mated, with a boiling-point thermomefer, at 16,700 feet above
the sea. Here I met an active young vicufia-hunter, well
mounted, and provided with a gun, atho said he was a servant
of the Cacique Chuquihuanca of Azangaro, on his way to buy
wool in Caravays. He .confinued in my company during
most part of the day. Loud claps of thunder burst out in

different directions, and a snow-storm was drifting in our

faces. The ravines were covered with deep snow, between
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high dark mountains, with abrpt cliffs cropping out. A flock
of vicufias dashed across our path, disappearing again in the
driving sleet. After wading through snow and mud for
several leagues the weather cleared up, and we began to
. descend a splendid gorge, exactly like some of the finest
coombs on the north coast of Devon, on a gigantic scale.
This led us down into a valley, where I parted with my young
vicufia-hunter, who had been a very pleasant companion,
Riding down the grassy valley, and passing many flocks of
sheep, I rode through the village of Potoni, a dazen huts on
the side of a hill; forded the river Azangaro, which is here
but a small strcam even in the rainy season; and riding up
the opposite bank, got a magnificent view of the snowy
mountains of Caravaya, with their sharp needle-like peaks.
Two leagues brought me to Crucero, the capital of the pro- .
vince of Caravaya, so called from the cross-roads which here
branch off to the various villages in the forests on the other

side of the snowy barrier which rises up close to the town,
to the eastward. .

Crucero is a collection of comfortless mud-houses, with a
small dilapidated church in the plaza, on g very elevated
swampy plain. It was intensely cold, with heavy snow-
storms during the nights, and the people sat wrapped up in
cloaks without fires, shivering in a dreary helpless way, and
going to bed soon after sunset, as the only comfortable place,
I was most kindly received by the sub-prefect, Don Pablo
Pimentel, a veteran soldier, and an official who had served
many years at the head of the Government in Caravaya, and
in Lampa, Dr. Weddell had named a new genus of chin- .
chonaceous plants Pimentelia, in honour of the worthy old
sub-prefect, which had pleased him very much. I remained
a fow days in Crucero, before setting out for the chinchona-
forests in the valleys of Sandia and -Tambopata; and during
that time I obtained a good deal of information from Don
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Pablo Pimentel, and from Sefior Leefdael the Judge, respect-
ing the province of Caravaya. Don Pablo had travelled over
almost every part of it ; and T also received much information
at Arequipa from Don Agustin Aragon, a former sub-prefect,
who has a large estate in the Caravaya forests. From.these
sources I am enabled to offer some account of those parts of
Caravaya which I did not visit, and which will form the sub-
ject of the following chapter. Caravaya is a region of which
little is known to Buropean geographers, and, so far as I am
aware, no traveller has yet glven any account of it to the
Enghsh public.

Puno to Paucal-colL; wo .. Y miles.
» Caracoto .. .. .. 18
s - Juliaca .. . . 6
» Lampa .. .. .. 21
» Pucara .. .. .27
» . Azangaro.. .. 16
” San José .. .. .. 18 it
» Crucero .. .. .. 36
151,
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‘CHAPTER X1IL

THE PROVINCE OF CARAVAYA.

A short Historieal and Geographical Description.

Tue Peruvian province of Caravaya is drained by streams
which form part of the system of one of the largest and least
l}plown of the tributaries of the Amazon—the river Purus.
¢ The Purus is the only great afftuent flowing into the Ama-
zon from the south, the course of which has never yet been
explored. 'We have detailed accounts of the Huallaga from
Maw, Smyth, Poeppig, and Herndon; of the Ucayali from
Smyth, Herndon, and Castelnau; and of the Madeira from
Castelnau and Gibbon; but of the Purus, the largest ap-
parently, and one which, in course of time, will probably
pecome the most important, we have next to nothing. Its
ntouth, and the course of its tributarics, near the base of the
Andes, are alone described.

Condamine and Smyth, in descending thb Amazon, mention

‘the great depth and volume of water at the mouth of the

Purus: Herndon heard from a Brazilian trader at Barra, who
had ascended its stream for some distance, that it was of
great size, : and without obstructions; and Hauxke, in the last
century, arguing from reliable geographical data which he
had collected from Indians, stated Lis conviction that a very
large river, flowing from the Andes east of Cuzeo, reached tho
Amazon to the westward of the mouth of the Madeira.
This'is the sum of our knowledge of the mouth and lower
course of the Purus. The tributaries which flow into it drain
the eastern slopes of the Andes, from the latitude of Cuzco

*
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quite to the frontier of Bolivia—that fronticr dividing the
- streams flowing into the Purus, on the Peruvian side, from

those which feed the Beni, on the Bolivian. These affluents ~

“of the Purus are divided into three distinct systems: the
furthest to the north and west, consistmg of the streams
Howing through the great valley of Paucartambo, which unite
under the name of the Madre de Dios, or Amaru-mayu; the

middle system, draining the ravines of Marcapata and Olla~

chea; and the southern and eastern, being the numer_ous‘
rivers in the province of Caravayas, as far as the Bolivian;
frontier, which unite as the Ynambari. The Madre de Di01
and Ynambari together form the main stream of the Purus. *

The Paucartambo system is the only one which has, ag’
yet, been described by modern explorers. In Spanish times,
the streams. which compose it were explored, and farms of!
cacao and coca were cstablished on their banks ; and in the:
end of the last century an cxpedxtxon was sent to explore the,
course of the Madre de DIOS, under an oﬁ‘icer named Don
Tiburcio de Landa. This must have been at some time pr -
vious to 1780, for Landa was killed in that year in the great;
rebellion” of the Indians under Tupas Amaru' After tl!e}:
declaration of Peruvian independence, General Gamarra,;
the first Republican Prefect of Cuzco, sent an expedition to!

protect the farms in the valley of Paucartambo from the ;
encroachments of the wild Chuncho Indians, and to explore

the Madre de Dios. It was commanded by a Dr. Sevallos, '

now a very old man, retired to a farm in the (‘aravaya
forests, but he has, unfortunately, lost his journal. General
Miller made an expedition into the same region in 1835, and -

penetrated to a greater distance than any other explorer;

! Landu sentin n report of his expe- | encient municipality of that city, an
dition to the Corregidor of Cuzeo. My : well as private collections, for this in-

friend Dr, Don Julian Ochon, the ' teresting document, at my requesf, but

rector of the university of Cluzeo, has  without success.
recently searched the archives of the

L]
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before or since. A very brief account of his journey was
published in the ¢ Ro$al Geographical Society’s Journal’ for
1836; but ethere is a much fuller and most interesting

- journal kept by this gallant veteran, which has never been

printed. In 1852 Lieut. Gibbon, U.S.N., entered the valleys
of Paucartambo and in 1853 I explored a part of the course
of “its prmclpal stream, the Tono? Another expedition to
explore this region, under the sanction and with the aid of
the Peruvian Government, was undertaken by some native
adventurers, accompanied by a few Americigns, and an English
artist named Prendergast, in 1856, but jt completely failed.
+Bince that time the wild Chuncho Indians have continued to
attack and cncroach upon the few farms which existed in
these valleys. at the time of my visit in 1853, and at the-
present moment there is not one remaining. The rich

valleys of Paucartambo, once covered with flourishing cacao
and coca farms, have again become one vast uncultlvated
tropical fr- * - |

Foll&w ‘eastern slopes of the Andes to the south and
emst, W&  me to the streams which drain the valleys of -
Marcapa ‘Ollachea, but of these very little is known. -
"These V& re in the province of Quispicanchi, in the

departmemy  Juzco; and it is said that in times past they
were cultiva: 1 with advantage, and contained many cdea-
farms. In the beginning of the last century a Jesuit found
gold in a hill called Camante, in the Marcapata valley,
"gituated between two ravines, in one of which, called Garrote,
a Spanish company estublished gold-washings. Theleading
man of this company, named Goyguro, employed hundreds of
Indians, and extracted gold from the Camante hill in' lumps;
but one day an immense landslip fell into the Vilca-mayu,’

2 See 1" and Lima, chap. viil. ;- Ucayali. Tho Indians cull all rivers
also R Soe. Journal for 1855. g which scrve as the trunk or centre of

3 Thig * the great river which "o system of streams Huilea or Vilea-
flows iien. “«co, nml falls info the | mayn.
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the chief stream of Marcapata, and all the workmen ran
away, and could not be induced to return. This was in about
the year 1788. .

For forty years after this event coca-farms and gold-wash-

ings were alike abandoned in Marcapata, until in 1828 the
cura of the village of that name, Dr. Pedro Flores, again:

opened a road into the valleys, and, with some associates,:
established several farms for raising coca and fruit. In 1836
a company was formed by several young adventurers, the,
chief of whom weére José Maria Pacheco of Cuzeo and Jose1
Maria Ochoa? of Huara, with.the object of again discovering
the long-lost golden hill of Camante. The party assembledﬁ
at Ocongate, in the cold region of the Andes, whence the
distance to Marcapata, at the commencement of the warm
valleys, is fourteen leagues over a bad road, which traverses
the cordillera of Ausungate and Pirhuayani From Marca-
pata the two adventurers Pacheco and Ochua “+h active and

intrepid young men, advanced into the fory fourteen?
Indians, and a stock of chufius and dried 1 v 80 ex=
plorers penetrated for several leagues, follow t ;urs? 9f~
_ the Vileca-mayu, but their expedition led 4 ractical| |
_ results® In 1851 Colonel Bologenesi becant mager of!
an expedition for collecting, chinchona-bark ‘forests of]
Marcapata, and proceeded to the scene of h '8, accom-|,

panied by a young -Englishman named Gévrye W.ackhouse
They advanced into the forests until they fell in with pa.rtlesi
of wild Chuncho Indians, who were propitiated by presents

of knives and other trifles, and induced to assist young.

Backhouse and his party in collecting bark. Some of the
Chunchos, however, who had received knives, n'eglectnd tol

|

4 Brother of the present rector of the | down the course of Marea-|
university of Cuzco. pata as far as its j *.h the
5 Account of the Valleys of Marca- Ollachea, signed Py ¢ -in th
pata, by Don Jos¢ Marin. Pacheco. | Revue Contemporaii o'y 1860
Museo Erudito del Cuzeo, 1839, No. | Secnes ot P(tysagesf Jdes. i

21. 8cp also an account of a journey

‘\
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.
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work, which enraged the Indians in Backhouse’s service, and
a quarrel ensued, ending in the massacre of Backhouse and
all his party. Those who were out collecting bark, on disco-
vering what had happened, fled to Colonel Bologenesi; but
in their retreat, while fording a river, the Chunchos poured
in a volley of arrows amongst them, and killed forty of their
number. Bologenesi then collected a military force and ad-
vanced into the forests, where he suffered great hardships
fighting with the Chunchos all day, and harassed by alarms
during the night. He, however, collected a thousand quin-
tals of bark, at a cost of fifty lives and three hundred thogsand
dollars. During this expedition indications were met with of
the ancient gold-washings.

It will thus be seen that fevers and perilous roads are not
the only dangers to be apprehended in a search for chin-

" chona-plants.

Lastly, and extending for a distance of one hundred and
eighty miles, from Marcapata to the frontier of Bolivia, is the
watershed along that part of the eastern Andes known as the

" Snowy Range of Caravaya, where the numerous streams take

their rise which unite to form the Ynambari. The Madre de
Dios, Marcapata, end Ynambari are thus the three great
gources of the Purus. The tributaries of the latter drain the
province of Caravaya.

The first mention of this region is to be found in the pages
of the old Inca historian, Garcilasso de la Vega, who says
that “the richest gold-mines in Pern are those of Colla-
huaya, which the Spaniards call Caravaya, whence they
obtain much very fine gold of twenty-four carats, and they -
still get some, but not in such abundance.” The Jesuit
Acosta. also mentions “the famous gold of Caravaya in
Peru” After tho final overthrow of the younger Almagro
in the battle of Chupas-in 1542, some of his followers crossed

6 Comm. Real, ii. lib. iti. cap. xix. p. 174. -7 Lib. iv. cap. iv.
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the snowy range, and descended into the great tropical forests
of Caravaya,® where they discovered rivers, the sands of which
were full of gold. On the banks of these rivers they built
the towns of Sandia, San Gavan, and Sai Juan del Oro;

large sums in gold were sent home to Spain, and the last-

named settlement received the title of a royal city from
Charles V. In 1553 these settlers received a pardon from
the Viceroy Don Antonio de Mendoza, in consideration of the
gold they sent home to the Emperor. It is said that they
sent him a nugget weighing four arrobas, in the shape of &
bullock’s head ; and that afterwards another nugget, in the
shape of a bullock’s tongue, was sent to Philip IL, but that the
ship which carried it was lost at sea. Eventually the wild

Chuncho Indians of the Sirineyri tribe fell upon the gold-.

washers, and overpowered them. In the following century
certain mulattos occupied the gold-washings in Caravaya, and
the king, as a reward for their labours in extracting treasure,
offered to comply with any request they might mak_c?. The
mulattos asked to be called Sefiores, and for the privilege of
entering every town on white mules with red trappings, and
the bells ringing. The Sefiores mulattos were finally expelled
for knocking the priest of San Juan del Oro on the head
while he was saying mass, after a drunken broil. There are
many vestiges of washings, bridges, and cuttings made by
these mulattos, in different parts of Caravaya.’

The Spaniards, however, long continued to extract gold
from the rivers of Caravaya, and established coca-farms and
coffee-plantations in some of the ravines formed by spurs of
the cordillers. Gold, however, was the product for which

Caravays was most famous.

In 1615 the viceroy Marquis of Montes Claros spoke of

® Don Pablo Pimentel says that the | provincia de Carabaya, y majoriad gué
uncient name of the province was Ina- | proponen al Supremo Gobierno el St~
huaya. . * prefecto de ella, Don Pablo Pimentel.
? Bosquejo del estadlo actuul de lo @ Arequipa, 1846,
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the rich lavaderos or gold-washings of Caravaya;' and ‘his
successor, the Prince of Esquilache, wrote a long report upon
them in 1620. It appears that, at that period, the richest of
the Caravaya mines was called Aporuma, and that it had then
been worked for fifteen years by a company of adventurers.
These men, the chief of whom were named Quifiones,
Frisancho, and Perez, had excavated very extensive works
to drain off the' water, and they petitioned the Viceroy to
grant them a mita of Indians to complete the works, for that
thus the royal fifths would Dbe augmented. The Prince of
Esquilache wrote a marginal note, which may still be seen on
the original petition, ordering Don Pedro de Mercado, the
“visitador-general” of Caravaya, to grant them a mita of
Indians within a circuit of twenty leagues of the Aporuma.
mine; with three dollars & month each, besides salt-meat and
other provisions.” In 1678 the yield of the royal fifths from
the Caravaya gold-washings was at the rate of 806 dollars in
three months.® From this time to the end of the seventeenth

century Franciscan missionaries were at work amongst the
wild Chunchos in the forests of Caravaya.* Towards the end

of the last century Caravaya was separated from Peru to
form part of the new viceroyalty of Buenos Ayres, and the
population of whites and civilised Indians was then only
estimated at 6500 souls. Just before that period the town
of San Gavan, with four thousand families and a large
treasure, had been surprised and entirely destroyed by the
Carangas and Suchimanis Chunchos. This calamity took
place on the 15th of December, 1767. The viceray Don
Manuel Amat swore vengeance on the Chunchos; but his
famous mistress, Mariquita Gallegas, better known as La

SULEET W

’

! Memorias de los Vireyeo, i. p. 36. ‘ 3 Relacion del Conde de Castellar,
3 Memorial de cosas tocantes las minas | p. 222.

de Caravaya. J. 58, p. 441. A very f 4 Relacion del Obispo Melchor Lisian

illegible manuseript in the national - y Cieneros, p. 209.

library at Madrid. '
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Perichola, interceded for them, and eventually nothing was
done. The other town of San Juan del Oro had been aban-
doned some time before; and the very sites where they stood
are now uncertain.

In the great rebellion of Tupac Amaru the caciques and
people of Caravaya took part with the Indians, probably
owing to the influence possessed by the Inca, arising from
the large coca estate which bélonged to'him near San
Gavan® At the independence Caravaya became -a part of
the Peruvian department of Puno. .

In 1846 Don Pablo Pimentel was appointed Sub-prefec
of Caravaya, and he endeavoured, by giving & glowing
account of its vast capabilities, to induce the government to

make roads and develop the resources of this important .

province. Shertly afterwards, in 184Y, Caravaya attracted
notice as a land rich in the precious metal, and it soon
became the California of South America. In July of that
year two brothers named Poblete, in searching for chinchona-
bark, discovered great abundance of gold-dust in the sands
of one of the Caravaya rivers, and the news soon spread far
and wide. Up to 1852 crowds of adventurers, among whom
were many Frenchmen, continued to follow in the footsteps
of the Pobletes, but mest of them returned empty, and the
excitement has now died away. The trade in chinchona-bark,
" which once was remunerative, and in which many Peruvians
displayed extraordinary energy and endu'mnce of fatigue,
ceased to exist in 1847, owing to the habit of adulterating the
Calisaya bark with inferior kinds, which gave the Caravaya
article a bad name in the market, and at length rendered
it unsaleable. This adulteration was practised either through
fraud or ignorance. If the former, it was certainly very short-

5 This appears from the Informe of | in Caravaya, shall be gr -
: . © ted to Mart
g“zg(; Tupac Amaru, dated Azangaro, | ano Tupat}:m Amaru as %'S;nrightﬁll pos-
fow 48 1781; in which ho stipulates | session, because it belonged to his
at the coca estate near San Gavan, | father the Inea.
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sighted ; but Don Pablo Pimentel declares that it was done
through ignorance, the bark-collectors mistaking the motosolo
(C. mierantha) and carhua-carhua (Cascarilla Carua). for the
Calisaya bark.® :

The above meagre notices are all that I have been able
to glean respecting the history of Caravaya; and I will now
give a brief description of the geographical features of this
interesting region.

The province of Caravaya consists of a narrow strip of
lofty table-land, bordering on that of Azangaro; the snowy
range of the Eastern Andes for a distance of 120 miles; and
the boundless tropical forests to the castward, stretching
away towards the frontier of Brazil. It is bounded on the
east and south by Bolivia, on the N.W. by the province of
Quispicanchi in the department of Cuzco, on the north and
N.E. by the illimitable forests, and on the west by Azangaro.

The lofty table-land to the westward of the snowy Andes
extends for 120 miles, the whole length of Caravaya, but is
only from five to ten miles broad. It is 13,000 feet above
the level of the sea, and here, about a century ago, after the
destruction of San Gavan, the town of Crucero was founded,
as a central position for the capital of the provinee, and as
being free from the attacks of wild Indians. It derives its
name from the numerous roads which branch from it to the
villages on the eastern slopes of the Andes. This narrow
plain, on which Crucero® is situated, is very swampy, covered
with long tufts of yehu grass, and intensely cold. Tt yields
pasture to immense flocks of sheep; and to the curious
hybrid, first bred by the cura Cabrers, in 1826, between an
alpaca and a vicufia, called the paco-vicufia, with a black
and. white fleece of long fine wool, which is-wove into fabrics
like the richest silk.” ‘

¢ Bosquejo, &c. within Cnravaya, called Macusani,
7 There is one other town, or rather | about 30 miles north-west of Crucero.
wretched village, on this Aretie plain, 8 A Quichun poem was written on
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But the largest and only important part of Caravaya con-
sists of the forest-covered valleys to the castward of the
Andes.. On the western side that mountain-chain rises

abruptly into peaks covered with snow, from an elevated

plateau 14,000 feet above the sea; but on its castern side
the descent is rapid into tropical valleys. Long spurs run off
the main chain to the northward, gradually decreasing in
elevation ; and it is sometimes a distance of sixty or eighty

- miles before they finally subside into the boundless forest-

covered plains of the interior of South America. Numerous
rivers flow through the valleys between these spurs, to join
the Ynambari; and in these valleys, near the foot of the
main chain of the eastern Andes, arce the few villages and

coca and coffee plantations of Caravaya. In these long spurs _

and deep ifalleys Caravaya differs in geographical character
from the more northern region of Paucartambo, where the
Andes subside much more rapidly into the level plain.

In the warm valleys are to be found all the wealth

-and population of Caravaya. The population consists of

22,000 souls, almost all Indians; and the wealth, besides the
flocks of sheep on the western table-land, is created by
the produce of coca, coffee, sugar-cane, and aji-pepper plan-
tations, fruit-gardens, and gold-washings. Correct statistical
returns are unknown in Peru; but, as near as 1 could make
out, there is an annual yield of 20,000 lbs. of coffee and
360,000 1bs. of coca.® I could obtain no reliable statements
respecting the yield of gold.

The Caravayan valley which is furthest to the north and

‘west is that of Ollachea, bordering on Marcapata, where

there is a small village at the foot of the Andes. Next come

the Cura Cabrera, and his breed of . The people of Sandia told me 45,000

?_co-vicuﬁas, by Don M. M. Basagoitia. ; ccstos, ar 900,000 1bs.; and Lieut.
ivero's Antiq. Per. 112-13. ! Gibbon, U.8.N,, in his work, says
® According to Don'Pablo Pimentel. | 500,000 1bs. .

L J
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those of Ituata and Corani. The little village of Ayapata,
near the source of the river of tho same name, comes next;
and thirty miles further in the interior, an intclligent and
enterprising Peruvian, named Don Agustin Aragon, has
established a sugar-canc estate called San José de Bella Vista.
It is situated at the junction of two rivers, and he is thus
protected from the attacks of the savage Chuncho Indians who
prowl about in the surrounding forests, He has made a road
practicable for mules from the village of Ayapata to his
estate; and he finds the manufacture of spirits from the
sugar-canc far more profitable than digging for gold or hunt-
ing for chinchong-bark. He is g man full of e¢nergy and
resource. [His attempt to establish a manufactory of india-
rubber only failed through the refusal of the Peruvian
government to give him a contract for supplying the army,
and thus assist his first efforts; in 1860 he sent an expedition
into the forests to collect wild cacao-plants; any scheme for
developing the resources of the country is sure to receive his
advocacy ;s and he looks forward with confidence to the day
when a steamer shall ascend the Purus and Ynambari, and
return to the Atlantic with a cargo of the produce of Cara-
vaya. Tt would be well for Peru if she contained many suach
men as Don Agustin Aragon.

It is supposed that the old Spanish town of San Gavan was
situated near a river of the same name, about twenty miles
from Aragon’s estate. The site is now overgrown with dense
forest, and it has never been visited since its destruction; yet
it is believed that vast treasure lies comcealed amongst the
tree-covered ruins, becausc the attack of the Chunchos was
sudden, and at once successful ; they care nothing for the

~ precious metals, and San Gavan contained a royal treasury,

and was & central®deposit for the gold of Caravaya. The
Chunchos, in former times, were in friendly commmunication

with, and even took service under, the Spaniards; but the
. b
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tyranny of the latter at length exasperated them, and led to”
the destruction of San Gavan. Since that time the Chunchos.
have wandered in the forests in small tribes,' the implacable
enemies of all white men and Inca Indians.

Following the eastern slopes of the Andes to the south-
east, the next village to Ayapata, at the head of another deep
ravine, is Ccoasa, and next follow Usicayus, Phara, and Lim-.
bani. Phara is in a ravine on the eastern slope of the
* Andes, about thirty-five miles from Crucero. Here many
gold-mines were worked by the Sciiores Mulattos, and at no.
great distance is the famous gold-mine of Aporums, in the
ravine of Pacchani. Phara ison the road to the gold-diggin.g&
which were discovered by the brothers Poblete, and which
attracted so many luckless adventurers between 1849 and
1854. They are at a distance of fifteen leagues to the nor.th-'.
ward. The path lies along a long ridge, gradually descending’
for six leagues to a little hamlet called La Mina. 'l‘henc?
to the banks of the river Ynambari, here called Huari-huari,
is a distance of three leagues, down a very dangerous road,,
covered with huge blocks of schist, and skirting along fearful
precipices. For this distance the road is passable for mules.

The river is seventy yards broad, and is crossed by an oroyd, -

or bridge of ropes, traversed by & sort of net or cage, inte:
which the passenger gets, and is hauled over to the other side,

at a giddy height above the boiling flood. On the other gide, aé.

the junction of

Juma,
[ 2

hos of Caravaya be- Gnrcil;lsso de la Vewma mentions the f_,
! These Chuncho Y ‘ Corangues 23 a fierco %n‘bo to the north

1 he same tribe as the fierce | Coran
ﬁﬂﬁuf& t(,fc t??e Paucartambo valleys, | of Quito, who were conquered by the

for some account of whom see my for- | Inca Huaynn Capac.-—Comm. Real, 1.
mer work, Cuzco and. Lima, p. 272. 1ib. viii. cap. vii. p. 274. .

Don Pable Pimentel culls the wild 2 ()hallhuﬂ_, fish, in Quichua; and
tribes of Caravaya Caranques and Su- | uma, water, in Aymara.
makuanes, but I think this isa mistake,

the Huari-huari and the golden river of Chals:
2there is & place which has been named Versailles by
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some French adventurers, of whom the most daring and
energetic is a'M. La Harpe. The road, so far, was opened
by a party of soldiers of the batallion Yungay. From Ver-
sailles to the lavaderos or gold-washings is a distance of
six leagues up a narrow forcst-covered ravine; and, in this
‘distance, it is necessary to wade across the river Challuma no
less than fifty-three times—the water coming up to the waist,
the feet constantly slipping ovér loose rounded stones, the

only support a long staff, and where one false step would bo

inevitable destruction. At the end of {his perilous journey

there is a place called Alta-garcia, where the administradores
of the company of first discoverers were established in 1850.

. Thence to Quimza-mayu (three rivers) is half a leaguc, and

here the lavaderos commence. In -this part of its course the
river is called Taccuma, Many of the gold-seekers, such
as the Sefiores Carpio, La Harpe, Valdez, Tovar, Cardenas,
and Costas, have been men who were formerly engaged
in the chinchona-bark trade, and who know the country
thoroughly. The tributaries of the Challuma,-called Quimza-
mayu, rise in hills completely isolated from the Andes; and
their sands are full of gold, both in dust and nuggets.
Immediately above the lavaderos rises a hill called Capac-
urco, and by the French adventurers Montebello, formed of
quartz and other primitive rocks, with rich veins of gold.
Here Don Manuel Costas of Puno erected a house, and
brought out machinery for crushing the quartz, but the
undertaking failed through the badness of the machinery,
and the immense cost and difficulty of transporting materials
through sich a country. A few adventurers, however, still
continue to wash for gold in the Challuma or Taccuma. In
the part of its course above the lavaderos this river descends
rapidly from an isolated range of forest-covered precipitous
hills, and in one place its waters plunge down in a cascade,
: r 2
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with a sheer fall of forty fect> The gold-seckers of the

Challuma have penetrated further into the forosts, and ncarer

to the main strcam of the Purus, than auny other explorers;

and their discovery of the Challuma, and of the auriferous

hills near its banks, has added something to our geographical

knowledge of this region. :

" The remaining villages on the castern slopes of the Caras

vayan Andes are Patambulo, Sandia, (‘uyo-cuyo, Quiaca, -

Sina, and the farm of Saqui, on the fronticr of Bolivia. The
river of Sandia has one of its sources near the pass twent)?
miles north-east of Crucero, whence it flows p ‘
for many leagues down a mnarrow gorge, with magn_lﬁcm‘t‘
mountains rising up abruptly on cither side. At ﬂ (11?*'““1“9
of twenty miles below Sandia, in a part of the ravine (‘,a.lle(l;:
Ypara, the coca and coffee plantations commence, a.t a hexghtg
of 5000 feet above the sea. Beyond Ypara cultivation ceases,
and the river, now increased to double its former 8170 by
its junction with the Huari-huari, flows for many lefigue
between mountains covered from their summ’ltsv with a.g
densé tropical forést. This region is known as San Juan del4
Oro, onto famous for its gold-washings; and here 1:1_18 royal
town of the same name stood, founded by the fugitive A1-1
magristas, and afterwards tenanted by the Sefiores M ulatto.s,
but long since destroyed and abandoned. The forests contain.
chinchona-trees of valuable species, and, until the last four-'
teen years, they were frequented by bark-collectors.

While flowing through the forests of San Juen del Oro the

river takes a turn to the westgvard, and, at a djstance of
sixty miles from Sandia, enters the Hatun-yunca, or Valle-
Grande, where the people of Sandia have very ext'ensxvel

3 Lijera descripoion que hace Juan | visit, there were a hundred people at

Bustamante, de su viaje @ Carabaya, y | the lavaderos of the Challuma, and
del estado actual de sus lavaderos y | that the Indians received 4 sials &
minerales. Arequipa, 1850. Busta- | day: :

mante says that, at the time of his

ast Sandia, and
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coca and coffee plantations. The curve here made by the
river is so considerable that the people from Sandia reach
their farms in the Valle Grande by leaving the ravine
above Ypara, and making their way across the grass-covered
mountains. The coffee-plants in these farms receive no
attention whatever from the time they are planted, so that,
imﬁﬁ.l'"); of the dense well-pruned bushes of India or Ceylon,
tl,"iy“'i"grow into tall straggling trees alout twelve feet high,
v, “a very small harvest of berries on cach, but each
10rry well exposed to the sun. The coffee is certainly ex-
cellent.

Passing through the Valle Grande the river flows on past
Versailles, where it receives the golden Challuma, and,
uniting with all the other rivers of Caravaya, becomes that
great Ynambari which finally effects a junction with the
Madre de Dios, and forms the main stream of the mighty
Purus. .

The river Huari-huari, which is formed by two streams

“,fﬂowing from the villages of Sina and Quiaca, joins the river
“of Sandia about thirty miles below that town, - and their

united streams compose the Ynambari. Finally the river
Tambopata rises near a farm called Saqui, just within the
b(;undary between Peru and Bolivia, at the foot of a ridge
of the Eastern Cordillera. After a course of forty miles it
receives the river of San Blas, on the banks of which the
people of the Sina village have their coca-plantations. Eighty
miles lower down the Tambopata unites with the river Pablo-
bamba, on its right bLauk, at a place called Putina-puncu.
The "Pablo-bamba rises in a hill called Corpa-ychu on the

_ very frontier of Bolivin, and is only divided from the Tambo-

pata, during its whole course, by a single range of hills. The
frontier between the two republics has never been surveyed.
Below Putina-puncu the united waters of the two rivers enter
the vast forest-euvere(.l plains into which the spurs of the
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Andes finally subside, and henceforth its course is entirely :
unknown. I think it probable, however, that the Tambopata -

finds its way direct to the Purus, without previously uniting

with the Ynambari. .

The respective distances and populations of tke villages of

Caravaya are as follows :—

Miles. popuintion.  (ar
Ollachea to Ituata .., .. 12 vae
" Corani .. .. 10
. Ayapata .. 18 ~h
» Ceoasa .. .. 10 .. .. 12,000 \’
’ Usicayus .. 18 R
» Phara .. .. 20
» Limbani .. 8
’ Patambuco .. 16 e e 1,000
’ Sandia .. .. 12 e 4,000
» Cuyo-cuyo .. 13 R 2,000
» Quiaca.. .. 21 e 600
’ Sina .. .. 20 e e 600
' Bolivian frontier 12
192 20,200
Macusani to Crucero .. 380 . .. 1800
Population of Caravaya .. .. 22,000

But some of these villages arc at greater distances from the
foot of the Andes than others; thus they are not in a straight
line, and the direct distance from Ollachea to the ?olivian,
frontier is a good deal under 180 miles. The valleysin which.
the Caravaya villages are situated are separated from each
other by spurs of the Andes, many of them so. wild and pre-
cipitous as to be quite inaccessible ; and there 15 1o means of
passing from village to village, in many instances, Wlt‘.h‘,)ut
crossing the Andes to Crucero or Macusani, aud d.esce'ndmg
again by another pass. For this reason Crucero, being in the
most central position, has been chosen as the site of the
capital of the province, though in a bleak and intensely cold

region. . !
The geological formation of Caravays is composed of nob-
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fossiliferous schists, micaceous and slightly ferruginous, with
veins of quartz. It is a portion of the extensive system of
rocks which Mr. Forbes has grouped together as belonging
Yo the Silurian epoch, and which extends alinost continuous].y
over an extent from north-west to south-east of more than
seven hundred miles, forming the mountain-chain of the
Eastern Andes, continuous from Cuzco, through Caravaya, to
Bolivia. -These rocks throw off spurs along the castern side
of the main chain. Of this formation, too, are the loftiest
mountain-peaks n South Ameriea :—Ilampu, or Sorata
(24,812 feet), and IMimani (24,155 feet). Hlampu, Mr.
Forbes assurcs us, is fossiliferous up to its very summit.*
Such is & bricf account of the geography of Caravaya, and
especially of the streams which combine to form the great
river Purus, from the rivers of the Paucartambo valley on the
extreme north-west, to the Pablo-bamba on the frontier of
Bolivia. The streams flowing from tlie Eastern Andes to the
north-west of the Paucartambo system combine to swell the

Tcayali, while those to the south-east of the Pablo-bamba full

into the Beni, one of thoe chief tributaries of the Madeiry.
The intermediato streams are the sources of the unknown
Purus, they are all more or less auriferous, they flow through
forests abounding in valuable products, and through countries
of inexhaustible capabilities. - Yet the courses of very fow of
them have been explored to distances of seventy miles from
their sources, and the main stream of the Purus, one of the
principal affluents of the Amazon, may be said to be entirely
unknown to geographers.

4 On the Geology of Bolivia and
Southern Peru, by David Forbes, Esq.,
in the Journal of the Gevlogical Society
for Feb. 1861, p. 53.

Mr. Forbes had, of course, person-
ally examined only w portion of this
great Silurian region. At Tipuani, in
Bolivia, there is & very rich nuriferous
country, composed of bluc-clay slates,
with no fbsgils; while the beds near

.

Sorata contain fossils, and eonsist of
bluc-clay shales, micaceous slates,
gruuwacke, and clay slutes, with gold-
bearing quartz, metallic hismuths, 1ron-
ore, and argentiferous galena. “The
whole of this Silurian formation is cmi-
nently auriferous, and coutains every-
where frequent voins of auriferous
quartz, ususlly associated with iron
pyrites.”
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CHAPTER XIIL

CARAVAYA.—THE VALLEY OF SANDIA.

Ox~ the 18th of April I left Crucero, on my way to the chin-
chona forests, rather late in the afternoon, accompanied by
Mr. Weir the gardener, a young mestizo named Pablo
Sevallos, and two cargo-mules, After o ride of three leagues
along the bleak plain of Crucero, covered with coarse Stipa
and stunted Cacti, we reached a little shepherd’s hut, called
Choclari-pifia, at dusk. It was built of loose stones, with @
sheepskin hung across the doorway, but with no plaster or
mud between the interstices of the stones, so that the
piercingly cold wind blew right through the hut The poor
Indian family were kind and hospitable, and gave ws plen ;’
of fresh milk, Next morning wo continued tho journefs
along the same plain, with the snowy peaks of the Caravayan
Andes on the left, and the glorious nevada of Ananea
ahead, whence rise the rivers of Azangaro flowing into.la.ke
Titicaca, and of Ynambari finding its way to the Atlantic, -
A ride of twelve miles brought us to a hut called Accoe-kunka
(neck of sand), at the foot of long ridges of dark-coloured’
cliffs, with huge boulders of rock scattered over the sides of *
the hills. A hard white frost covered the ground.
At Acco-kunka I met a red-faced man, about fifty years
of age, who gave his name as Don Manuel Martel. He said
that he had been a colonel, and had suffered persecution.
for being faithful to his party; that he had lost much money.;-;

- 1 The thermometer was at 25° Fahr, inside the hut.

v
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in the cascardle trade; and that he was now making a
clearing in the forests of Caravaya, for the purpose of
growing sugar-cane. He talked about M. Hasskarl, the
Dutch agent, who was cmployed to obtain chinchona-plants
in 1854, under his assumed name of Miiller; said that he
employed an agent named Clemente Henriquez to collect
the plants; and vowed that if he, or any one else, ever again
attempted to take cascardla (chinchona) plants out of the
country, he would stir up the people to scize them and cut
their feet off.  There was evidently some allusion to myself
in his bluster; and T suspected, what afterwards proved to
be the ease, that Martel had, by some means, got information
respecting tho objects of my journey, and was desirous of
thwarting them. Ihad always carefully avoided any mention
of the subject since-leaving Arequipa. Martel said he was
going to buy gold-dust at Doti, so I soon got rid of him
and, passing an alpiné lake, full of water-fowl, we began the
descent into the golden valleys of Caravaya.

 On the left a black cliff, perpendicular, and fully 2000 feet
high, formed one side of the descent, and the space on its

jnner side was occupied by a small glacier, the only one 1
have ever scen in the Andes; whence descends, in a long
waterfall, the source of the little river Huaceuyo, which
dashes down the ravine. For the first thousand feet the
vegetation continues to be of a lowly alpine character, con-
Sisting of coarse grass and flowering herbs, chiefly Composite,
of which therc were several Senecios, generally with yellow
flowers, a gentian with violet-coloured flowers, a Bartsia with
a yellow flower, a little Plantago, and a Ranunculus, As we
continued the descent, the scenery increased in magnificence. -
The polished surfaces of the perpendicular cliffs glittered
here and there with foaming torrents, some like thin lines
of thread, others broader and breaking over rocks, others
sceming to burst out of the flecey clouds; while jagged
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black peaks, glittering with streaks of snow, picrced the
mist which concealed their bases. After descending  for
some leagues through this glorious scenery, the path at
length crossed a ridge, and brought us to the crest of the
deep and narrow ravine of Cuyo-cuyo.

The path down the side of the gorge is very precipitous,
through a succession of andeneria, or terraced gardens, some

abandoned, and others planted with ocas (Oxalis tuberosa), B

barley, and potatoes; the upper ticrs from six to eight feet

wide, but gradually becoming broader. T'heir walled sides are

thickly clothed with Calceolarias, Celsias, Begonias, a large
purple Solanum, and a profusion of ferns. Dut it was not
uptil reaching the little village in the botton of the hollow
that all the glories of the scene burst upon mie, The river of
Sandia, which takes its rise at the head of the ravine, flows ‘
by the village of Cuyo-cuyo, bordered by ferns and wild
flowers. It is faced, near the village, with fern-covered
masonry, and is crossed by several stone bridges of a single ‘
arch. Almost immediately on either side, the steep preci- 1
pitous mountains, lined, at least a hundred decp, with well- /
constructed andeneria, and faced with stone, rise up abruptly/-
In several places a cluster of cottages, built on one of the,
terraces, seemed almost to be hanging in tho air. Above all *
the dark rocks shoot up into snowy peaks, which stood out
against the blue sky. A most lovely sccne, but very sad, -
for the great majority of those carcfully-constructed terraces,
eternal monuments of the beneficence of the Incas, are NOw
abandoned. The alealde of Cuyo-cuyo received me most’
hospitably. In the early morning numbers of lambs and !
young llamas weve playing about in the abandoned terraced
gardens near the village, Besides Cuyo-cuyo, there are two -
small hamlets, called Muchucachi and Sullanqui, and several
scattered huts in the ravine, the population of which i8¢
estimated at 2000 souls. : )
i

U
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In the morning of April 20th I rode down the beautiful
gorge to the confluence of the rivers of Sandia and Huaccuyo.
After this junction the stream becomes a roaring torrent,
dashing over huge rocks, and descending rapidly down the
ravine towards Sandia. On both sides vast masses of dark
frowning mountains rear themselves up for thousands of feet,
and end in fantastically shaped peaks, some of them veiled
by thin fleecy clouds. The vegetation. rapidly increased in
luxuriance with the descent. At first there were low shrubs,
such as Baccharis odorata, Weinmannia fagaroides, &c. ; which
gradually gave place to trees and large bushes; while all the
way from Cuyo-cuyo there were masses of ferns of many kinds,
Begonias, Calceolariag, Lupins, Salvias, and Celsias. Water-
falls streamed down the mountains in every direction: some
in a white sheet of continunous foam for hundreds of feet,
finally seeming to plunge into huge beds of ferns and flowers
some like driven spray; and in one place a fall of water

could be seen between two-peaks, which scemed to fall into
the clouds below.

. A most glorious and enchanting scene, allowing little
time to think of the road, which was_ very bad, and in many
places most perilous. In its best parts it was like a steep
back-attic staircase after an earthquake. Three leagues from
Cuyo-cuyo is tho confluence of the torrent of N. acorequi with
the river of Sandia; and after this point maize begins te be
cultivated, where the craggy jutting cliffs permit, between
the river and the mountains. The Indians live in eyrie-like
huts, perched at great heights, here and there, amongst the
maize terraces. The village of Sandia is at a distance of
fifteen miles from Cuyo-cuyo, down this ravine, a dilapidated
little place, with more than half the houses roofless and in
ruins. It is built along the banks of the river, and has a
church in the plaza. The mountains rise up all round it,
almost perpendicularly, forming a closc amphitheatre ; and
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in two places glittering cascades foam down from their very
summits, into the bushes on a level with the town.

The descent from the summit of the pass over the Cara-
vayan Andes to Sandia is very considerable, nearly 7000 feet
in thirty miles, from an arctic to a sub-tropical climate. The
height of Crucero is 12,980 fect ; of the pass 13,600 ; of Cuyo~
cuyo 10,510; and of Sandia 6930 feet above the sea? :

The four mountains closely hemming in the village of
Sandia are mount Chicanaco, which is beautified by a s'pleI}'
did cascade ; mount Vianaco, which ends in two fine wooded
peaks, between which a long slender thread of water descends
into the foliage midway ; mount Camparacani, on the o.thel'_
side of the river, which rises up to a stupendous helg"ht,
ending in a jagged rocky peak ; and mount Catasuyu, which .
completes the cirele, rising abruptly above the chul‘C!l-
name of Sandia is probably a corruption of the Spanm?l .word
sandilla, the first settlers having mistaken the quantities of
gourds which grow here for sandellas or water-melons.

When I arrived in Sandia the governor wus absen )
ostate; the cura, my good friend Dr. Guaycochea, Wag gettn.lg
in his maize-harvest on his land near Cuzeo ;. and the prin-
cipal remaining inhabitants were the Juez d
“Francisco Farfan, and one Don Manucl Mena, who was drunk
in bed when I arrived, but who afterwards received me very .
hospitably. These good people are, in manners and edu 4
tion, the roughest backwoodsmen, much too fond of aguars
diente, and addicted to chewing coca to cxcess; but they

are warm-hearted and neighbourly, while they display some

energy in working the coffee and coca estates in the distant

miontafia, and in making roads, such as they are, from these

estates to Sandia. The richer people of Sandia all have

more or less of Indian blood, and their wives and daughters

2 Ohservations by Negretti and Zambra's toiling-puint thenmometer.
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“are unable to speak any language Lt Quichua; and thus

they scem to be more closely united in interests and feelings
with the mass of the population than in amy other part of
Peru. Tho Indians of the district of Sandia are divided into
six ayllus or tribes, besides the inhabitants of the villages of
Sandia, Cuyo-cuyo, and Patambuco, These ayllus are cstab-
lished on tho mountains around Sandia, living in scattered
huts, somo cultivating maize and potatoes, others raising
barley and alfalfa for mnles. The ayilus are called Laque-
que, about a league up the river, on the right bank; Cuyo-
cuyo (not the village), behind mount Camparacani ; Oruro,
on the heights below Ctly0;011yo; Quiaca (nct the village),
near Oruro; Quencqui, about g lIeague down the river; and
Apabuco, bohind mount Catasuyn. The population of the
parish of Sandia is about 7000; 4000 in Sandia and its six
ayllus, 2000 in the village and ravine of Cuyo-cuyo, and 1000
in Patambuco. As many as 1000 souls fell vietims to the
dreadful pestilence of 1855, which raged over all parts of the
Andes of Peru. Nearly every Indian family, besides land
pear Sandia, owns a small farm of coca. or coffee down in the
montafia, to which men, women, and children go at harvest-
time. As in all parts of the Andes, so in the Sandia ravine,
I constantly found the Indians civil, obliging, and respéctfu],
always saluting with an “ Ave Maria Taytay !” and a touch
of the hat in passing. They are reserved and silent, it is
true, and superficial observers take this for stupidity. Never
was there a greater mistake: their skill in carving and all
carpenter’s work, in painting and embroidery, the exquisite
fabrics they weave from vicuiia-wool, the really touching
poetry of their love-songs and yaravis, the traditional histories
of their ayllus, which they preserve with religious care, surely
disprove so false a charge.

The houses in Sandia are the mecrest barns, with mud-
walls, and roofs which let the water in. All the family sleep
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together in a promfeuons way; pigs and fowls wandering:
over the floor at-early dawn. The Juez de Pz, Francisco;
Farfan, administers Jjustice in such a placo as this, lounging OIIQ
a sort of mud-platform at one end of the room, where his be
is made up, while the culprit, and a crowd of alcaldes an
Spectators, stand before him. Every one chatters at the samé
time for about ten minutes, and the prisoner is sent 10
the lock-up. The Jueces de Paz have to render periodical
accounts of all their cases, attested by witnesses, to the Juez
de Primera Instancia in the capital of the province,

‘While upon the subject of these local authoritics, it will 5
be well to give an account of the powers placed in thelﬁ
hands by the Constitution of 1856, by which Peru is nOWi
governed; both because the measures then adopted willy
I believe, have a lasting and beneficinl cffect om the people,]
and because the persons so vested with power endeavoured4
to display their patriotic zeal by throwing obstacles in my]
way. By this constitution it was provided that in the capitaly
of each department there should be a Junta Departmentalf
the members of which should be clected in the same way
and with the same qualifications as those for the National¢
Congress, to meet every year. These Juntas were to deli¥
berate and legislate for the advancement and material progres
of the departments, their decrdes being null if contrary to an
law of Congress. The evident objection to this measure is i
tendency to split the country up into small communities with§
separate interests, which has always proved to be mosf
disastrous in thinly-peopled and half-civilized states. This;
view is taken in a very able article on the constitution, in &3‘
periodical published at Lima, where the Juntas Departmcntalea
are declared to be the initiation of a system of federation,™ ;
the result of which has always been to dismember countries]

3 Titulo 14, 5. 104.
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into 8o many small depopulated districts, as in Mexico, Central
America, New Granada, and the Argentine Republic, intro-
ducing civil war, anarchy, and dissolution. The writer might
now add the dib—United States of North America also.*

But the institutions to which I before alluded, as having
had a beneficial effect, arc the Juntas Municipales,® which
were to be established in every district where materials
existed to form them, and to have the regulation of the local
funds and improvements. They were to consist of the most
influential citizens, elected by their fellow townsmen, and
were to attend to local interests, have charge of the civie
registers, take the census, &e. The same writer speaks of
these municipalities in terms of unqualified praise; and says
that their establishment is a positive good, without in any

_way promoting a federation which would be ruinous to

Peruvian nationality.* They will give young men the oppor-
tunity of becoming acquainted with public affairs, teach them
habits of business, and gradually train them for more impor-
tant political duties. I look upon these institutions as one of
the sources of hope for a- bnghter future for Peru; and as
Jong a8 they show activity, whether in a right or wrong
direction, they must be productive of good. The habit of
taking an active part in public affairs must be better than
the torpor and indifference which formerly prevailed., T saw
soveral signs of activity in these Juntas Municipales during
my Journey from Puno. At Lampa they werc actively

‘engaged in an endeavour to re-establish a manufactory of

glazed tiles in that town; in Azangaro they were collecting
subscriptions for a bridge across the river, to which one of
their body had contributed half the required sum; and in

+ The Juntas Departmentales have | them to meet.
gince been abohshec{ by the Rufurmod 5 Titulo 15, 8. 114, . . .
Constitution, promulzated in Nov.| ©® La Revista de Lima, tom. i. p.
1860. Up to May, 1860, Gen. Castilla, | 159-60. Nov. 15, 1859. An article
the President, had never permitted | by G. A. Flores.
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Sandia they were drawing up a report on the state of the roadS,
with an estimate of the sum required for their thorongh’
repair and bridging. I was happy to be able to assist tha.{l
Sandia Municipality, by preparing a map for them, to illus<
trate their report. Tho Juntas Mum'ca'palzs of Sandia andi
Quiaca also, especially the latter, took measures to prevent
me from procuring a supply of chinchona-plants or seeds,g
influenced by motives which exposed their ignorance of?
political economy, while it displayed their activity and"
patriotic zeal.

In Sandia the municipal body consists of the Alealde Mnni
cipal, who presides, the Tenicnte Alealde, the qylld" '
Judges of the Peace, three Regidores, one of whom is Don
Manuel Mena, and a Secretary. '

My original plan had been to examine the chinchona forests
during this month, make as many motcorological and other
observations as-was possible, and perhaps send down a small
collection of plants to the coast; but to make the principal]
collection of plants and sceds in August, the motth wlen thef
seeds of (. Calisaya are ripe. I had not, howe-vcr, been two
days in Sandia before I discovored that Martol had -alread
written to several of the inhabitants, urging theny to prevent
me from taking chinchona plants or seeds out of the country,
and to bring the matter before the Junta Munidipal of the
district. I heard also that he was busying himself in the
same way in other villages bordering on tho chinchona forests.
My mission was becoming the talk of the whole country ; and
I at once saw that my only chance of success wasto commence
the work of collecting plants without a moment’s delay, and,
if possible, anticipate any measures which might be taken to
thwart my designs. '

It was at Sandia that it became necessary to make final
preparations for a journey into the forests, for beyond ‘this
point the possibility of procuring supplies of any kind i'si

. 3

i
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very doubtful. I here laid ‘in a stock of bread to last for
about a month, which was toasted in the oven belonging to
the cura, the only one in the place, and which, together with
some chocolate and cheese, formed the provisions for myself
and the gardener. I then persuaded the judge to order
the alcaldes of four of the ayllus to procure four Indians and

. “two cargo-mules, the Indians to bring their own provisions
- with them, for which I advanced them money. After consider-

tble delays my little expedition was ready to start, consisting
of myself, Mr. Weir the gardener, Pablo Scvallos the mes‘mo,
four Indians, and two mules. The supplies and provisions
were packed ‘in six leathern bags, containing tea and sugar,
chocolate, toasted bread, cheese, candles, concentrated beef-
tea, changes of clothes, instruments, powder and shot, besides
a tent, an air-bed, gutta-percha robes, ponchos, a wood-knife
and trowel, and maize and salt meat for Pablo and the In-

. dians. It took several days to complete these preparations.

The climate of Sandia, at this time of the year, is exceed-
ingly agreeable, the days being fine and clear until late in

.the afternoon, and not too hot. The prevailing wind blows

up the ravine from the north-east, being the trade which

" comes across the vast forest-covered plains of the interior.

It is this warm trade-wind which produces a much milder
climate and more tropical vegetation in Cuyo-cuyo than in
Arequipa, though the former place is three thousand feet
highér than the latter. In Sandia, just after sunset, it fecls
rather chilly, and during the middle of the day the sun is ex-
ceedingly hot. Light clouds generally hang about the highest
peaks. The variety of most beautiful and graceful ferns on
the walls of the houses, and near the banks of the river, is
endless, .
Ihad the satisfaction of seeing, in the house of Don Manuel
Mena, before leaving Sandia, a bundle of small branches of
the yehu cascarilla (C. Calisaya, var. B Josephiana), with
: Q-
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leaves and flowers, which had. been collected as a tonic medis
cine for a little daughter of my host. §

On the 24th of April, late in the afternoon, we left Sandies:
and reached the tamdo, or travellers' hut, called Cahuan~
chaca, before dark. The road leads down the ravine, along

narrow ledges overhanging the river, which dashes furiouslglkz
along, in most places between perpendicular cliffs. The:

path is very narrow -and dangcrous, but. the scenery iﬁ‘;
superb, and the vegetation becomes richer and more tropiciy

at every leaguc of the descent. , !

One of the Indians traitorously fled on the first day, afi
my party was thus reduced to three, who were barely ab®
to carry the necessary provisions. These three men provey
faithfal and willing fellow-labourers. ~Their names wely
Andres Vilca of the Oruro Ayllu, Julian Ceuri of QUYO‘CUY_,
and Santos Quispi of Apabuco. They were ﬁne-lookﬂ?g yourg
fellows, wearing their hair in long plaits down thelf‘ bac
coarse canvas trousers and shirts. They carry the cm-gos. ¢ |
large cloths tied in bundles, and placed in other cloths, whi ;
are passed over one shoulder and tied across the chest, call
ccepis. They stoop forward and step out at & great rate ; aBg
it is in this way that Indians_carry their burdens along
roads, and women their children, throughout Peru. :
tambo of Cahuan-chaca is a shed, with one side open, and %
slept in company with three Indians and a woman on ‘
way to get in a coca-harvest in the Hatun-yunca, who b
living very well on salt mutton, eggs, and potatoes.

The river rushing down the valley winds along the. sme
breadth of level land, striking first against the precipitod§
cliffs on one side, and then sweeping over to the other, s
that & road in the bottom of the valley wonld require a bridge
at almost every hundred yards. It has, therefore, beew
necessary to excavate a path in the sides of the mountam;
high ahove the river, which in some places has a breadth .G

N
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three feet only, with a perpendicular cliff on one side, and a
precipice six or seven hundred feet deep on the other ; while,
in others, it zigzags down amongst loose stones, where one
false step would be immediate destruction. But the scenery
continued to increase in beauty, and the cascades were really
_splendid : —
“ A land of streams! some, like a downward smoke,
Slow-dropping veils of thinnest lawn, did go;
And some thro” wavering lights and shadows broke,
Rolling a stumbrous sheet of foam below.”

The river dashed noisily tlu‘ough_ the centre of the gorge,

and the massts of green on either side were toned down by
“many flowers in large patches, bright purple Lasiandre,

orange Cassice, and scarlet Salvie. I also saw an Indigofera

growing in this part of the ravine. ’

A mile from the hut of Cahuan-chaca is the confluence of
the river Huascaray; and a league lower down is the little
shed or tambo of Cancallani. Here bamboos and tree-ferns
first appear, and coca is cultivated in terraces which are
fringed with coffee-plants, with their rich green foliage and
crimson berries. I observed that the huts in the middle of
these patches of coca or maize had no doors, showing the con-
fidence of the Tnmates in the honesty of the numerous passers-
by, who go to and fro between Sandia and the more distant
coca estates.” I passed the estate of Chayllabamba, with

“terraces of coca at least fifty decp, up the sides of the moun-

7 The samo was once the ease all
over Peru, in the good old days of the
Incas, as we know from the curious
dying confession of the last of the
cqnquerors, Marcio Serra de Lejesama,
addressed to Philigr IL., a.pn. 1589.

“ Your Majesty must understand that
my reason for making this statement
is to relieve my conscience, for we
have destroyed the government of this
people by bur bad expmple. Crimes
were once 8o little known among thom,
that an Indian with 100,000 pieces of

gold and silver in his house left it
open, only placing & little stick across
the door, as a sign that the master
was out, and nobody went in. But .
when they saw that we placed locks
in our doors, they understood that it
was from foar of theft; and when they
saw that we had thieves amongst us,
they thought little of us; but now
these natives, through our bad example,
have come to such & pass that noerime
is unknown to them.”— Calanche, lib.
i. eap. 15, p. .98

o 9
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tains; and Asalay, a coffec estate, with groves of orange and
chirimoya-trees, the extreme point reached by M. Hasskatl,
the Duteh collector, in 1854. At the confluence of the rivers
Asalay and Sandia perpendicular cliffs rise abruptly from the
valley to a stupendous height on both sides, and the path
winds up in a serpentine slippery staircase, to creep along the
edge of the steep grassy slopes or pajonales, far above the
tropical vegetation of the ravine. Winding along this path,
we came to the fambo of Paccay-sumana, on the grassy
pajonal, the mountains rising up on the opposite side of the
ravine only.about sixty yards distant; yet the. river, in the
bottom of the gorge, was many hundreds of fect below. Theref
were thickets with masses of bright flowers in the gullies,
and glorious cascades shimmering in the sunlight on the
opposite mountain-sides. .
It was at this spot that we first encountered chinchonar.-
plants. A number of young plants of C. Calisaya, var. ﬂ
Josephiana, were growing by the side of the road, With. their.
exquisite roseate flowers, and rich green leaves with crimsop
veins. The rock is a metamorphic slate, llnfOSSi]ifer().i&;
slightly micaceous, and ferruginous, with quartz occurrmgi
~ here and thero: the soil a stiff brown loam. . Above the
tambo there was a small thicket of gaultherias, called ccar o
in Quichua, and Melastomacce with bright purple flower,
(Lasiandra fontanesiana), in a shallow gully, surrounded by,
the rich broad-bladed grass of the pajmal. Here thero were
some fine plants of the chinchona named by Dr. Weddelk
C. Caravayensis ; and further on more plants of C. Josephiands

called ychu cascarilla by the natives. The height of this

spot is 5320 feet above the sea. A trec-forn and mady

Trichomanes were growing with the chinchone. Pacesy

samana is sixteen miles from Sandia. .
Animal life did not appear to be very abundant. Ther®
were: plenty of large doves, some ducks near the river
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a brilliant woodpecker. T also saw great numbers of large
swallow-tailed butterflies, purple with light-blue spots on the
upper wings ; and others with white upper wings edged with
jet black and rows of white spots, the lower wings orange.
Beyond Paccay-samana there were several more plants of
C. Joscphiana, rising out of masses of maiden-hair and LPoly-
podia. After following the edge of the pajonal for about a
mile, we descended by a precipitous zigzag path and crossed
over the river Pulluma, at its canfluence with the Sandia.
Here the road to the Hatun-yunca or Valle Grande branches
off up the mountain of Ramas-pata, while our way continued
down the ravine. The scenery is here remarkably beautiful.
Lofty mountains, with their bright cascades, are clothed to
their summits with rich grass, while their gullies are filled
with flowering trecs and shrubs. Half-way- up, in ‘many
directions, the stone terraces of coca rise tier above tier,

~ fringed with ferns and begonias, and filled with the delicate

coloured green coca-branches, diversified occasionally by the
darker hues of the coffee. . The ravine is filled with masses of
purple Melastomaces, and the river is fringed ‘with tree-ferns,
plantains, and bamboos. v

This purple Melastomacea (Lasiandra Sontanesiana), valled
in Quichua panti-panti, in the brilliancy and abundance of jts
flowers, bears the same relation to this part of the Peryvian
Andes as the rhododendron does to the Himalayas, The
effect in masses is much the same, but the Lasimndra appears
to me to be a more graceful and delicate tree, with a more
beautiful flower. In this ravine we bave the shrub chinchong
on the high grassy slopes, perhaps the finest coffee in the
‘world near thé banks of the river, and a little galium by the
road-side—all chinchonaceous plants.
At noon on April 26th we rested in the tambo ot Ypara,
in the centre of coca cultivation, and in the afternoon,
crossing the river by a wooden bridge, we had to travel along
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the skirts of the mountains, at a considcrable height, in the
region of the pajonales. No gullics or large cuscades cut up
the face of these mountains, which were entirely exposed
to the full glare of the sun, and here, though there was a
profusion of purple Melastomacerw in some of the shallow in-
dentations, there were no chinchone. Towards evening We
came to & lofty spur of the mountain, called Estanqui, at 8

great height above the ravine, whenco there was a most.

extensive view. To the left was the valley of Sandia,
_with little coca-farms nestling in all the sheltered gullies;
and I could just make out the boys and girls far far below,
like specks, busy with the coca-leaves in the drying-yards.
Iu front there was a distant view of the hills in the direction

of San Juan del Oro, covered with virgin forest; while at our

feet, and a thousand fect below us, was the confluence of the
rivers Sandia, Llaypuni, and Iluari-huari, which unite to
form the great river Ynambari. :

It was my intention, after marking down all the eligible
plants of the shrubby Calisaya, to be taken up on our retum,
to make for the forest-covercd valley of Tambopata, which

is full of chinchona-trees; and I therefore left the ravine.

of tht Sandia river at this point, and, by a rapid descent,

went down from the grassy uplands to a region of tropical
forest, full of palms and troe-ferns, We thus reached the.

banks of the Huari-huari. This river flows through a deep
and very narrow ravine, lined with forest, fox" about 500 fegt;
above which riso grassy mountains to an immense hejght.
Though only 30 feet across, and confined by dark polished
-rocks, the Huari-huari is very deep, and decidedly a more
important stream than the Sandia, at their junction.

We established -ourselves under a rock, where there W88
no room to pitch the tent, and thus our first night of camping
out commenced,-for previously we had slept in the road-gide
tambos. The Indians carried little earthen pots for cooking
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in their ccepis, and got up a fire of dry sticks with great
rapidity. I had a delicious bath in the river, where the tall
forest trees overshadowed the water on cither side. At
night the moon streamed its floods of lighit over the forest,
and the brilliant sparks from myriads of fire-flies shone
from the trees in every direction up the side of the opposite
mountain ; but in the early morning the sky clouded over,
and a heavy drizzling rain began to fall, which prevented
slecp, and made us wish for day.

From this encampment our way led up tho precipitous

" gides of the mountain, to the grassy pajonales which divide

the valleys of Sandia and Tambopata; but I will here halt

- awhile to give a brief-account of the cultivation of that plant,

of which we had lately seen so much, and which enabled
me to atcend the mighty passes of the Andes on foot with

- ease and comfort—the strength-giving, invigorating coca.

A general geographical description of -all this country has
been given in the preceding chapter. '

During my stay at Sandia the indications of the ther-
mometer were as follows, between the 20th and 25th of
Aprili— ' ‘

Mean temperature .. .. .. . 634

Minimum temperature at night .. 50%
Hlighest observed .. .. .. .. 65
Lowest - 1
Range .. -+ o o - o .. I
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CHAPTER XIV.
. COCA-CULTIVATION. .

THE coca-leaf is the great source of comfort and e}xjoymellt
to the Peruvian Indian; it is to him what betel is to the
Hindoo, kava to the South Sea Islander, and tOl’aQCO to
the rest of mankind; but its use prodﬁvos invigorating
effects which are not possessed by the other stimulants.

From the most ancient times the Peruvians have used -

this beloved leaf, and they still look upon it with feelings
of superstitious veneration. In the time of the Incas it was
sacrificed to the Sun, the Huillac Umu or high priest chew- .
ing the leaf during the ceremony; and, before .the flrriv&l ‘
of the Spaniards, it was used, as the cacao in Mex}“"” instead
of meney. After the conquest, although its virtues were
extolled by .the Inca Garcilasso de la Vega,' and by thé
Jesuit Acosta,? some fanatics proposed t6 proscribo it? use,
and to root up the plants, because they had been used in the
ancient superstitions, and because its cultivation took away
the Indians-from other work. The sccond council of Lima,
consisting of bishops from all parts of South Americe, con-~
demned the use of coea in 1569 because it was a useless
and pernicious leaf, and on account of the belicf s‘path to be |
entertained by the Indians that the habit of chewing coca
gave them strength, which is an illusion of the devil.™ -*
In speaking of the strength the coca gives to those who

! G. de la Vega, Com. Real. i. lib. | puted virtues to be the effects of ima-
vu;. ja,p. 15. b gination,
costa, 1ib. iv. cap. 22, who cannot 3 Cedula, 18 56
agree with those who believe its re- oula, 18,Oct. 1369,
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- chew it, Garcilasso de la Vega relates the following anecdote.

“I remember a story which I heard in my native land of
Peru, of a gentleman of rank and honour, named Lodrigo
Pantoja, who, travelling from Cuzeo to Rimac (Lima), met a
.poor Spaniard *(for there are poor people there as well as
here) who was going on foot, with a little girl aged two years
on his back. The man was known to Pantojs, and they thus
conversed. ¢ Why do you go laden thus?’ said the knight.
The poor man answered that he was unable to hire an Indian
to carry the child, and for that reason he carried it himself,
While hie spoke Pantoja looked in his mouth, and saw that it
was full of coca; and, as the Spaniards abominate all that
]the Indiaus eat and drink, as though it savoured of idolatry,
wrticulardy the chewing of coca, which seems to them a low
zmd vile habit, he said, ‘It may be as you say, but why.do
ou eat coca like an Indian, a thing so hateful to Spaniards ?’
The man answered, ‘In truth, my lord, I detest it as much as
Pfhuy one, but necessity obliges me to imitate the Indians, and
.i\'keep coca in my mouth ; for I would have you to know that,
i I did not do so, I could not carry this burden ; while the
coca gives me sufficient strength to endure the fatigue.” Pan-
“goja was astonished to hear this, and told the story wherever
he went; and from that time credit was giving to the Indians
or using coca from necessity, and not from vicious gluttony.”
The Spanish Government interfered with the eultivation
om more worthy motives, and mitas of Indians, for the
urpose of collecting Soca-leaves, were forbidden in 1569,
owing to the reputed unhealthiness of the valleys* Finally
Don JFrancisco Toledo, viceroy of Peru, permitted the culti-
vation with voluntary labour, on condition that the Indians
were well paid, and that care was tgken of their healths.
This most prolific of Peruvian legislators issued no less than

1 Solorzano, Polit. Ind., lib. ii. cap. 10, spuoted by Unanue,
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seventy ordenanzas on thix subject alone, between tho yesrs
1570 and 1574.  Coca has always been one of tho most
valuable articles of commerce in Peru, and it is used by’
about 8,000,000 of the human race. .
The coca-plant (Erythozylon coca)® is cultivated betwoen
5000 and 6000 feet above the level of the sea, in the warm -
valleys of the edstern slopes of tho Andes, where almost tho
only variation of climate is from wet to dry, whero frost iy
unknown, and where it rains more or less every month in th
year. It is a shrub from four to six feet high, with lichen
called laceo in Quichua, usually growing on the older trunk:
The branches are struight and alternate; leaves alterunt

and entire, in form and size like tea-leaves ; flowers solitaryl

with a small yellowish-white corolla in five petals, ten fil,
ments the length of the corolls, anthers heart-shaped, unc
three pistils. »

Sowing is commenced in Decembef‘ and January, when th,
rains begin, which continue until April. The seeds are sprea
on the surface of the soil in a small nursery or T8ISIng-groyy g
called almaciga, over which there mf ien.erally a thateh py,,
(Touasichi). At the end of abovt & 0 night they ¢
the young plants being c‘fntfn“a y \.V&tere.d, and Protectec
from the sun by the hua.swln. The following year they ary
transplanted to# soil specially prepared by thorough weedinf
and breaking up the clods very fine by hand; often in tey
races only afferding room for a single row of plants, ap t ;
sides of tho mountains, which are kept up by small stone wall
The plants are generally placed in S.‘Iuare holes called as
a foot dgep, with stones on the sides to prevent the e
from falling in. Three or four are planted in cach hole,

ome up J

S )
3 J. de Jussicu was the tirst botun it | 3 i b

St st k utunist |1, ¢. the trec par evcellence, like yero®

wha seut specimens of coce to Europy, | the plant of Dwmguny. Tho Ine®

in 1750, i i
- Wedde historian Gareilugso, however, s8PU

Dr. Weddel! suggests that the word | the word exca

comes from the A ~mwg Lhoka a tree .

) )

mae. X1V, THE IHARVESTS. 235

grow up together.  In Carvaya and Bolivia the soil in which
the coca grows is composed of a blackish elay, formed from
the decomposition of the schists, which form the principal
geological features of the mountnins,  On level ground the
plants arc placed in furrows called uackos, separated by little
walls of eavth umachas, at the foot of cach of which a row of
plants is placed 5 but this is & modern innovation, the terrace
cultivation being the most ancient. At the end of cighteen
months the plants yield their first harvest, and continue to
yield for upwards of forty yedes. ‘The first harvest is called
quita calzon, and the leaves are then picked very carefully,
one by one, to avoid distwrbing the roots of the voung tender
plants. The following harvests are called mitta (- time” or
«geason ), and take place three times and even four times
in the year. The most abundant harvest takes place in
March, immedintely after the rains; the worst at the end of
June, ealled the mitta de San Juan. The third, called mitta
de Santos, is in October or November. With plenty of
watering, forty days suffice to cover the plants with leaves
afresh. Tt is necessary to weed tho ground very carefully,

especially while the plants are young, and the harvest is
gnth(‘red by women and children,

The green leaves, ealled matu, are deposited in a piece of
«loth which cach picker carrics, and are then spread out in
the drying-yard, called matu-cancha, and carcfully dried in
the®un.  The dried leaf is called coca. The drying-yard is
farmed of slate-flags, ealled pizarra; and, when the leaves
,are thoroughly dry, they are sewn up in cestos or sacks made
"of banana-leaves, of twenty pounds cach, strengthened by an
‘exterior covering of daycta or cloth.? They are also packed
-in tambores of fifty pounds cach, pressed tightly down.  Dr,

5 e eento of coca sells at 8 dolkus in Sandia, I Hwmueo it s 3 dollaps
the arroba of 25 by, .
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Poeppig reckoned the ‘profits of a coca-farm to be forty-five
per cent. ’ .

The harvest is greatest in a hot moist situation ; but the
leaf generally considered the best flavoured Dy consumers,
grows in drier parts, on the sides of hills; The areatest care
is required in the drying ; for too much sun canses the leaves
to dry up and lose their flavour, while, if packed up moist,
they become fetid, They are generally exposed to the sun\
in thin layers, : \

Acosta says that in his tinfe the trade in coca at Potosis
was worth 500,000 dollars annually ; and that in 1583 the In-
dians consumed 100,000 cestos of coca, worth 2% dollars cach
in Cuzeo, and 4 dollars in Potosi. In 15917 an excise of 5 per
cent. was imposed on coea; and in the years 1746 and 1750
this duty yiclded 800 and 500 dollars respectively, from
Caravaya alone. Between 1785 and 1795 the coca traffic
was calculated at 1,207,430 dollars in the Peruvian viceroy-
alty; and, including that of Buenos Ayres, 2,641,487 doll.ars.

In the district of Sandia, in Caravayd, theve are tTVQ kmds
of coca, that of Ypara and that of Hatun-yunca, which hag 5
larger leaf. The yield is 40,000 cestos a year. In the yun.
gus of La Paz, in Bolivia, the yield is about 400;000 cestos,
The coca-trade is a government monopoly in Bolivia, the
state reserving the right of purchasing from the grower, and
reselling to the consumer. Thisright is generally farmed out
to the highest bidder. In 1850 the coca-duty yielded 208,000
dollars to the Bolivian revenue. . .

The approximate annual produce of coca in Peru is aboutf
15,000,000 1bs.,® the average yield being alout 800 lbs. ans
acre. More than 10,000,000 Ibs. are produced annually in'
Bolivia, according to Dr. Booth of La Paz; so that the

7 "Report of the Prince of | uilacl
) 3 ! achie.
8 p%pp‘.g calanlates the yield of Hua:\lwo at 500,000 s,
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annual yicld of coca throughout South America, including
Peru, Boliﬁa, Ecuador, and Pasto, may be estimated at more
than 30,000,000 1bs. At Tacna the tambor of 50 Ibs. is worth
9 to 12 dollars, the fluctuations in price being caused by
the perishable nature of the article, which cannot be kept
in stock for any length of time. The average duration of
coca in a sound state, on the coast, is about five months, after

“ which time it is said to lose flavour, and is rejected by the

Indians as worthless. :

The reliance on the extraordinary virtues of the coca-leaf,
amongst the Doruvian Indians, is so strong, that, in the
Huanuco province, they believe that, if a dying man can taste
a leaf placed on his tongue, it is a surc sign of his future hap-
piness.’ _

No Indian is without his chuspa or coca-bag, made of lla-
ma-cloth, dyed red and blue in patterns, with woollen tassels
hanging from it. He carries it over one shoulder, suspended
at his side; and, in taking coca, he sits down, puts his
chuspa before him, and places the leaves in his mouth one
by one, chewing and turning them till he forms a ball.. He
then applies a small quantity of carbonate of potash, pre-
Pﬂ'wd by burnmg th'e stallk of the quinoa-plant, and mixing
he ashes with lime and water; thus forming cakes called
7ipta, which are dried for use, and also kept in the chuspa.!

‘his operation is called acullicar in Bolivia and Southern

eru, and chacchar in the North, They usually perform it
throe times in a day’s work, and every Indian consumes twe
or three ounces of coca daily.

In the mines of the cold region of the Andes the Indians
derive great enjoyment from the use of coca; the running

® Poeppig, Reise, ii. p. 252; also | ulso a pointed instrument, with which
Van Tschudi, p. 455. the lipta is scrutched, and the powder

I In Caravayn the lWipte is made | is applied to the pellet of enca-leaves.
into a pointed Inmp, und kept in a | In some provinces th_oy_ keep a siall
Torn, or sometimes in_o silver recep- | ealabash full of lime i their ehuspos,
tacle, in the chuspn. With it there s | called dscupurus.
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CHAPTER XV.
CARAVAYA.

Chinchona forests of Tambopatn.

Ox the morning of April 27th we crossed a rude bridge over

the Huari-huari, and began to make our way up the fm,_o' of
fiest through o thick:

the stecep mountain on the other side,
alter

forest, and then up into the grassy highlands, until,
several halts, we at length reached the summit of the ridge,
though a mountain-peak stifl rose up in our reat. From
this point there was a most extensive panoramic
sea of ridges rose onc behind the other, with stupendouy
snowy peaks in the backgronnd, and, more thuna thousand
feet below, the rivers of Sandia and uari-huari, reduced tf
mere glittering threads, could be seen winding through thg
tortuous ravines. We had now reached the pjonales, ang
were on a ridge or back-bone between the rivers of Laccan
and San Lorenzo, two tributavies of the IHuari-huari;
grass-covered and comparatively cold region, interspers
with thickets, forming the crest of the tropical forests whic
line the sides of the ravines through which tho rivers wing
far below. .

When there is sunshine, these pajonales form a very ple
sant landscape : the broad expanse of grass, dotted over wIgK
a graceful milk-white flower called sayri-sayri, is intersectes
'by dense thickets, some in the gullies and watercourses, and-
others in clumps, like those irr an English park, the palms
and tree-ferns raising their graceful heads above the rest of
the trees. Here and there a black pool of sweet water s

met with at the edge of the thicket, with chinchona and Aud~ -

view. A~
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turu-trees drooping over it. - Kverywhere fhere is an abrupt
boumlzu'y to the foreground in the profound forest-covered
ravines, with splendid views of mountain ranges in the
distance, ‘
The getation of the thickets in these pajonales consists of
palms, tree-ferns, Melastomacece (Lasiandra fmztmum'ana) with
bright showy flowers, exceedingly pretty Eiricacea (Gaulthe-
rie), Vaceiniee, the huaturw orv incense-tree in preat quanti-
ties, md Chinchonee, chicfly consisting of C. Curavayensis
(w“dd,), with a fow plants of Calisaya Josephiona, but. the
lattor are much mqre rare here than in the neighbourhood of
Paccny-samana. The O Caravayensis, o worthloess species,

hag panicles of beautiful deep roseate flowers, large coarse

hairy cul)sules, and lancecolate leaves, above smooth ” with

purple veins, and hairy on the und(.)r side. It can probably
bear greuter cold tlmn any other chinchona,! ‘

The afternoon was passed in searching for plants of. the
ghrubly Calisaya, but with little suceess.  During our exami-
nation of the thickets we found a single specimen, evidently
l}”’longing to the Calisaya species, but in the form of a tree,
and not of w shrub,  Tts height was cighteen feet six inehes
ity girth, two f(‘.ot from the ground. cight and a half inches;
afd the positinn in which it was growing was D680 feet above
the level of the sea. 1 was mueertain whether it belonged
to tho tree varicty (Calisaya vera, Wedd.), or to the shrub
(Calisaga Josephiana); for Dr. Weddell only gives the height
of the latter at cight or ten feet. R

Near the banks of one of the black paols, overhung by
spreading branches, we found a shed, o roof of coarse grass
raised on four sticks four and a half fect high, and here we
encamped for the night. 1t had been made by some party of

-1 Dr. Weddell, tho diseovercr of this { fruit of tho C. (Tar{wayamif, which are
spocies, had never scen it in flower. | now in tho herbariun at Kew.
I brought home leaves, Howers, and

R
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incense-collectors Trom Bolivia, who wander through these
wilds. Towards sunset it began to pour with rain, and con-
tinued through the night. ‘

From this point to the Tambopata valley the road was
unknown to my Indians, and had not been traverfed since
the time of the bark-trade, which came to an end fifteen
years ago. It was supposed that any path which might once
have existed would be entirely choked up by the forest, and
I therefore started early in the morning, with Andres Vileg,
to reconnoitre. The backbone of the ridge along which we
travelled was not level, but up and down like a saw, and
very rough work. After walking for a league the ridge
ended where a transverse range of hills, at a lower elevation,
connects the mountains on the further sides of the ri.verp
of San Lorenzo and Laccani, and, closing up the ravme'st
contains their sources. This range, at right angles with tie
one over which we had journeyed, is called the Marun-kunka;
and is covered with dense forests. It was necessary to force
our way through this formidable obstruction, and we plunge@
into it at once. Qur progress was vigorously opposed
closely matted fallen bamboos for the first few hundy
yards, and afterwards we followed the course of a torre
deeply cut in the rock, and forming a passage four to
feet deep, and about three feet aCross, Wlt_h masaf.as of fet}ﬂ
and the roots of enormous forest-trees interlacing acro
overhead, and two feet of excecdingly tenacious yellow mmi
underfoot. In many places it wWas almost df?l‘k at.middg@
while in others the rays of the sun succceded in forcing theX
way through the ferns, and throwing a pale light across the
otherwise gloomy passage. It wasa weird unearthly scen®
After several hours of very laborious travelling we at length
forced our way across the Marun-kunka, and came out upoP
another pajonal, on the eastern side, whence there was 2

grand view\ of the forest scenery towards Tambopata, gnd

i,
;
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the snowy peaks of the cordillera above Quiaca and Sina to
the right.

The afterncon was again devoted to scarching fur plants
of Calisaya Josephiana in the thickets ; where the C. Carava-
Yensis was very plentiful, together with several plants of the
shrubby Calisaya, and four or five trees of the normal tree
Calisaya, from 20 to 30 feet high. The elevation of this
place was 5600 fegt above the sea. Later in the day the
journey Was continued over a most difficult country, sometimes
over grassy pajonales, and at others’ painfully straggling
through forests like those on the Marun-kunka. 1In one of
these forests I came upon a Calisaya-trce, 38 fect high,
and 1 foot 3 inches in girth at a distance of 3 feet from
‘the ground, which. was several feet deep in dead leaves,
chiefly the smooth leathery leaf of the Auaturu-tree. At
léngth we commenced the descent into the valley of Tambo-
pata, 1200 feet down slippery rocks and grass, then through
a belt of forest, until we suddenly emerged on an open space
on the banks of the large rapid river, where there was a

mboo hut. A little coca and sugar-cane was planted, but
t é occupant was absent. With touching confidence he had
left his door open, so my Indians established themselves
coﬂlfortably, while Weir and I pitched the tent.

The. ’river of Tambopata, descending from the farm of
Saqui rlear the frontier of Bolivia, here flows in a northerly
direction. Up the stream I could see a few little clearings,
but looking down nothing appeared but the virgin forest.
A most magnificent range of mountains, with a fine growth
of forest trees, rises up on either side, and the rapid swollen
river rushed through the centre of the ravfne. The rock

of all the ranges of hills between the Huari-huari and
Tambopata rivers is a yellow clay-slate, with masses of white
quartz cropping out on the.pajonales. )

Early in the merning we continued our journey down the

R 9 .
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valley, througlh a forext of grand timber, passing the little
hut of Tambopata which Dr. Weddell had mentioned to
me as having been the great rendezvous for eaxcardleros OF
chinchona-bark colleetors, at the time of his visit.  Alter
wading across the rapid little river of  Llami-lami, which
enters the Tumbopata on the left bank, we came to o small
clearing, planted with sugar-cane, the property of a very
encrgetic and obliging old Bolivian, named Don Juan de Ia
Cruz Gironda.  He was living in o shed, open on two siddes,
and with a young son, and two or three Indians, was actively
clearing, planting sugnr-cane, and making vam in an extess
porized distillery of his own mannfacture,  'This litge farsm
was the extreme outpost of eivilisation in this dircctjons,
and had ()ll]y been commenced sinee Decemboer 1859,
Gironda was cultivating sugar<cane, maize, and (‘llibl.e
roots ; and, at the time of my visit, he was just (-,mnnwm:'il‘g
his michea, or small sowing of maize. His peoplo were
driving holes in the ground with long poles, about a foot
decep, into which they drop four to six grains, and cover oy
The holes arc four fect apart, for here the maize grows
an immense height. The agricultural tools were of u my
primitive kind. The ground is first broken and oy
. with a bit of old irom, fastened, at un acute angle, gy

short Kandle. It is further broken up by an uttunf},w -
oblong picce of iron, bent at one epg 7

spade, an )
a long pole. The weeds and brushwood are cleare aﬁ
by an instrument like the first, only turned , differents ’mt
both being secured to’ their handles by leathern t,lmj;gl"
They reap with the blade of an old kuife, and where the
clo.ds re_qu.ire to be broken up very fine, as in coca plag®
tB:tIOTIS, it I8 done by hand. The only use that Gironda puts
his small supply of sugar-cane to, as yet, is muaking spirit's
and a small quantity of treacle, _The canc is éxprcéscd by
a very primitive mill of three upright rollers of hard woods
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worked by a single capstan-bar and a mule, the juice flowing
into a gutter, and running thenee, through o bamboo, into
a large jur. The juice is then placed iu two long canocs,
hollow trunks of trees, where it is allowed to ferment. In
about cight days the fermentation i over, and it is ready
for distilling. This sugar-beer is called Auarapu, and is
rather good. The juice is then poured into o large jar, over
an oven, and above the mouth of this jar he places the
broken side of another smaller one, covering the _joi‘nin;,r
round with mud. From the mouth of the sceond jar a
Lamboo is led through a large canoe to the mouth of a third
jur. The firo is lighted in the oven, the eanoe is filled with
.col(l water to condense the vapour as it comes up tlmmgh
the bamboo, and the work of distilling begins; the  clear
colourless rum soon commencing to flow out of the bamboo -
into the receiving=jar.  The sugar-cane is of the purplish-
prown kind, which is said to ripen quickest.
Giironda also raises a few edible roots, such as yucas (Jato-.
fra manihot), aracachas* (Conéum macwlatum), camotes or
woot potatoes, and veas. He gave me the followmg informa-
t'it)” ,.(,,Sl;ccting the c¢limate and scaxons in the valley of
Taunbopati, which is worthy of attention, as this is the very
cartre of the U Calisaya region,

January . —tueessant vain, with damp heat day and night. Sun never
seen,  Fraits vipen,

Febroary.—lncessant rain and very hole Sun never seen. A coca
harvest.

March.—Less rain, hot days and nights, little sun.  Dananas yield most
during the rainy season.

April—Less raing hot, humid nights, and little sun in the daytime,

May.—A showery month, but little heavy rain. This is the-month for,
planting coca and sugar-cane, and what is called the medchea, or small
sowing of maize, us well as yneas, aracaghas, camotes, and other edible
roots.  Coflee-harvest besius,

2 An Umbdllifer.  The roots taste | are four kinds—white, yellow, browi,
something like o pausuip, and there and reddish.
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June— A dry hot month, Much sun and little rain. Coca-harvest early

in the month. Oranges and paceays ripen. Cool nights, but a fierce heat

during the day,
July.—The hottest and driest month, but with cool nichts. Very few
showers.  Time for sowing gourds, pumnpkins, and water-melons.
August.—Generally dry.  Trecs Legin to bud. A month for planting.

September.—Rains begin. Time for blossoming of many trees. Coca-
harvest,

October.—Rains increasing. Maize-harvest, and time for the *“sembra
grande,” or great sowing of maize,

N8vember.—Ileavy rains. A coca-harvest.

December.—~Heavy rains,  Pumpkins ripen.

The inhabitants of the valley of Tambopata consist of
Gironda, his two little boys, one Vietorio Jovi, Villatba, and
the cascarillero named Martinezr. Another caseardllero, nameds
Ximenes, has lately died. They live with their familics at -
place called Huaccay-churu, abont half a mile up the ”' :_’Kmi‘
Hami river, where there arc a few huts, and a small cle guing.
Gironda’s little farm is the last inhabited spot; beyond? 5 the
illimitable virgin forest, stretching away for Ihmndreds,
thousands of miles, to the . shores of ﬂ.l(f Atlantie, TN

2
=

ceased, and it is quite closed wp.

By the desertion of one of my Indians on the day we |[%
Nandia, the other ‘three and Pablo Sevallos were bzu'ely W blé
to carry the provisions and ot‘her.necessarios, $0 that &
reaching Gironda’s clearing, which is called L(?llt‘O-huuy)
I found that I had only sufficient food to last for six ¢ Ve
Gironda himself was little better oft, ang was Jiving on roXats
and chunus or potatoes preserved by being frozen in the
loftiost parts of t‘he Andes. T determined, however, to penetrate

. into the forest, in search of ('hinchona-plants, for six days, and

to trust to Gironda’s kindness to supply me with provisions
to cnable me to return to Sandja.

* Lenco appeans o mean sticky mud,”
)

. L. . T e
and huayeew is @ raviue, in Quichua.
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I was so fortunate as to secure the serviees of Mariano
Martinez, an experienced easearilero, who had acted as guido
to De. Weddell, on the vecasion of his visit to the valley of
Tambopata in 1816, e was thorourhly acquainted with all
the different s.l)('cics of chinchoua-trees, and, reared from a
child in these forest solitudes, he was a most execllent and
expert woodman, intelligent, sober, active, and obliging.

On May Ist we preparad to enter the dense centangled
forest, where' no Favopean had been before, and no human
being for upwards of thirteen years, exeept the Collahuayas
and ineense-collectors. Our party u(msistml of soven: the
three Indians, Weir, Pablo, Martines, and myself.  The
Indiaus, cach with their chuspas of cocn, and a chumpi or

“pelt round  their waists, carvied  the ccepis or bundles of

provisions ; Pablo bore the tent : and we were all arméd
with machetes, or wood-knives, to clear the way. My people

Lwere all dressed in coarse cotton cloth, and 1 wore u leathern

fat, red woollen shirt, fustian tronsers, and the indispens-

wble polecos, or shoes made  of bayeta oy felt, always used

in these forests.  We were all mustered and ready to start
e , . S

jon the verge of Gironda’s clearing, which is surrounded by

-lm)]l forest trees, with the river tushing noisily past, and the

oip yosite mountains covered to their summits with fine timber,
wh{m half a dozen pale-faced men emerged from the tangled
thiui{ct in our front.  They looked wan and cadaverous like
men risen from the dead, and worn ont by long watehing and
fatigue. They turned out to be Collahuayas, collectors of drugs
and incense, who penctrate far into the forests to obtain their
wares, and cowe lorth, ag we then saw them, looking pale and
haggard,

These Collahuayas, called alsv Chirihuanos on the coast of
Pera, Yungenos, and Charasanis, are a very peculiar race.
'they come from three villages in the forest-covered ravines

of the Bolivian province of Larecaja, culled Charasani, Con-
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sata, and Quirbe ; and thejr knowledge of the virtues of herbs
has been handed down from father to son from time imme-
morial. - They traverse the forests of DBolivia and Curavaya
collecting their drugs; and then set ont as professors of the
healing art, to cxereise their calling in all parts of America,
{requently being two and threc years away from their homes,
on these excursions, With their wallets of drugs on their
backs, and dressed in black breeches, a red poncho, and
broad-brimmed hat, they walk in a direct line from village to
village, exercising their calling, and penctrating as far as
Quito and Bogota in one dircction, and to the extreme limits
of the Argentine Republic in the other. Their ancestors did the
same in the time of the Incas, and Garcilasso de la Vega gives
some account of the medical treatment adopted by the ancient
Peruvian physicians, They were in the habit of letting hlood |
and purging, they administered the powdered leaf of the
sayri (tobacco) for headaches, mplli (Schinus  molle) fors
wounds, and a host of other simplc herbs. for other ailments:

Both Garcilasso' and Acosta® mention their knowledge of thet

virtues of sarsapacilla, yet it is remarkable that the Collahnayas
should never have discovered the febrifugal qualities of chin-
chona bark.

We saluted these hard-working physicians, and the/,
entered the forest from which they had just cmerged. A sk
walk brought us to the river Challuma, a tributary of
Tambopata, which we waded across.  Martinez told me tha
this was the extreme point reached by Dr, Weddell, and that
he came here to sce a tree of C. micrantha growing.

Beyond the Challuma there is 1io road at all, and the really
serious forest work began ; two hornets stinging me on the
temple and back of the neck, as I forced my way throngh
the first bush. Martinez went in front us pioncer, clearing

5

‘ C«_wn..Real. i. lib, viii. cap. 15. S Not, of course, the famous gold-
Lib, iv. cap. 20. hearing river of the sume uame.
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away obstruetions with his maclete, and the rest of our little
puty followed. Between lordly trees of great height the
ground was entirely choked np with erecpers, fallen masses ot
tangled bamboo, and long tendrils which twisted round our
ankles, and tripped us up at every step.  Ten miles on open
ground is only equal to one over such country as this. In
many places we had to scramble through the same dense
forest, along the verge of giddy preeipices which overhung
the river. Often we came upon tracks where o giant of the
forest had fallen, bearing all before it, and finally dashing
over the eliff into the river below.  The ',.l‘zuuboputn was boil-
ing and surging over a rocky bed, at times far below us,
while at others we took advantage of a short strip of rocky
beach to escape the forest. Thus we struggled on until sun-
set, when we reached a stony beach, and encamped for the
night. This had been & most fatiguing march.  In some
places we were a quarter of an hour forcing and cutting onr
way through a spaco of twenty yards, and the halt was most
wolcomo. Tt was a wild seene as the darkness closed round ;
the camp-fire and Indians on the 1,

cach, the dense gloomy
orest close behind, the hoiling river ’

e be in front, and forest-clud
monntains rising up oon the other side.

From this, the st day of our forest-lite, untit the 14h of
May, being st a fortuight, we wer actively engaced in the
examination of the ¢hinchona region, and in the colloction of
plants.  As the best way of recording the resalts of our in-
vestigations, I now propose to give w detailed necount of our
procecdings from day to day ; and, in the following chapter,
to recapitulage our observations with special reference to the
climate, soil, and gencral habit of those species of chinchone
which came smmediately under our notice. T owe much to
the intelligent assistance of our guide Martinez, who, to
great experience in wooderaft, added alyn¥’s eye for a (".’l‘.'
saya-plant; and it required no liftle qquickness and penctration

.
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to distinguish these treasures, amidst the close entanglement
of the undergrowth, in the dense forests. Martinez spoke
Spanish very imperfectly, and, without a knowledge of Qui-
chua, I should have found much difficulty in conversing with
him; but he had a most complete and thorough knowledge
of all forest-lore, and was acquainted with the native name of
almost every plant, and with the uses to which they were or
might be applied. i

At dawn the Indians found the marks of a jaguar on the
beach close to the tent ; and a huge snake wriggled through
the fallen trees as we re-entered the forest, The brilliant
colours and great variety of butterflies were very striking. I
particularly noticed one, bright blue and crimson above, with
the underside marked with a pattern, as if drawn by & crow-
quill on a snow-white ground, edged with deep blue.  After
struggling through the forest for about n mile we came to
the foot of the tremendous precipices, one on either side of}
the river, which Martinez called Ceasa-sani. That on O“'j
(the western) shore rises up perpendicularly from the wate

to a height which we estimated at 500 feet, ending in a rocky)
peak. Its sides are masses of bare polished rock,.except irf-

the rear, and in some ecrevices, where vegetation finds a fo

hold. Amongst other trees the paecay (an.oga Inga), wi #
was drooping over the bubbling waves, The.

its cottony fruit, )
river, surging foriously over and around huge masses of rock,

dashed noisily on between the two precipices.

We had to ascend the Western precipice of Ccasa-sani by &
frightful kind of ladder, formed of ledges in the rock, or half-
rotten branches of trees, here and there having to cross a
yawning chasm on the fallen stems of tree-ferng rotting from
age. Near the summit we had a glorious viewsof the forest-
covered mountains, running up into sharp peaks, with graceful
palms rising above the other trees on their crests, and stand-

ing out against the sky. Several Calisaya-trees were growing .
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on the summit, with bunches of young capsules, in company
with the Icathery-leafed huaturw, and the Aceite de Maria
(Hlewagia Marie, Wedd.). The latter is a tree about thirty
feet high, with bark covered with white lichens. Among the
numerous ferns the most conspicuous was a very large Poly-
podium, called calaguala. Descending the rocks of Ceasa-
sani, we had to continue the work of cutting our way through
the forest, onr passage being opposed by matted entangle-
ments of bamboo, and a Panicum with bLlades, the edges of
which cut like"a penknife, called challi-challi. On many of
the trees there were hornets™nests, globes of mud fixed to
the leaves, and covered with the insects. I was inadvertently
going to touch one, which was attached to the back of a
large fern-frond, when Martinez, with great dexterity, hurled
the plants down the precipice, before the savage creatures
were aware of their danger. _

We were now in the midst of the chinchona region; and
Jassed several trees of  C. ovata (moradn ordinaria) and C.
micrantha (verde paltaya).  There were also great quantitics
of a false chinchona, called by Martinez Carlua-carhua blanca,
We passed through several large groves of this species, which
appcured to be a Lasionemd, but differed in several respects
trom the L. chinchonoides, mentioned by Dr. Weddell as grow-
ing in the Caravayan forests.  The tree is very colnmon near
the banks of the river Tambopata, frequently with its boughs,
large coarse lcaves, and panicles of flowers, drooping over the
water.’ :

7 Carhua-carhna-blanca (Lasionema 2)

Tree.—30 or 40 fect high, growing
in ;lnoiut purts of the valley of Tumbo-
pﬁ. ”
Leaves.—Oppusite, entire, petiolate,
oblong, acute, smooth on both sides,
dark green ubovoe,dighter beneath, with
vcins and midrib nearly white. 2§ feet
long by 9 or 10 inches broad. Couarse,

bulging, and wrinkled between the
veins.

Calyz.—Decp purpleand green, lea-
thery, 5-toothed, teeth rounded.

Corollu.- ~Tube white, tinged with
light purple, leathery, 5 laciniix, smooth
and retlexed.

Stamens. --5, attuched to the middle
of the fube of the corolly, cxserted.
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The magnitnde and variety of the trees of the forest were

very striking; and the imposing character of the scencry, in

these vast solitudes, was a source of constant enjoyment, and
lightened the fatigues of the journcy. Among the wonders
of the forest there were enormous trees with great buttressed
trunks, others sending down rope-like tendrils from the
branches in every direction, the gigantic balsam-tree, the
india-rubber tree, and many others. A list of the forns or
mosses, endless in the variety of their shape and size, would
fill volumes, Of palms, also, there werc many kinds. The
tall chonta, with its hard serviceable wood ; the slender beau-
tifal chinilla (Buterpe?); the towering muruna (Ia‘-iartea 7),
with its roots shooting out in every direction from eight fee't
above the ground, and triangular-notched leaﬂet.s; the 0’“‘43‘"
sapa’(strocaryum?), with its lofty stem thickly set with
alternate rings of spines, and thorny 1;3:;:53 tt:" fumbalh(:
(Giuliclma 2), a beautiful palm with ar :c efulelie: v: c::re

with long sharp spines, numnerou gazl the monarc,h of t?n
edible fruit; and above all the sayal, e

alms of these forests, with & ruther short thick stem, inner
p of th

fibres of the stalks like Llack wool, but with enormous leaves -

growing rather crect from the stem to n‘lcngth of at leafqt'
forty feet—I should think they must be the lxu'ges't leaves in
the whole vegetable kingdom. Among the bright flowers
there were crimson Melastomacew, called coeguara, a scarlet
Justitia, the Manetia coccinea, and  many beautiful orchids in
the branches of-the trees, -

" At length, after a very hard day’s work, we reached the

Filaments pillose at the beso, tinged |  Panicles.—Corymbose and multiflof,
mmurplg.’ Anthers a little shorter | in throes, 6 to 15 bude an cach. Pedé+
than the filaments, all lying on the | cels a brownish purple. . .
lower eides of the tabe of the corolla, | I have attempted to describe this
light brown. trov, bocause I have buen up&ble to
8tyle—Exserted, but a little shorter | identify it with any Vf the chinchonse

than the stamons, light green colour, | coous plants in Dr, Weddell's work-
Stigma, bi-cleft. .
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mouth of the Yana-mayu* or Black river; and attempted to
wade across the Tnmbopata, hut found it too powerful. 1
was particylarly anxious to effect this, as Martinez assured
me that chinchona-trees were most abundant on the right or
eastern bank. We, however, managed to get upon an island,
near the left bank, and encamped for the night on a shingly
beach. After sunset it came on to rain very heavily, and the
wators foamed furiously around us in the inky darkness. The
rain continued to pour down, and the waters to rise through
the night, and. 1 hourly expected the island to be submerged ;
but, fortunately, we eseaped this danger, though the river
came up to within a very few feet of the tent-door. I served
out a dram of brandy to all hands.

In the morning of May 3rd I continued my attempts to
cross the river, by stripping and trying the water for a ford at
several points, with & long pole as a support. But the water
was deep, much swollen, and very rapid; and, after having
twice been as nearly as possible carried away by the fary of
the stream, I was obliged unwillingly to give up the attempt
for the present. I considered it prudent also to remove our
encampment from the island, and to establish it on a narrow
beach overshadowed by the forest, at the point where the
muddy waters of the Yana-mayu wnite with those of the
Tambopata.

Theso arrangements having been made, we devoted the day
to an examination of the adjucent forest, The spot' on which we
were encamped was about 4600 feet above the sea. Our tent
was pitched close to the foaming torront, and behind rose up
the tall dark forests. In front were the steep green sides of
the Yana-mayu ravine, while looking down the river the view

-was bounded by forest-covered mountains, surmounted by
the lofty peak of Corimamani. On the actual banks of the

8 Yana, in Quichua, is black; nnd mayu a river.
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river there were trees of C. micrantha, with large bunches of
lovely and deliciously sweet white flowers; many carhua-
carhua blancas; and a chinchonaceous tree, which Martinez
called Hudiiapu. The Husiapu grows low down and near
the banks of rivers. Its eapsules are three inches long;
and the veins of the leaves are a pale ;\)urple. Dr. Weddell
tells me that he recollects gathering the leaves of the
Huinapu, and that he took it to be a variety of Cascarilla
magnifolia. ) .

We commenced the day’s work in the forest on the gouth-
west slopes of the Yana-mayu ravine, scrambling up the
steep forest-covered declivity amongst palms, tree-ferns, bam-
boos, and trecs with buttressed trunks of stupendous size.
Here too were the vast leaves of the sayal palm. At a
height of 400 feet above the river the Calisaya region com-
inences; while in the lower belt, from the river banks to a
height of 400 feet, the most ‘abundant chinchonaeeous plant
is the Carhua-carhua grande (Cascarilla Carua, Wedd.), with,

very .fragrant white flowers. I met with flowers and cap- ¢

sules together on the same tree, which is forty feet high,

with a thick trunk, fine spreading branches, and masses of

beautiful white flowers.
I found that the C. Calisaya region extended in a belt from
450-to 650 feet above the banks of the river; bamboos, large

palms, C. micranthas, Huinapus, Lasionemas, and the Casca-

rilla carua being found below that line, and other species of
chinchone and chinchonaceous plants above it. We collected
twenty-five Calisaya-plants, two of them fine strong seedlings,
and the remainder root-shoots springing up from trees which
had been cut down by cascarilleros in former times, but with
good spreading roots of their own. The search was exceed-*
. ingly hard work, scrambling through matted undergrowth,
and up steep ascents, through masses of rotting vegetation.
The afternoon was devoted to an examination of the

Cuar. XV. BIRDS AND INSECTS. 255

heights on the north-east side of the Yana-mayu, where, at an
elevation of 450 feet, there is a level table-land, covered with
palms and bamboos. The search was chiefly conducted along
a ridge above -this plateau, where thg bamboos ended. We-
obtained twenty more plants of C. Calisaya, one of which was
declared by Martinez to be a Calisaya morada (C. Boliviana,
Wedd.), and the leaf agreed well with Dr. Weddell’s descrip-
tion, though that botanist believed that the species was not
found in this part of Caravaya, but only in the valleys of
Ayapata, further north.  To-day we saw a couple of tunquis,®
birds with the most gorgeous plumage I ever beheld. They
are the size of large pigeons, with orange-scarlet feathers on
the head, neck, breast, and tail, black wings, light-grey back,
and scarlet crest. They have a shrill, harsh cry. The but-
terflies arid moths were numerous and brilliant, but so tame,
and in such swarms, as to be a perfect plague. There was
one bright swallow-tail, with blue wings, fringed with crimson.
The torments from venomous ingects were maddening ; espe-

- cially from a kind of fly which in & moment raised swellings
* and blood-red lumps all over the hands and face, causing

great pain and irritation. During the night it rained
heavily, with peals of thunder, and vivid flashes of lightning,
while the river increased in size, and roared past the tent
noisily. :

The collection of chinchona-plants was deposited in a shady
place, near the tent, the roots being well covered over with
goft moss. ) .

On the morning of May 4th the river was so swollen as to
destroy all hopes of crossing it for the present. It frequently
changed its colour, on one morning the surging flood being -
black, on another tolerably clear, and on another a light

? Rupicola Peruviana (‘family of | they foed on thg seeds of chinchona-
Ampelide). Van Tsohudi says that | trees.—Travels in Peru, p. 427.
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muddy colour. By these means Martinez could always tell
w%xere the rains had been heaviest, and what stream was con-
tributing an unusual freshet to swell the waters of the
Tambopata, .
Idevoted the day to.exumining the forest on the declivitie
overhanging the loft bank of the Tambopata, and this was by
far the most toilsome and dangorous forest journcy we had
yet made, rendered worse by a comparative want of success.
The whole way was along giddy precipices, seeming to hang
half way betwecn the sky and the roaring torrent, with no
foothold but decaying leaves, nothing to grasp but rotton
branches, every motion a drenching bath from wot leaves,
~every other step a painful and dangerous slip or fall, besides -
hornets, and ‘endless thorns. Among tho latter I was’
struck by a treec called itapallu, with trunk and: branches
thickly set with thorns, very.lerge leavess and the fruit in
clusters, like bunches of pearls with purple stalks. 'We mot

flocks of green parrots, Paroqueds,.and

with large pigeons, i
arge pig ss the river were superb, Y

tunquis, The forest peePs across the .
it was difficult to enjoy them. Martinez pointed out a g, all

Asplenium, called espinci, whj'ch has a sweet taste, and is
cometimes chewed by the Indians for want of coca; and the
panahi, » tall slender malvaceous tree, with large round leaves
on.spreading branches at the top, and very white wood. It is
used by the Chunchos for procuring fire by friction, and .the
bark, which peels off in long strips, is serviceablo for girdles.
During this day we camd to the largest Calisaya we had yet
seen, and Martinez operated on the bark to show his dex-
?nty als a cascarillero, which was remarkable.! - Qur collec-
s:;‘:n;’;l gz_:fmgu_zteﬁto fourteen plants; among them two fine

- Valwaya, two of C. micrantha, two of C. ovata,

—_—

l. The bﬂl‘k, lea . : ’ o,
rium and museu:: ?ta]??*w(fam"s from this tree are deposited in the her- -
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var. B rufinervis, and the remainder root-shoots of C. Cali-
saya : seedlings of the latter species are exceedingly rare.
We returned to our camp dead beat, and drenched to the
skin, only to find that fny Indians were mutinous, declaring
that they had been away long enough, that they had no
maize or coca left, and that they must return to their homes
at once. Our only hope rested upon them, and, if they had
deserted, all our plans would have been entirely frustrated.

. It, however, required no little persnasion' and eloquence to

induce them to change their minds, and, as they had nothing
left to eat, I sent Andres Vilca back to Gironda, to eutreat
him to supply us with a few chuftus and a little coca. I then
told the others, in their own expressive language, that if they
deserted me they were liars, thieves, traitors, and children of
the Devil, whoso punishment would soon overtake them ;

~ while if they were true to me they would be well rewarded,

and would enjoy the friendship of a Viracocha. After this
great effort in Quichua, the evening ended pleasantly. The
Indians had built themselves a little shed of palm-leaves near
the tent door, & bright fire was lighted, and its cheery reflec-
tion danced on the waves of the noisy flood.

It rained heavily through the night, and in the morning,
hearing from Martinez that the varicties of C. ovata, the
coHection of which had been recommended to me by Dr.
Weddell, were only found in a zone at a much greater cleva-
tion than that of the C. Calisqyas, T devoted the day to a
search in an almost vertical direction, on the north-east side
of the Yana-mayu, towards some heights called Paccliani.

Ascending the steep sides of thé ravine of Yana-mayu for
about two hundred feet, we reached a narrow level shelf
covered with ferns and the huge leaves of the sayal palm.
The locality was very damp and shady, and the C.micrantha,
Huinapu, and Casearilla Carua were in great abundance. We
continued to ascend through the forest which covered the
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gides of the steep mountain, for several hours continuously ;
the footing consisting of decayed leaves and rotten ‘trunks,”
moss and ferns covering every treo, and all the vegetation
intensely humid. At a height of 750"feet above the river we
came to some trecs of the beno-beno (Pimentelia gomphosia,®
Wedd.), with its bright laurel-like leaves and minute cap-:
sules; the C ]mbescens., called by Martinez cascarilla ama-'
_rilla, still only in bud, which was very abundant; nnd:
large trees of ther morada naranjada (C. ovata, var. a vul}
yari};si Wedd.). Near this place a troop of about twent
monkeys went chattering along tho tops of the trees, and
while I was looking at them a huge black hornet rushed up:
out of the ross and stung me on the chin. . These savage:
creatures make their nsts under the earth, and are called!
huancoyru. i
. After a long and wearisomo but fruitless search .for young
plants of the zamba morada (the B rufinervie variety of C.

ovata) in these excessively damp forests, we began thf’
descent again. Nothing struck me 80 much as the extraordi-

- nary variety of forms and shapes in which natare works in

these tropical forests. One is amazed to see enormous trees!

with their gigantic roots geparating at 'least twenty feet above ;
the ground, and forming perfect Gothic arches. Fn one pla.ce;
a giant of the forest had grown on the edge of a ridge of I'(.)Ok,';
and the roots had combined with the stone to form a spacious:
vaulted cave large enough to hold ten men comfortably.

Beautiful variegated leaves of Colocasiee, and a scarlet-flowered :

Justitia, with bright purple leaves, united with a profusion Of;
ferns to, ornament the opening, while some tree-ferns, and &
‘chinilla, the most slender and elegant of the palms of the
forest, guardéd the entrance. Rays of the sun stmggledf
through a network of bamboos on an opposite bank, and:

* L brought home a bunch of the capsules, now in tho herbarium at Kew.
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penetrated into the recesses of the cavern. While I gazed on
this lovely scene, the plaintive mournful notes of the little
“Alma perdida’ reached me from the boughs of the great
tree. This is a small bird of the finch tribe, of which there
are two kinds, one black, the otaer chesnut with black
wings. Their loud clear note is peculiarly sad. Suchl peeps
as these into the secret beauties of the innermost forest

recesses are rewards for many hours of toil and disappoin

ment.

Late in the'evening I returned to the tent dead tired, sod-
den and wet to the skin, covered with moss and fungus, bitten
all over by mosquitos, stung by a hornet, and with hands
sliced in pieces by the sharp blades of o Panicum called challi-

 éhalli, but with only three plants of the valuable variety of

C. ovata. It is most provoking that only the secdlings of all
the worthless species of Chinchonze shonld be in great abun-
danco ; the reason is of course connected with the general
felling of the trees of valuable species by the cascarilleros,
‘years ago-

There was little rain during the night, and on May Gth we

"commenced the search of a runge of forest on the south-west

side of the Yana-mayu ravine, where we found a large supply

of plants of (. Calisaya. At a height of 500 feet above tho
river there was a ridge of rock jutting out from the forest-
- covered sides of the ravine. In this spot the ground was not

nearly so thickly covered with vegetation ; there were no
palms, tree-ferns, or plants requiring extreme moisture, and
young plants received shade from taller trees, while they also

.enjoyed plenty of sunshine through the spreading branches.

The most abundant Jlants were Melastomas, huaturus, and
Panica, which -climb amongst the branches to a height of

~ thirty feet and upwards. These afford but very slight shéde;

and below there is an undergrowth of ferns, Colocasie, and

young plants. In different parts of this ridge we collected 124

s 2 .
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young C. Calisaya plants, most of them root-shoots, and

a few seedlings. There were also two young trees bearing
capsules. The C. Calisaya plants were all growing out of the

moss which covered the rock to a thickness of eight inches or

a foot, together with beautiful Hymenophylla,® but there was,
scarcely any soil. The roots spread along the face of the
rock, which is a metamorphic clay slate, unfossiliferous,

slightly micaceous, and ferruginous ;' and is easily broken uli :
into thin layers by the growth of the plants. In this situa~ .

tion the C. Calisayas were more numerous than in any othet;
we have yet seen. , }

Two bears had made themselves a comfortable and very{
carefully prepared bed on the summit of the ridge, whened
there was an extensive bird’s-eye view of the windings of th »
river, and of the forest-covered mountains beyond. On the op<
posite mountains there were two or three long bare places
tremendous lanidslips, not unfrequent occurrenccs in the fores
There is a sudden crash, when masses of rock, lxtnga trees, and}
underwood come rushing down in one fell irresistible swoo :
A beautiful white Stephanotis was climbing over the rocksj
We returned to the camp in o heavy fall of rain, after a very

severe but successful day’s work, and found that both theé:

- Indians and ourselves had come to the end of our PTOVisionaE‘
and that Andres Vilea bad not returned.

On May 7th we rose to find only & fow bread-crumbs in they

corner of our bag, and, as faminc was thus knocking at th

door, it became necessary to beat a hasty retreat. The plants -
‘were cgrefully packed in layers of moss, and sown up in twoj:

bundles of Russia matting, which we had brought with

containing about 200 chinchona-plants. In the absence oft

* There we also found the Tricho- | be s native of Peru.

manes muscoides, & pretty little forn 4 Bpecimens from this locality were;".
which, I am informed by Mr, J. Smith, | examined and reported upon of 28,
3.

of Kew, though common in the West | Jermyn-street.
Indies, wuugot previonaly known to YT-siree
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Andres Vilea, Mr. Weir showed much zeal and energy in
undertaking to carry one of these bundles, four and a half
feet in circumference, over the slippery and dangerous road,
in doing which he fell into the river.
~ On the- morning of May 7th, when we commenced our
retreat, it was pouring with rain,and the forest was saturated,
our bedies sodlden, our hands crumpled like washerwomen’s,
and our powder damp. We had to wade across many little
streams falling into the Tambopata. The first, after leaving
the Yana-mayu, was called Churu-bamba, because it empties
itself just opposite an island (churu, in Quichua). The next
stream was Uma-yuyu, wma being water in Aymara, and yuyw
a plant with a large cordate dock-like leaf, used in chupes.
Thus every little stream and hill had received a name from
the cascarilleros of former times, from some peculiarity of
position or other similar circumstance, which wonld easily
impress it on the memory. What an improvement on the
nomenclature in new countries discovered by Englishmen,
where we have an endless succession of Jones's rivers, Smith’s
mountains, and Brown’s islands! Near the banks of these
sreams there are very large snail-shells, and Martinez
described the snails as “large kind of hornets, all made of
flesh, which do not sting.” He called thom Mamachurw, or
“Mother of the Island.” .
On reaching the precipice of Ccasa-sani we scrambled
along its slippery sides, in the pouring rain, to collect plants
of C. Calizaya, and obtained twenty-one good ones. They
were growing in a similar situation to those above the Yana-
mayu, in company with a number of deeite de Maria trees
(Eleagia Marie),® and completely exposed to the sun, without
any shade whatever. -Passing the precipice, we continued our

damp weary jonrney, Martinez pointing ouf everything that

5 Described by Dr. Weddell, in his Histosre Naturelle des Quinquinas, in

" & noto under the genus-Pimentelia.
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was noticeable by the way, especially the palo santo, (Guaid-
cum sanctum), a very tall tree, the stem 60 to 70 feet high,
without a branch, with a few short horizontally spreading
branches at the summit, with pinnate leaves. When the
bark is cut, a host of stinging ants come forth. There
was also a plant, which he called achira silvestre (Canna
achira 2), with a rhizome, and bunches of rank red berries.
We passed through groves of paccziys (Mimosa Inga), 8
creeping legume with bright flowers, wild coca, many Lasi-
onemas, with their large coarse leaves drooping over the
river, and a melastomaceous plant with a crimson fruit.

After having been nearly carried away by the force of thé
Challuma river, in wading across it, I reached (iironda’s .

hospitable shed, after a journey of more than thirty miles,
in pouring rain, ) '

On May 8th I left Gironda’s clearing, with Martinez, in
order to examine the forests above the hut of Tambopata,

for plants of C. Calisaya. Here, in almost exactly a similar
ridge of rock to those which proved so prolific of these.
precious plants on the heights above the Yana-mayu, and
on the precipice of Ccasa-sani, I found a number of plants
of Calisaya morada (C. Boliviana, Wedd.), growing out of

moss, amongst the rocks, with scar oely any soil. They were
overshadowed by aumerous trees, called by Martinez « Com-
padre® de Calisaya ” (Gomphosia chlorantha, Wedd.), one of

* the most graceful and beautiful of the chinchonaceous plants, .
with deliciously sweet flowers. Dr. Weddell exactly describes

1t a8 rising without a branch above all the trees of the forest,
. and then spreading out in the form of a chandelier, and

attracting the-attention of the traveller from afar. The
bark of this tree, with its transverse cracks, can with difficulty .

¢ In Peru the father of a child is | sidered & very close and sacred rela- -

tompadre to ite godfather. It is con- | tionship. .

Ciar. XV. RIGHT BANK OF TAMBOPATA. 263

. be distinguished from that of C. Calisaya. Whilst: climbing

amongst these rocks, I nearly put my hand on a small
viper of & most venomous kind, 18 inches long, with a black
skin marked with yellow rings, edged with white. In the
evening we returned to Gironda’s clearing at Lenco-huayccu,
with eighty-seven chinchona-plants, sixteen of Calisaya fina
(C. Calisaya, var. a vera), and sixty.-nine of Calisaya morada
(C. Boliviana, Wedd.). .

-We found Gironda, on whom we were now entirely depen-
dent for food, very little better off than ourselves, His
supplies consisted of maize, yucas, aracachas, chuiius or
frozen potatoes, and quispifias, made of boiled quinoa-grains
dried in the sun, ground, and preserved as little gritty
hard lumps. He also had some achécches, which are poor
watery cucurbitaceous things, squeezed, and served up in
chupes. No salt. ‘

Though frequently baffled, and more than once exposed to
much risk in making vain attempts, I had never given up
my determination to have at least one day’s work on the
right bank of the Tambopata. For some days the volume
of water had been gradually decressing, but it was still
40 yards across, and rushing with great velocity over a ford
which Gironda believed to exist a little below Lenco-huayccu.
I stripped and went in, with the stem.of a young chonta
palm as a support, but, on approaching the mid-channel, the
water came up above my middle, the large pebbles slipped -
and rolled under my feet, and for some time it was with the
utmost difficulty that I held my own; but finally we all

~ reached the right bank in safety.

We were rewarded by a very sucessful day’s work. After
ascending the steep ravine, through the zone of bamboos,
to & height of 400 feet, we reached a ridge of rocks, where
we -collected 109 good chinchona-plants of the Catisaya
morada species. The leaves of the chinchon, and more
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especially the Calizaya species, are invariably perforated by .
holes in every direction. Much ef this mischief is the work- |
of caterpillars, but it may partly be attributed to the effects
of drip from the trees which overshadow them. In this
fqrest there were trees of great height, without a branch for 8
distance of 50 or 60 feet from the gronnd, which Martines -

called canela. The inner bark had a strong taste of cinna
mon, and they use it to scent and flavour their Auarapu, or
fermented juice of the sugar-cane. On many trees, in the
forest, there are immense masges of carth fixed on the trunk,
called eotocuro. They consist of exceedingly thin layers, one
added to another until they are sometimes of an immense
size, eight to ten feet high, and three or four feet across.
They are made by myriads and myriads of small yetlowish
lice, which swarm between each thin layer.

In the evening we incurred the same risks in wading
across the river again, but arrived without any accident at
Gironda’s clearing, where we now had a depbt - of 436
chinchona-plants,

On May 10th I resolved to make a scarch on the helghts
immediately above I.enco-huayccu, called (zlormpata., for
‘the valuable red-nerved variety of C. ovata. 1 first paid
a visit to the poor little Indian wife and children of Mar-
tinez at Huaccay-ehuru, in & hut of split bamboos, sur-
rounded by aracachas, yucas, camotes with their white
- convolvulus flowers, plantains, frijoles or beans, and the
" Amaranthus caudatus, which they call jataceuw and cuini,
using the leaves in chupes. We then struck right up the
_ steep declivity of Gloriapata, making our way w1th difficulty

through the dense bamboo thickets, which, in spite of their
obstinate ‘obstructiveness, make excellent cisterns, and their
joints will always afford a good drink of cool water. For
some time we followed a pathway made by a herd of pec-

caries, “nt‘ll it ended. at the mouth of & cave which, though .
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low, appeared to be of considerable size. These peccaries
come down in herds of thirty or forty to the clearings, during
the night, and do much damage amongst the roots. Some
are black and white, and others of a leaden colour.

After ascending for several hundred feet we came to trees
of C. pubescens, which appear to belong to a zone just below,
but in contact with the C. ovate. Their leaves were eaten
by & caterpillar, red at both ends, with a horn, red stripe
down the back, and red spots on each side, body striped
green and yellow. Some hundred feet higher there were
large trees of both varieties of C. ovata, growing in very
moist parts of the forest, where the trees were covered with
H. Jmenophylla and dripping moss, the former a sure sign of
extreme humidity. The ground was covered with fallen
leaves to a great’ depth, and there was a good deal of shade.
We collected seven plants of C. ovata, var. a vulgaris, and
cloven of C. owvata, var. B rufinervis, five of which were
strong healthy seedlings, the remainder being suckers, with
spreading roots of their own. With the C. ovate grows the
qukua-carhua chica (Cascarilla bullata, Wedd.).

In descending from these heights I came to a tree which
Martinez called eopal, but the trunk rose to such an extraor-
dinary height, without branches, that I was unable to make
out the appearance of the leaves or.flowers. 'The bark was
covered with a milk-white fragrant resin, of a nature analo-
gous to gum thus or gum elemi. The forest also abounds
in vegetable and bees’ wax, and in many varieties of gums
and resins.

On May 11th, as we had now collected a sufficient number of
chinchona-plants, including those of the shrub Calisaya which
we intended to take up on our return across the pajonales, to
fill the Wardian cases at Islay, Mr. Weir began to make up
the plants in layers, with plenty of moss between them, ready
for sewing up in the Russia matting. Having heard that a
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young man, a nephew of Gironda’s, had planted a (. Calisaya
in a small clearing a fow leagues up the ravine, 1 went to
examine it. The clearing was on a steep declivity sloping
down to the river, and had been partly planted with coffee
and coca by its solitary occupant. The tree was a Calisaya
morada, having been a root-shoot twelve inches high when it
was planted in January, 1859. It is now seven feet high, six
inches and four-tenths in circumference round the trunk, and
three feet three inches across the longest branches from one.
side of the stem to the other. It was growing on the side of
a steep hill, quite open to the south, east, and south-east, at
the edge of a clearing, while mountains covered with forest
rise up close behind it, on the north and west, to a great
height. It is planted in a soil consisting of stiff yellowish
loam, composed of vegetable matter, mixed with the disin-
tegration of the soft clay slate. This is probably the only
_cultivated chinchona-tree in Peru. In geturning to Lenco-
huayeen I saw a flock of Alectors, large birds aualogous to
turkeys, and many parrots; and on my arrival I found that
Mr. Weir had already made up the chinchona-plants, in
four Russia-matting bundles, ready to start for Sandia on
the following morning.
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CHAPTER XVL

GENERAL REMARKS ON THE CHINCHONA-PLANTS OF -
CARAVAYA, ‘

Tar range of my observations in the chinchona-forests ex-
tended for a distance of forty miles along the western side of
the ravine of Tambopata, and onc day’s journey on the eastern
gide. This region is covered, with’ few exceptions, from the
banks of the river to the summits of the mhountain-peaks, by
a densc tropical forest, The formation is everywhere; as I

A have before said, an. unfossiliferous, mitaceous, slightly ferru-

ginous, metamorphic clay-slate, with veins of quartz, and the
streams all contain more or less gold-dust. When exposed to
the weather this clay-slate quickly turns to a sticky yellow
mud,! and lower down it is very brittle, and easily breaks off
in thin layers. The soil formed by the disintegration of the
rock, mixed with decayed vegetallo matter, is a heavy yel-
Jowish brown loam, but there is very little of it on the rocky
gides of the ravine, and 1o depth of soil cxcept on the few
level spaces and gentle slopes near the banks of the river.
Mr. Forbes, in spenking of the extensive range of Silurian
formation, 6f which the Tambopata hills form a part, attri-
butes the frequent occurrence of veins of auriferous quartz,
usually associnted with iron pyrifes, to the proximity of
granite, whence they havo leen injected into the Silurian
slates. In the cooling and solidification of granite the
quartzis the last mineral element to crystailize and become
solid, and he suggests that, during the cooling, the conse:

' Honco the.name Lenco-hunyecu,  Lengui is anything sticky in Quichun,

. and huaycew a ravine.
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guen; expansion due to theicrystallization of tho constituents
as forced the quartz and gold, still fluid, into the fisures;

of the neighbouring rocks, and so formed the 2~ -iferous{

: qut?rtz veins. These are only developed in the slate rocks,
whlchf avhen such veins occur, must be at no gi'eat distance
from granitic eruptions, either visible, or such as vwmy be
inferred to exist.? :
The chinchona forests which I examined in tho Tambopata!
Avalley are between lat. 13° and 12° 30'S. The elevation,
above the sea, on the banks of the river, is 4200 feet, while|
tl'1e loftiest crests of the mountains which overhang it on
either .side attain an elevation of about 5000 fcet. In the/
Preceding chapter I have given a gencral idea of the nature,
of the climate throughout the year, and my sty was toof
.short to enable me to give any more dotailed information‘i
for most- of the months; but I did not fail to take careful;
observations while. I remained in the valley, which Willg
give an accurate idea of the climate during the month 01

May. - During the fourteen first days of May the results werg
as follows : —

Mean temperature .. .. .. .. .. G69§° Fahr,
e . at7 AM, .. . .. 08
.y ' at3rmM .. .. .. TH
» " at9prmM. .. .. .. 69 :
Mean minitaum in the night .. .. .. 62§ -
Highest temperature obscrved Y £
Lowest » v .. B6
Entire range . e e Cee oo . 19
Mean varintion in the 24 hours .. .. 10}
"Greatest » S U
Least . LR » e b
Mean of the dew-point .. .. .. .. 613 .
e s at 7aAM. .. .. 619 { Dry bulb
» - at3pM. .. .. 625 as above.
» PN at9pM, .. .. 609

? Quarterly Journal of the Geological Bociety, Feb. 1, 1860, p. 59.
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The wind generally blows up the valley during the day-
time, when the clouds ascend, to be condensed by the colder
night-air. Thus we almost invariably had rain at night,
generally in a heavy fall, but occasionally in small drizzle, -
which usually continued until *he forenoon. .At noon it
cleared up for a fipe afternoon, and only on two occasions
did we have rain throughout the day. The valley, and the
course of the river, bear N.N.W. and S.8.E. )

The three valuable species of chinchonae found in Tambo-
pata grow in distinct zones as regards elevation, together
with other chinchonaceous plants, up the declivitous sides of

the ravine.

From the banks of the river to about 400 fect up the
mountains, the forest consists of bamboos, several genera of
palms, tree-forns, paccays, and other Leguminosce, Lasionemas,
Cuscarilla Caruas, and the Chinchona micrantka, together with
the chinchonaceous tree called by Martincz Huinapu. This is
the lower zone. The C. micrantha, called by Martinez verde
paltaya and motosolo? was in flower in May. I met with it
constantly in moist low places; and several trees, with their
yery large ovate leaves, and bunches of white fragrant
flowers, were actually drooped over the waters of the river.
It produces & good quality of bark, and I collected seven
fine seedling-plants of this species.

Prom 400 to 600 fect above the river is the middle
zone, and that which contains the Calisaya-plants. The
vegetation chiefly consists of huge.balsam and India-rubber
trees, huaturus, Melastomace, Aceite de Marin (Eleagia
Marie), Compadre de Calisaya (Gomphosia chlorantha), and
oceasional trees of Casearilla Carua, which straggle up from
the lower zone. Here the young trees of C. Calisaya grow

2 Dr. “.’cddell believes it to be a distinct species from the C. Micrantha of
Huanueo, and has named it C. Affinis. -
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in great abundance; but the cascarilleros had certainly done

their work well in former years, for every single tree of any
size had been felled, though many of the young root-shoots "
were 20 and 30 feet high, and covered with capsule-bearing
panicles. These precious trecs were most plentiful under

the ridges of rock which crop-out at intervals, where the
ground was not so thickly covered with vegetation, and where

the young plants obtained plenty of light and air, while they °

were partially protected from the direct rays of the sun by the
spreading branches of taller.trees. The Oalisaya,-trees, on
the Ccasa-sani precipice, however, had no shade whatever,
They were covered with capsules. I observed that when the

young plants of (. Calisaya grow up the sides of the rocks,

.and actually came in contact, they often threw out roots -

from their stems or branches. The (! Calisaya is by far the
most beautiful tree of these forests. Its leaves are of a dark
rich green, smooth and shining, with crimson veins, and a
green petiole edged with red, and the deliciously sweet
“bunches of flowers are white, with rose-colouréd laciniss,
edged with white marginal hairs. But it was evident that
we did not see them to advantage in these forests; they ran
up tall and straggling, as if seeking the sun, and scemed
to pant for more light and’ air, and a deeper and richer
soil. Martinez told me that, when the Calisaya is much
~overshadowed by other trees, it loses the crimson cofour
on the petioles and veins of the leaves; and that fifteen
leagues lower down the river (I suppose at about four thousand
feet above the sea) the leaves of the Calisaya morada become.
quite bright purple all over the under side.

Gironda and Martinez told mé that there were three kinds
of Calisaya-trees; namely, the Calisaya fina (C. Calisaya, &
vera, Wedd.), the Calisaya morada (C. Boliviana, Wedd.), and
the tall Calisaya verde. They added that the latter was &
very large tree, without any red colour in the veins of the
leaves, and generally growing far down the valleys, almost
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in the open plain. A tree of this variety yields six or seven
quintals of bark, while the Calisaya fina only yields three or
four quintals; and Gironda declared that he had seen one,
in the province of Munecas in Bolivia, which had yielded
ten quintals of tabla or trunk-bark alone.

My remarks respecting the position of C. Calisaya trees, on
the sides of the ravine, only apply to the forest below Lenco-
haayceu ; above that position they are not found so high up
the sides of the mountains, probably owing to their greater
proximity to the snowy region of the cordillera. The nearest
_gnow may be about forty miles from Lenco-huayccu, as the
I.tcrow flies. I-also found that the Calisaya fina was most
gbundant about the Yana-mayu, while the variety called
morada was plentiful in the upper part of the ravine. But it
was very difficult for an unpractised eye to detect the slightest
difference between these two varieties, until their leaves were
placed side by side, when that of the morada appeared to be
just a chade darker green. Dr. Weddell has, in his work,
named the Calisaya morada, as a distinct species, C. Boliviana,
put I understand that he is now of opinion that it is scarcely
more than a variety of the Calisaya vera, its bark being very
generally collected and sold as that of the latter. No plants
which T saw in the forests could be compared, for vigour and
regularity of growth, with the tree which I have alrecady
described as having been planted on the edge of a clearing;
and I think this tends to prove that plenty of light and air is
essential to the vigorous growth of the C. Calisaya, so long
as there is a sufficient supply of moisture, and protection
from the direct rays of a scorching sun for the first year or
two. The C. Calisaya is undoubtedly the most delicate and
sensitive of all the species of chinchona.

Above the region occupied by C. Calisayas, in the forests,
is the third or upper zone, from 600 to 800 feet above the
river. Here, amidst very dense humid vegetation, covered
with ferns and mosses, are first met the trees of o pubescens,
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and Pimentelia glomerata, and a little higher up arc numerous
trees of the two valuable species of (. ovata, namely, a vul-

garis and B rufinervis, with very lurge ovate leaves, the .

latter being distinguishable by the deep red of the leaf-veins.

The Cascarilla bullata grows with them, and extends still !\
gr

higher up the sides of the mountains. The bark of the 8
rufinervis varicty is habitually used to adulterute the Cali-
saya, which it very closcly resembles, und is called zamba
morada by the cascarilleros, while the a vulgaris varicty is
known as morada ordinaria. Martinez said that the zampe
morada was very tenacious of life, and t]u}t, having onee
thrown away a branch amongst some moss, he found it o for. |
night afterwards, still throwing out shodgts.  Both varicties of
C. ovata yield valuable barks. !
Above the zone of the € evatas, and nearer the sno\\'y{
cordillera (for lower down the valley the forests cover the
crests of the mountains), commence the open grassy pajonales,
which I lave already described. Here the formation is
“exactly the same as that in the valley of Tambopata; and:
the ;'egetation of the thickets which fill the gullics, and are
interspersed over the grassy glades, consists of huaturus,
Gaultherie, Vaccinie, Lasiandre, and other Melastomuacee,
Chinchone, palms, and tree-ferns.  The chinchonw consist of
C. Caravayensis, and of the shrubby variety of (' Calisaya,
which is called ychu cascarilla by the natives. The shrub
Calisaya (B Josephiuna) is generally from sjx and a Lulf to ten

feet high, but I met with an individual plant which I believe to

belong to this variety, which had attained a height of eightee?

and u half feet ; and this inclined me to think, at the time, that -
this shrubby form could not even be considered as a variety of o
the normal C. Calisaya, and that its morc lowly habit wa8 :

merely due to the higher elevation and more rigorous climate
in which it grew. Dr. Weddell remarks that its appearance:
varies very much according to the situation in whicl it grows,
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and that the colour and texture of the different parts change
according to the amount of exposure.

[ fonnd the sheub Calisaya in Hower in the end of April.

We crossed two pajonal regions, one above the valley of
Nandin, and the other between the valleys of Sandia and
Tambopata.  The height of the former above the level of the
sea was pi22-feet, and of the latter 5600 feet.  The time of
my visit was the end of April and beginning of May, and T
traversed both regions twice, so that an abstract of my meteo-
rological observations will give a tolerably correct idea of the
climate at that time of the year ; althongh they only extend
ovoer the 25th, 26th, 27th, and 28th of April, and a few days
in the middle of May.®

Mean temperature .. .. .. 599 Iahr,

Mean minimum at night .. .. 52

Highest temperature observed .. 67

Lowest ® v . 44

Entire range R 1)

Mean of the dew-point. . 584 (dry bulh as ahove),

In the early morning there were generally masses of white
elouds lying in the ravines, and in the afternoon a thick mist
drifted across the pagomal, with drizzling vain.

The shrmb-Calisayas, which were growing plentifully by the
roadside, above the valley of Sandia, were entirely exposed,
without any shade whatever, and the hill on which they grew
had & western aspect. There is a difference in clevation of
about 1000 fect between the locality where we saw the shrub-
Calisayas, and the region of the normal tree-Calisaya in the -
Tambopata forests; and the shrubby form is also many
leagues mnearer the snows of the cordillera. These circum-
stances are alone suflicient to account for the difference in
the habit of these two forms of C, Calisaya; and there seems
to be no doubt that the barks of the shrubby varieties of chin-
chone are specially good when their stunted growth is owing
to the altitude of the locality.
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Our collection of chinchona-plants in the Tambopata .

forests, and on the pajonales, was completed on May 14th, a8
follows :— :

. No. of Plants.
C. Calisaya (calisaya fina) .. .. . .. .. .. 237
. Boliviana (calisaye morada) oo .. .. .. .. 185
C. ovata, var. a vulgaris (zamba ordinaria).. .. .. 9
-C. ovata, var. B rufinervis (zamba morada).. ... .. 16
O, micrantha (verde paltaya) e e e T
. Calisaya, var, B Josephiona (ychu cascarilla) ., ,, 75
Total . 529
———
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CHAPTER XVIL

JOURNEY FROM THE FORESTS OF TAMBOPATA TO THE
PORT OF ISLAY.

Establishment of the plants in Wardian cases.

ON May 11th Mr. Weir completed the packing of the plants,
and we were preparing for the journey up into the pajonales

“on the following day, having previously fixed on the Calisaya-

trees from which we intended to obtain a supply of seeds in
August, when Gironda received an ominous letter from Don
José Mariano Bobadilla, the Alcalde Municipal of Quiaca,
ordering him to prevent me from taking away a single plant;
to arrest both myself and the person who had acted as my
puide ; and to send us to Quiaca.! T found that an outery
against my proceedings had been raised by Don Manuel
Martel, the red-faced man whom I had met on the road to

Sandia, agd that the people of Sandia and Quiaca had heen

excited by assertions that the exportation of cascarilla-seeds
would prove the ruin of themselves and their descendants.
Gironda, though friendly and hospitable, feared that the
finger of scorn would be pointed at him, as the man who had

1« Alcalde Municipal del Distrito de : esta nota, para que sin permitir que en
Quiaca, al Seior Juez de Paz Don | grave perjuicio de los'hijos del pais, lo
Juan de la Cruz Gironda. ! tome ni una planta, porblo que el?mo

“ . | autoridad debe vm de aberiguar bien

. 6 ¢'le Mayo' ‘%0'1860' para capturar a el y al persona quien

“Teniendo positivas noticias de que | ge propone a facilitarle dichas plantas,
sea internado a los puntos de Tambo- y conducirlos o este.

pata un estranjero Ingles, con objeto | TS

de estraer plantas de cascarilla, me es | ]?ms guarde B VI

de absoluta necesidad - pasarle a vm | “José MARIANO BOBADILLA.”

T 2
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allowed the stranger to injure his countrymen. e wanted
to throw away all thi plants, except a few which we might
take without observation, and, if we had not kept eopstant
gl.““d over them, he would have earried his views into effeet
without consulting ns. 1 saw that in an immedinte retreat
was the only liope of saving the plants; and I explained to
(iironda that his views were incorrect, and that, if necessarv,
wo were prepared to defend our property by foree. .

At the same time I addressed a letter to Don José. Bolge

dilla, stating that his interference was an unwarrantyle

step which T would not tolerate; and that, as [ nndurst,ood.

the provisions of tho Constitution of 1856, the functions of
the Juntas Municipales were purely consultative aud lecislas
. - . . . Eah

e ) 2 '‘ v 3 ’ v . . M
tive, conferring no exceutive powers whatever, concluding

with an expression of my sensc of his patriotic zeal, and of

vegres that it should be accompanied by such misguided and
lamentable ignorance of the trne interests of his country.
Nevertheless, T felt the imperative necessity of immedinte
flight, especially as I obtained information from an Indian of

Quiaca that Martel’s son and his party, who had brought the

letter, were only the vangnard of a body of mestizos, who
were coming down the valley to scize me, and destroy wy
colizetion of chinchona-plants. ‘ . '
Early in the morning of May 12th we took leave of ouf
kind and hospitable old friend Girondn, without whose
assistance we should have been cxposed to much suffering .
from want of food ; and-of the honest forester Martinez. 1
expressed my sincere regret to Gironda that any misunder
standing should have arisen at the close of our acquaintancés
and promised Martinez to obtain guarantces that he should
suffer no molestation on account of the services he had rep
derefl to me. The most melancholy part of travelling i8 the
parting with- friends, never to meet again. o
After a laborious ascent through the forest we found
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Martel's sOn and his party stationed on the verge of the
pajonal.  They were evidently waiting for us, but did not
attempt to impede our pussage, and a display of my revolver,
although it may have been very cfticacious, was perfeetly
harmless, as the powder was quite damp.  The young Martel
asked the Indians in Quichua how they dared to carry the
plants, and called after them that they would be seized at
wandia ; but he was civil to me, and w¢ coutinued our journey
‘ waceably, though full of apprehensions at the turn affairs
might take on our arrival at Sandia,

\We had to eross the same country as we had traversed in

our journcy to the Tambopata valley ; and, in skirting along
the verge of a ridge, near the Marun-kunka, the cargo-mule
foll headlong down a precipice of twenty feet, into a demse
mass of trees and underwood.  We could see the poor beast’s
legs kicking in the air, but it was long before we could
reach her, and more than two hours before a circuitous
path could be cut and cleared away to extricate her. We
cneamped on the pajonal, and next day, after a very labo-
rions walk of twelve hours, we reached the Ypara tambo,
in the valley of Sandia, Mr. Weir having collected twenty
plants of Calisaya Josephiana on the way. On May 14th we
continued our journey towards Sandia, and colleeted fifty-five
more plants of Calisaya Joscphiana on the pajonal of Paceay-
samang, chicfly scedlings.

The water ol the numerous cascades is very refreshing, and
as beautifal in its limpid trausparency as when it dashes down
the rocks in dazzling streams of purest white.  We were now
too in the land of luscions oranges and chirimoyas. The com-
monest bird in the valley of Sandia is the cuchu, a kind of
large crow, with a shrill weak caw. It has a long yellow bill,
greenish-l»rﬁwn body and wings, rump-feathers red, and a long
bright yellow tail, with a black line down the. centre. The
cuchus walk about the ficlds eating the young maize, and
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erch u joini :
p pon the adjoining trees, H umming-hirds®are nume-

rous, and very beautiful - ;
2 y beautiful; T saw also a little eream-coloured

bawk, and lo .
4 rdly cagles wero soaring over the ravine, having

tl:zu' }(?’I'ICS‘ in t_ho. inaceessible parts of the lofty cliffs. Ap-
proaching Sandia in the early morning of May 15th, I came

upon man . . . :
p ¥ groups of Indians, with their wives and daughters,

::;:_il:?v ::tfff)t i;l the road, on their way to and from their
: - Lhey were boiling their breakfasts of potatocs
over little fires of dry sticks, which ecrackled pleasantly.
.Grand precipices towered up on either sido of the valley, and
in the bottom, where the Lright river was murmuring on jtg
way, there was a hut in a ticld of maize, surrounded by the
(lll'OOPI'ng crimson flowers of the “love-lies-bleeding” with o
gilin g bright Llue woollen dress sitting at the door,
. On arriving at Sandia I went through the ceremony_of pay-
Ing off my Indians, and taking leave; and Vilea, (‘m.u'i, und
Quispi returned to their homes. I formed o very high opinion
of the Indian character from my experienco with theso my
fellow-labourers.  Suspicious they certuinly wore at ‘timo.s,
and with good reason after the treatment they.have usually

met witly from white men, but willing, hard-working, intelli--
gent, good-humoured, always ready to help cach other, quick .

in forming the encampments, conversing quictly and without
noise round the camp-fires, and always kind to animals ; alto-
gother very efficient and companionable people.

I found things at Sandia in & very alurming state ; most of
the people had been excited by letters from Quinca to prevent
me from continuing my journey with the chinchona-plunts,
and a sort of league had been made with other Juntas Muni-

cipales to protect their interests, and prevent foreigners from - .

imjuring them, The tactics which were adopted would have

- 8ucceeded in their ohject, but for a great picce of good luck.

I }‘:’as prevented from hiring mules, except to go to Crucero,
where I knew Martel was stationed, with the intention of
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raising obstacles to my further progress until the plants
had been killed by the frost. I was in despair, and medi-
tated setting out on foot, with all the four bundles of

‘plats on my own mule, when Don Manuel Mena told me

confidentially that, if I would give him my gun, he would get
an Indian to supply beasts, and accompany me to Vilque, on
the road to Arequipa. I willingly agreed to this bargain,
and sent Mr. Weir and Pablo to Cruccro, so as to throw
Martel off the scent, while 1 hurried the plants down to the
const by the most unfrequented line of country.

An alum lad, however, been spread through all the
villages pordering on the chinchona forests, Loth in Caravays
and Bolivin, and 1 ascertained that effectual measures had
boen taken to .prevent my return for seeds in August.
Martel had also written to the towns and villages between
Crucero and Arequipa, to put obstacles in the way of my
at, so that 1 fonnd it necessary to avoid entering any

retre
and to shape a direet compass-course over

town or village,

 the cordilleras from Sandia to Vilque. I also reluctantly

abandoned my mtention of returnin.g to collect seeds in
August, and made the best arrangements in my power to
obtain a supply. through a rcliable agent, in the ensuing
year. Martel was a mischievons meddling fellow, but the
members of the Juntas Municipales may have been influenced
by misguided zeal for the interests of their country, and for
the preservation of a strict monopoly in a trade which has
ceased to exist, for no bark is now exported from Caravaya.
In the morning of May 17th I left Sandia on my own
trusty mule, driving two others with the plants before me,
and accompanied by their owner on foot, an Indian named
Angelino Paco, a middle-aged regpectable-looking man, who
had Leen one of the Alcaldes of Sandia in 1859. Mr. Weir
started for Arequipa on the same day, by way of Crucero.
Passing through Cuyo~cuyo without stopping, I continued to
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.

ascend n mountain-gorge, by the side of tho stream, but
Paco had never been out of the valley of Sandia before,
and was uscless as a guide. All along the banks of the
stream there were square pools dammed up and filled with
heaps of potatoes and ocas, placed there to freczo into
chunus, the priucipal food of the Indians when in the forests,
o'r on the coffee or coca cstates. Higher up the gorge all
signs of habitation cease, though there are still abandoned
ticrs of ancient terraces, and the mountain scenery is quite
magnificent.  Night coming on without & moon, 1 halted
under a splendid range of frowning black cliffs, and suc-
(fceded in pitching the tent in the dark, but there was no
ok S, e e, b 1
Sandia. I was thus entirely d dent 1 beOn. .

’ irely dependent for existence on
'E:acos parched maize, which proved uncommonly hard fure.
The cold was intense during the hight, and penetrated
through the tent and clothes to the very marrow.

At daybreak Paco and I loaded the mules, and continued
to ascend the gorge by the side of the river of Sundia, which
becomes noisy little rill, and finally falls, as a thin silvery
cascade, over a bhack cliff. Reaching the summit of the
showy cordillera of Caravaya, we commenced the journey
over lofty grass-covered plains, where the ground was

‘ covered with stiff white frost. There were flocks of vicuiias
on the plain, and Auallatas, large whitc geese with brown

wings and red legs, on the banks of the streams; but a8
we advanced even these signs of life ceased, and, when night -

closed in, I looked round on the desolate scene, and thought
that to make a direct cyt across the cordilleras to Vilque
by compass-course was a very disagreeable way of travel-

ling, though, in this case, a necessary one. I had been

eleven hours in the saddle, when Paco found an abandoned

shepherd’s hut, built of loose stones; three fest liigh, and

-~

Ciar. XVII. TO PORT ‘OF ISLAY. 281

thatched with yehw grass.  The minimum thermometer,
during the night, was ax low as 20 I'ahr. by my side.

At daylight on May 19th Paco complained of having to
rise before the sun, although he must have been half-frozen.
The mules had escaped, and we were fully three lours in
catehing them. The ground was covered with a crisp frost,
and dul"ing the forenoon we were travelling over the same
lofty wilderness, consisting of grassy undulating hills, with
ridges of cliffs, and huge boulders here and there.  The view
wus bonnded on the north and ecast by the splendid snowy
penks of the Caravayan range, and to the north-west by
those of Vilcanota. The only living things, m these wild
solitudes, are the graceful vicunas, which peered at us with
their long necks from behind the grassy slopes, the guanacos,
the biscaches burrowing amongst the rocks, and the huallatas
or large geese on the margins of streams or pools of water,

At about noon we began to descend a rocky dangerous
cuesta, where there was much trouble with the mules, which
were constantly attempting to lic down and roll with the
plants. The steep descent led into the plain of DPutina,
which was covered with flocks of sheep, with small farins,
shaded by elumps of querua-trees, nestling under the sand-
stone cliffs which bound the plain.  Crossing another range,
we reached € swanmpy plain, with sheep and cattle seattered
over it, and stopped at an abandoned shepherd’s hat, the
exact counterpart of last night's lodging, 1 had been ten
howrs in the suddle, and was fuint from hunger, but had to
go supperless to bed. Paco was nearly breaking down from
a bad wound in his foot, but [ bandage?l it with lint, and
he was able to proceed. He had an alco or Poruvian
dog with him, which was devotedly attached to its master.
These dogs ure something like Newfoundlands, only much
swaller, generally black or white, and seldom bark.

On the morrow the way, for the first two hours, led over
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grassy hills covered with flocks of sheep, with shepherd-lads,
playing on- pincullus, or flutes, the sound of which came
floating pleasantly on the air, from overy direction far and
near. We passed several blue mountain-lakes, with islunds
of rushes, and many ducks. From 10 Am. until sunset the
whole day was occupied in crossing a vast plain covered
with sheep and cattle, and just after sunset we reached a
small estancia or sheep-farm. It was occupied by a large
family of good-tempered Indians, whose eyes glistened when'
I offered them a ceésto of coca which I had with me,
exchange for unlimited supplies of milk and cheesc.

in
It way
pleasant to see their happiness at the acquisition of t)js.
treasure, which was shared Dby the children and dogs.  The
place was full of guinea-pigs, which are considered great
delicacies. The extreme hunger from which I had suffored
since leaving Saudia was here relieved by plenty of milk,
cheese, and parched maize. Every night I had wrapped the
Russian mats, which enveloped the plants, in warm ponchos
and the tent. The crooked wriggling queﬁua-bmn('hes, whicht
fdrmed the roof of the hut, looked like snakes in the dim
light after sunset. : :
At sunrise on May 21st there was a white frost, and the
deep blue sky was without a single cloud. Suddenly an imy
mense flock of flamingos, called parihuanas® in*Quichua, ros
in a long column from the margin of the river of Azangaro;
which flows through the plain. These birds, with their erims
son wings, and rose-coloured necks and bodies, whirring up
in a long spiral column, formed one of the most beautiful
sights I ever saw. ~ ' ’
Crossing a range of rocky hills, we entered a plain, which
exXtended to the banks of a large lake, with the little town‘Of

* Hence the name of the Peruvian | Voga, Comm. Recl. i. lib. iii. cap. iS- P
province of Parinacochas. Parihuana- | 83.
coche, the Flamingo luke.—G. de la |

b
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Araps built along the shore. Dark mountains rise up im-
mediately in the rear. 1 believe that T am the first English
traveller who has ever visited this lake, and M. de Castelnau,
who obtained some information respecting it at Puno, says .
that it is not to be found in uny map.* Along the shores there
were- long rows of flamingos, standing like a gigantic réyi-
ment, with a few skirmishers thrown out fishing. There were
also Auallatas, ibises, ducks, and a stout-built stunted sort of
crane. Journeying on, we began to cross a vast plain which
oxtends for many leagues round the north-west corner of
lake Titicaca, and is dotted with walled estancias and flocks
of sheep. At length we reached the ford over the river of
Azangaro, in sight of the little village of Achaya, to the
left. The water came above the mules’ bellies, and, cross-
ing halt a mile of swampy ground, we came to another
ford over the river of Pucara.  The two rivers, uniting just
below Achaya, form the Ramiz the largest fecder of lake
Titicacn. We continued onr way for many hours over the
plain, until we reached an Indian’s hut long after dark, having
been twelve hours in the saddle, at the slow tedious pace of
a tired mule. The cargo-mules had played every kind of
vicious trick throughount the day, running ofl' in different
directions at cvery opportunity, and constantly trying to
roll.

Starting at daybreak on the 22nd, we forded the river of
Lampu, crossed the road between Lampa and Puno, passcd

® “Wo give here the notices which * having  traversed two other smaller
we have collected respeeting the exist- + lukes to the west, fall into the Raiz,
ence and position of a luke which is © which is thus rendered }mvigu_ble at
not to be found in any map, end which | all seusons.  The principal villages
bears the namo of Arapn. 1t ix suid | around the luke of Arupa are Chaca-
to be 6 leagues to the north of Inke ' s, Chmpan, Ardpa, and Vetunsas.
Titicaca, and is 30 leagues in circum- | Round the lutter plnce it is said that
ference. It extends from the foot of w ! thero wre muny veins of silver and
very abrupt chain of mountsins, and ' mines of precious _stones.‘—Cwslelnau,
its figure is that of o halfmoon. 1t : tom. jii. chap. XXXIX. p. 120.
containg some islands. Its waters,
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over a rocky cordillers and a wide plain, and renched the
little town of Vilque by four in the afterncon. The place
presented a very different appearance from the time when we
pusse.d through it in March, on our'way to Puno. It was now
the time of tle great yearly fair, when buyers and scllers
from every part of South America flock to the little sierra
town. This great gathering was first established in the time

of the Spaniards, and it is not improbable that the Jesuits,.

who once possessed the great sheep-farm of Yanarico neur
Vilque, and who always locked well after the improveineyt
of their property, may have been the great promoters f the:
fair,

Outside the town there were thousands of mule
Tucuman waiting for Peruvian arricros to buy them, In the
p]‘aza. werc booths full of every description of Manchester and
Birmingham goods ; in more retired places were gold-dust
and coffee from Caravaya, silver from the mines, bark and
ch(?colate from Bolivia, Germans with glass-ware and woollen:
knlfjted work, Irench modistes, Italians, Quichua and Aynmm:
Indians in their various picturesque costumes—in fuct, all’

nations and tongues. In the plaza, too, there were cxeellent

cafés and dining-rooms, all under canvas ; but house-rent was

exorbitant, and a lodging was not to be had for love or-
4 . 3 o s

money. There was much complaint of the injury done to

trade by the threatened war with Bolivia, and the cdict of ‘

President Linares, prohibiting all intercourse with Peru.

.I placed the bundles of plants, carcfully wrapped round
with ponchos, in a barley-field occupied by arricros, covered
over with their warm aparejos ; but the thermometer was
down to 23° Fahr. in the night.

In the afternoon of the 23rd I left Vilque for the sheep-.

farm of Taya-taya, in company with Dr. Don Camillo Chaves:
the _'supermtendeut. The road was crowded with people
coming from Arequipa to the fair at Vilque: native shop-:

8 from
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keepers, Euglish merchants coming to arrange for their

supplics of wool, and a noisy company of arrieros on their:
way to buy mules, and armed to the teeth with horse-pistols,
old guns, and huge daggers, to defend their moncy-bags.
Many of them were good-looking fellows, the older ones
bearing signs of hard drinking.

The sheep-farm of Taya-taya,! four leagues from Vilque, is
o large range of mud-plastered buildings with thatched roofs,
puilt round a large patio, on a bleak plain surrounded by
mormtains. In the morning a flock of forty llamas were
bemyg Jaden with packs of wool in the patio, at which they
were making bitter Jamentations.  We started carly on May
24th, and encountered o cold gale of wind, blowing in icy

gq]]ans over the cordillera. I reached the posthouse of Cue-

villas in the night, a distance of 45 miles; got as fur as the

p

gale of wind on the skirts of the voleano of Arequipa, but

osthouge of Pati the next day ; encountered a trementdous

descended to the valley of Cangallo on the 26th 3 and rode
into the city of Arequipa, with my plants, on the morning of
the 27th of May. Mr. Weir arrived from Crueero on the
99th, having, as T expected, found Martel in that town, whose

designs were thus haflled. From Sandia to Arequipa is a dis-

tance of ncarly 300 miles,  No opposition was made to my
departure from Arequipa, although the local newspaper had
something to say afterwards,® and on June Ist the plants were
safely deposited by the Wardian cases at the port of Islay.

« Johp of the Fountain” had provided plenty of soil, and

4 Taya is an Aymara word, meaning * quo los estrunjeros han dado vn esportar
“cold.” T por estn plantus do eascurilla, que es
5 La Balsa de Arequipa, Junio 15. ' sabido esta prohibido hacerla : ucaba
“Las cucstiones municipales han  de embarcar un Tugles nunn mulpt_nd
hecho gran daio ol puerto de Tslay, ' de ollas pare la India, por comision
pues todo va mal con el desacuerdo ofticinl de su Gobierno. Yo no s¢
que reina entre el euerpo y Ins demas | como s quo esto so tolery, defraudando
autoridades que lo combaten escan- | fsi wne de los mejores y mas eschu-
dalosamente, | qivos ramos de nuestra riqueza.
“Quicro que sc sepa en esa ciudad
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by the 3rd all the plants were established in tho Wardian.
cases by Mr. Weir. But the difficulties of getting the plants
out of the country were not entirely ended by my escape from
Martel and the Juntas Municipales of the interior. The
Superintendent of the custom-house of Islay declared it to
be illegal to export cascarilla-plants, and refused to allow
them to be shipped without an express order from the
Minister of Finance and Commerce at Lima, Ho had
probably received intelligence respecting the contents of the
cases from Vilque, wheroe all news centres at the time of the
fair. 'This obliged me to go to Lima to obtain the necesshry
order from Colonel Saleccdo, the Minister of F inance, which,
after much difficulty, I succeeded in doing, and r
it to Islay on June 23rd.®

Meanwhile, since the plants had been established in the
Wardian cases, they had begun to bud and throw out young
leaves, which seemed to prove that they had quite recovered
from their jourhey across the arctic climate of the Andes.
In the evening of ‘the 23rd the cases were hoisted into a
launch, ready to o on board the steamer on the following
morning ; and during the night attempts were made to
bribe the man in charge to bore holes and kill the plants by-
pouring in boiling water, but without success. On the fol-

cturned with

lowing day they were safely lodged on board the stcamer

bound for Panama.

® “ Ministerio de Hacienda y Comercio. | Republiea, y cso reglamento protoja®

* Lima, Junio 20 de 1860.

_“En el expediente relativa a la me-
dida tomada por el Administrador de
la Aduana de Islay, impediendo In ex-
traccion de cierto numero de plantas
de cascarilla, ha recaido con fecha dé
hoy, el siguiente decreto. :

“ Vigto este expediente, y atendiendo
& que no esta prohibida por reglamento
de Comercio, Ex extraccion de plantas
de cascarilla, y a que de impedirse su
exportacion, con getrimento de la li-
be comércial aue las levea da la

no se conseguiria cn mangrh

el objeto que ol Administrudor de la

Aduana so ha propuesto ul impedir &
embarque de varias plantas de et
ospecie, se desapruchba dicha prohib®
cion, gin que por esto so entiendo qué
ol Gobierno deja do apreciar el cqltaz
patriotismo que revela en el prein

cado Administrador la,cnuncindn me-»

dida.
: “Dios guarda o V. S., .
“ JUAN Josf: h‘u,cE_Do.
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It was impossible not to feel regret that . M. steamer
¢Vixen,' then lying idle at Callao, had not been “ordered
to take the .plants direct across the Pacific to Madras, when
a majority wonld have arrived in perfeet order.  But this was
not to be, and we had to look forward to long voyages, sove-
ral tmns-shipm'cnts, and the intense heat of the Red Sea,
before this most valuable collection of plaits could reach
their destination in Southern India.

Yet it conld not but be satisfactory to look back npon the
extraordinary difficulties we had overcome, the hardships and
dangers of the forests, the scarvity of the plants, the bewilder-
ing puzzlo to find t].l()lll amidst the dense underwood, the
endeavour to stop my journey first at Tambopata and then in
Sandia, the rapid flight across unknown parts of the cordil-
lera, and the attempts first to stop and then to destroy the
plants at Islay: it was a source of gratification to look back
upon all this, and then to sce the great majority of the plants
budding and looking healthy in the Wardian cascs.

The climate at Islay, during the time that the plants
remainod there, was as follows, from the Ist to tho 24th

of June:i—

Mean temperatwee ., . .. ., (9° Fahr.
Mean minimum at night .. .. .. 60
Highest temperature observed .. .. 78
Towest .. .. .. . .. .. .. b8
Entire range B 0

The temperature is almost cxactly the same as that of the
Tambopata forests in May ; but the forests were always exceed-
ingly moist, while Islay is intensely dry. This, however, was
unimportant to the plants in their cases.
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: CHAPTER XVIIL

PRESENT CONDITION ANﬁ FUTURE PROSPECTS OF PERU.

Population — Civil wars — Government — Constitution — General Qastilla and °

- his ministers — Dr. Vigil — Maxiano Paz Soldan — Valleys on the coust — .

Cotton, wool, and specie -— The Amazons — Guano — Finances — Literatyro
" — Future prospects. _ ¥

AFTER a sojowrn of a few days at Lime we took a final

farewell of the land of the Incas, on June 29th, 1860. As

we steamed along the coast, in sight of the emerald-green
valleys, surrounded by trackless wastes of sand, and of the
glorious cordilleras which towered up behind them, a long.
train of memories passed in array before us. In this land
alone, of all the nations of the earth, did the ideal of a
perfect patriarchal form of government become & reality,
Here, too, are the' scenes of the most romantic episode in
modern history, comprised in the career of the Pizarros.
The sufferings of the gentle Indians excited the indignation -
of the Elizabethan chivalry; the fabulous riches extructed<
from the mines of Peru attracted the adventurous spirit of.
- the buccaneers of a baser age; and the brave struggle for
independence led more than one gallant Englishman to shed
his blood in the cause of Peruvian liberty! What is now
the state of this famous land, and what prospect is there of
the glowing hopes expressed in Mr. Canning’s well-know.n-«
 8peech ever being fulfilled, are questions which cannot fail
to arouse some pdssing interest. ' :

- .
! In an Appendix will be found a | warrior, General Miller, the most dl;
lisk of these gmights errant in the | tinguished of their number, was-©
cause of liberty. It was one of the last | gaged before his death in Novem
things wpon which that gallant old | 1861. - _

Cnav. XVIII.  FALSE OPINIONS IN ENGLAND. 289

In giving an account of the present condition and future
prospeets of Pern, the invariable kindness and frank hospi-
tality of its inhabitants impose an obligation to speak with
as much leniency and forbearance as the interests of truth
will admit. The South American Republies are peopled by
races of mixed origin, who are doubtless inferior to Furo-
peans, both mentally and physically; and the unsettled
condition of those countries, which inevitably succceded the
struggles for an independence for which the people were
unpl'(‘l’m't‘d, has continued longer than might justly have
been expected. But it appears to be a generally received
jdea in England, originating from the accounts of tra-
vellers unacquainted with  the  people, and ignorant of
their language, that the South Americans are a m;)ngrel
degmdod race, incapable of impro.vement, and hopeless]y
degenerate.’? Ro far as my experience extends, and after
a carcful consideration of the subjeet, I can sce no grounds
for resigning the hope that a brighter future is yot in store
for the land of the Incas.

Tt is truc that, after a casual and superficial glance at
the state of affairs in South Awmeriea since the expulsion
of the Spaniurds, the prospect appears sufliciently gloomy.
But o morc intimate acquaintance with the subjeet, and
especially a knowledge of the tone of thought wmongst the
younger men, as expressed in conversation and in their
writings, would show that, under the surface, noble aspirations
and steady enlightened views prevail, which must eventually
yield fruit, and thus justify our hopes for the future. When
independence was cstablished in South America, therc were
two Pl‘i{lCipal causcs which led to the civil wars which
ensued ; namely, the question between a federal or a cen-

2 “Pos las narmciones tan calum- * punto menos quo salvages,” says a
niosug como abgurdus do ulgunos aven- | Peruvian writer.
turcros maldicicntes, se nos considern ‘

U
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tralized.form of government, and the disputes respeeting
I’O“nda“'es- The power attained during the revolution by
the armies, and the selfish ambition, treason, and corrnption
of public men, aggravated these sources of cvil to a melan-
(thIY extent. But other countries, far greater and nobler
than thege poor struggling republics, have had to pass
through a5 long and as degrading a crisis in their history.
E{lglishmen must remember the thirty years comprising the
reigns of the two last Stuarts with quite as much shamo as
the great-grandchildren of the present Peruvians will expo-
rience when they learn the history of their country for the
first forty years after its independence. It is recorded that
in a British House of Commons there was but one Andrew
Marvel. To my personal knowledge there are now several
Andrew Marvels in Chile and Peru. These young and inex-
perienced countries have had to pass through a fierce ordeal,
and, truth to say, they have played their part but indifferently
as yet. They indeed require forbearance, but let us not
turn from them with disdain and contempt, in the pride of
our present grandeur and prosperity. Were treason and
corruption and base sclfish faction never rife in England’s
court and parliament ?

The fatal mistake of several of the old Spenish colonics
was in establishing a federal system of government, in
mmitation of the United States. This was the case in Mexico,
Cex'ltral America, New Granada, and the Argentine Confede-
ration. No system can possibly be more cntircly unsuited
to a thinly-peopled mountainous region, without roads, and
unprovided with a sufficient number of capable educated men

In the distant provinces to undertake the local government.

Power necessarily falls into the hands of any cunning
adventurer, every little state becomes a focus for revolution,
f\ﬂd an endless succession of civil wars are the result. Such,
In fact, has been the fate of those republics where federation
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has been established.  Pernicious as centralization always is
when ecarried too far in old and densely-peopled countries,
it is an absolute nccessity in young states, with o small
population thinly scattered over a vast cxtent of country.
The distant innceessible districts do not possess the materials
for self-government within themselves, and necessarily depend
for their prosperity and advancement on the capital.

Poru has only onco been subjected to the federal expe-
piment, and sho has mnot suffered so much from internal
dissensions as the unfortunate countrics above mentioned.
She holds o cent ral position amongst the South American re-
publics, not so ceruelly torn by anarchy as Mexico on the one
hand, and not enjoying so good and settled a government as
Chile on the other.  Iler people too are perhaps inferior in
anpau-ity and mental endowments to the Chilians and the
natives of New Granada, but infinitely superior to those of
Central America and Mexico.  She may, therefore, be taken
Ul AVeIRgEe example of these half Spanish, half Indian

L ]
tos; and as such Twill proceed to give some account of

atn
her peoplc, her government, and her material resources.

"The population of Peru, by the latest nceounts, was 1,880,000
gouls: the whole of the labowring elasses in the interior being
pure Indians; the artizans and shopkeeping clusses in the
towns partly Indians and partly half-castes or mestizos ; the
lower orders on the coast heing negros, or zambos, a caste
botween negros and Indians, with some imported Chinese ;
ahd the upper classes being chiefly of Spanish descent with a
slight dash of Indian blood, many nearly or quite half-castes,
not a few pure Indian, and an exceedingly small proportion
of pure Spanish deseent.* The men of Indian extraction
display perhaps more energy and cqual ability with their

3 Tn Spanish times there wero 83 Jand 1 viscount. Theo desccl}dants' of
« titulos de Cnstilln” in Poru, consist- | sevoral of theso noblemon still reside
ing of 1 duke, 46 marquises, 35 counts, [ on their catates in Pern,

u 2



292 CAUSES OF TIHE CIVII, WARS.  Cmar. XVIIL

fellow-countrymen of pure Spanish origin ; and many Indians
aroc wealthy enterprising men, while others have held the
highest offices in the state. The Poruvians are intelligent
and quick of apprehension, exceedingly hospitable and kind-
hearted, and remarkably humane and forgiving, as a rule,
in the conduct of their civil wars; but they are apt to be
fickle and volatile, incapable of any long-sustained effort, and
inclined to indolence. Corruption, bribery, treason, and pu-
sillanimity are but too common; but may not these bo the
vices engendered by civil strife and periods of anarchy, rather
than the normal characteristics of the people? Wit the
exception of the negro races on the coast, there are fow
people among whom crime is more uncommon,

The causes of the civil and forcign wars which have retarded
the' progress of Peru since her independence may be ex-
plained in a very few sentences.

The first of these has arisen from disputes with her neigh-
bours respecting boundaries. On her southern frontier the
ambitious policy of Bolivar created a small republic, from no
reason or motive that was apparent, beyond the childish vanity
of having a country called after his name. This country was
to all intents and purposes a part of Peru.  Her peaple, her
Imlguages, her traditions and feelings were the same, and,

.until the latter part of the last century, she had formed a part
of the Peruvian viceroyalty. No good cud was attained by this
division; while disputes respecting a doubtful unsurveyed
})mmdary, jealousics and misunderstandings arising from all
imported goods from Europe having to be landed at the
Peruvian port of Arica, and conveyed to Bolivia across Peru-
vian territory, has created a hostile feeling, embitterced year
by year, between people who should have lived as brothers
under o single government. On her northern frontier Pern
hag the little republic of Ecuador, until 1830 a portion of
Colo.mbia; which possesses the only good port, with the ex-
ception of Callao, on the western coast of South Americs,
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that of Guayaquil. This port has always been coveted by
Peru; aund the question of the fronticr was turther contused
by the civil jurisdiction in Peru and Quito, during Spunizh
times, baving been divided by one line, and the ecclesiastical
by another.  'The gonerally recognised rule for deciding the
frontiers betweon the South American Republics is thoe wti
possidetis, as regards the former colonial jurisdictions, at the
time of the war of independence.

These frontier disputes, carried on with feelings embittered
by former jealousics, led to a war between Colombia and
Peru in 1828, in which the lutter republic was worsted 5 and
a campaign, ending ina treaty, between Peru and Bolivia at
the smne time.

The second and more disastrous canse for civil dissensions
was the question between a federal and a centralized form
of republican government.  Peru enjoyed a period of peace
between the war with Colombia in 1828 and the year 18315 but
between the latter period and the year 1844 the unfortunate
country was subject to a constant series of civil wars and in-
gurrections. The ten years between 1834 and 1844 was Peru’s
wmost miserable time. Her public men were corrupt, pusillani-
raous, and sclfishly ambitious ; she was given up to be torn and
distracted by wretched wilitury adventurers; and the marches
of armics, with their system of foreed reeruiting, banished adl
attempts at advancement or improvement from the country,
Yet even during this dark interval there was a space of two
years, when General Santa Oruz established his dream of a
federal republic under the name of the Peru-Bolivian Confe-
deration, during which the land enjoyed peaco and some signs
of revived prosperity. The able and vigorous administration
of Santa CI‘UZ, whose mother was an Indian chieftainess, was
the one bright spot in this dreary waste of anarchy.

For the following ten years Peru enjoyed a period of peace,

{ Tho boundary between Fcuador pongidetis of 1810, and the trcaty of
and Poru is now founded on the wei | 1829.
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under the rule of General Don Ramon Castilla, an old Indian
of Tarapaca, for the first six years, and sfterwards of (ieneral
Echenique.  During  this period the  country advanced
rapidly in material prosperity, but in 1851 it was again con-
vulsed by a revolution, caused by the general discontent of
the people at the gross malversations and unblushing robbery
of Echenique’s Governmnent.  Castilla placed himself at the
head of this movement, and, with the aid of a large army,
has retained his power up to the present day. The ingurrce-
tion at Arequipa, and mutiny in the fleet, in 1857-58, were
purely local, and did not affect the general tmnquillity of the
country. ’

.Tos.vards the close of Peru’s ten years of convulsion, a con-
stitution was adopted, establishing a strictly centralising form
,Of government, in 1839, in which immenso power was placed
in the hands of the exceutive. DBat during the ten ycars of
peace which followed the election of Castilla in 1844, men’s
minds were strongly influenced by European travel and by
more extended reading, extreme liberal views were very
generally adopted, and the old constitution was felt to be out
of date. In 1856, therefore, a new constitution was promul-
gated by a national assembly summoned for the purpose by
General Castilla, in which abstract ideas of what is just and
right were unhesitatingly and heedlessly adopted ; and &
strong tendency to federalism and local self-government was
displayed. .

By astroke of the pen the capitation-tax paid by the Indians,
the principal source of revenue in ordinary times, the glavery
of negros on the coast, and all capital punishments were en-

tirely abolished. There would have beey some nobleness it -

the abolition of slavery, and the grant of 1,780,000 dollars
s compensation, as well as a display of liberal sentiment, if
1t _h“d in any way increased the burdens of the people, bub
this was 1ot the case. For the same reason the discon-

tinuance of the tribute paid by the Indians was a mere act

-
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of recklessness,  In this constitution there were two legisla-
tive chambers, a Senate and a House of Representatives ; but
half the representatives were chosen by lot to form a Senate,
50 that one chamber was a mere counterpart of the other.
The most remarkable clauses, however, were those in which
measures leading to the federal form of government, a pla-
giarism of the disustrous system of the United States, were
adopted.  Peru continued to be divided into Departments
governed by Prefects appointed by the President ; but it was
now cnacted that in the capital of each Department there
should be a sort of state legislature called a Junta Depart-
mental, the members being clected by the people, and em-
powercd to deliberate and legislate for the good of the
Department. This measure was but a commencement of that
futal system which had convulsed some of the other republics;
and its tendency was so apparent that Castilla was accused of
intending to divide Peru into a dozen petty states, and o rule
as o Dictator, by fomenting dissensions among them. A
wiser and more useful measure was the establishment of what
are called Juntas Municipales in the towns and unions of
villages, composed of the prinecipal residents, who are in-
trusted with the supervision and promotion of all local
interests and improvements. ’

In November 1860 this constitution was reformed, improve-
ments were introduced, and some of its more absurd and
injurious provisions were repealed.  Capital punishment for
the crime of murder was again enacted.  The Congress was
to meet cvery two years on the 28th of July ; a third of their
number to be renewed every two years; and, during the
recess, a permanent comwmittee of the Congress, consisting
of seven senutors and eight deputies, to be elected at the end
of each session, was to watch the exccution of acts passed
by the Congress, and to exercise its functions. A great

5 Iravoneua, 1. p. GRE,
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improvement was also adopted in the constitution of the
Senate. The members of that body ure to be clected by the
Departments, each one electing a certain number according t~
fhe number of its provinces, and the qualification of a senator
18 raised to 1000 dollars a-year. Thus there is now an intel-

ligible difference between the two chambers, and, in the

formation of the Senate, one of the few good points of the
constitution of the United States has been wisely adopted.
The executive power is in the hands of o President and two
Vice-Presidents elected for four years, and a council of
ministers, Finally the mischiocvous Juntas Departmentales,
which I believe had never been allowed to meet, were
abolished, while the municipal institutions of the constitu-
tion of 1856, which could only be productive of good, re-
mained in full force.

Such is the present form of government in Peru, perhaps
a8 good a one as the country is fit for, and capable, in firm

and honest hands, of meeting all the present requirements of -

the people; but it is of more importance to kuow in whose
hands the government of the country is placed, and what

manner of men are intrusted with the destinics of a country

80 rich in memories of the past, as well as in matorial re-
sources ; & young republic still bleeding at every pore from &
series of civil wars, yet with a growing desire to strugglo up,
through shame and misfortune, to a respectable place among
the nations. I will give a few hasty sketches of tho men
who formed the executive power during my stay at Lima in
1860.

General Ramon Castilla, the President, is a native of Tara-
paca in the extreme south of Peru, and must now be close

upon seventy years of age. He is the son of Pedro Castilla, .

who worked the refuse silver-ores of the mines of El Carmen,’

¢ Pedro Castilla discovercd the class | of silver). Boc Bollucrt's Antiquarign
of ore called lecheador (chloro-bromide | und other Rescarches in Peru, &C- In
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and young Ramon acted as his father’s leiatero, or wood-
cutter. lle, ufterwards, entered the Spanish army, and oun
the arrival of the patriot forces from Chile in 1821 ke joined
their cause, and attained the rank of colonel. After the in-
dependence he was appointed Sub-prefect of his native pro-
vince of Tarapaca, in 1826;. and he was Prefeet of Puno
from 1834 to 1836; but he was mixed up in all the civil
wars, and, after a victory gained by him in 1844, he was
elected President of the Republie,  Custilla is a small spare
man, with an iron constitution, and great powers of endurance.
1Lis bright fierco little eyes, with overhanging brows, stifl
bristly moustaches, and projecting under lip, give his counte-
naneo o trueulent expression, which is not improved by a
leathery dricd-up complexion; but he has a look of resolu-
tion and an air of command which is almost diguified. This
remarkablo man is an excellent soldier, brave as a lion,
prompt in action, and beloved by his men.  Uneducated and
illiterate, his political successes and management of partics
almost amount to genius, while his victorics linve never been
gtained by cruclty, and his antagonists have seldom been
Proscribed for any length of time, generally pardoned at once,
and often raised by him to posts of importance in the servieo
of the Republic.  is firm and vigorous grasp of power has
gecured for Peru long periods of peace; faction has been
kept under, while an incalculable blessing has thus been
conferred on the country; and probably no other man had
the ability and the nerve to effect this. But Castilla,
though a necessity, has been a necessary evil.  His want
of education renders him useless as a statesman. He has
generally shown himself indifferent to all public works, and
to measures for the moral or material benefit of the country,

this work thero is o full and interesting ‘ other mineral produets of that part of
agceount of the provinco of Tarapnca, Poru.
and of tho nitrato of sodu works, und
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while he insists on keeping up an cnormous standing army,
und. on spending untold sums on a costly navy, thus squan-
de.rmg the public money, and continning a pernicious and
rumous system. The brave old man has been a necessity.
He alone has becn able to keep the peace, and pive time
to the Peruvians slowly to develop the resources of their
country ; and through this period of tranquillity; when ho
shall have passed away, interests and influences may have
insensibly risen up, which will prevent the recurrence of gych
periods of anarchy as preceded Castilla’s first accession to
power.

Juan Manuel del Mar, the first \'i(‘e-l’rcsideut, o tall,
sallow, earnest-looking man, iy a native of Cuzeo, the old
capital of the Incas. He has held office for some years, and
has more than once been in supreme command during the
absence of Castilla. This statesman was called to the bar
in 1830, and has led an active public life as deputy to
Congress, judge, or minister ever since. e is thoroughly
honest, possessed of enlightened views and some ability,
very popular, and universally and deservedly respected.

The second Vice-President, elected under the provisions of
the reformed constitution of 1860, is General Pezet, the son
of a physician of French extraction, who died in Callao Custle
when it was held by the Spaniards, and stood a long siege.
General Pezet, a native of Lima, joined the patriot ranks
when they landed in Peru in 1821, then only eleven years
of age; and was at once sent on active service. Thus he
was present at the battles of Junin and Ayacucho, which
destroyed the Spanish power, and was mixed up in the sub-
sequent civil wars.

Castilla’s ministers, at the time of my visit, were far from -
representing the most able and distinguished class of Peru-
vians. Colonel Salcedo, the Minister of Finance, o native of
Lampa, was born in 1801. He was one of the fow members
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of Congress who, in 1824, firmly opposed and defeated the
ambitions designs of Bolivar; and he has since almost
constantly served as sub-prefeet or prefect, or as a member
of Congress.  Another minister was Don José Fabio Melgar,
a brother of the famous poet of Arcquipa, whose melancholy
death T have already mentioned.  He has served as chief
clerk in one or other of the public offices since 1833, is an
amiable man, well read, and intelligent, but with only
moderate abilities, and no originality or force of will. The
minister of Foreign Affairs was Don Miguel del Carpio, a
voteran statesman, born in 1799, and who, having joined the
patriots and been tuken prisoner by .tho Sp.nniurds in 1822,
was long kept in prison, and heavily chained.  Sinee the

iu(.lc}mmlcncc he has held important offices both in Bolivia

and Peru. ' .
But old Castilla requires obedient clerks around him, not

independent ministers, and the more able and active-minded
Peruvians are not to be found filling high political posts.
"The best specimens of the natives of Peru are either to be
met with leading unobtrusive literary lives, and preparing
for better times 5 or on their estatoes actively and encergetically
developing the resources of their conntry.  Such men are
Mariategui, Felipe Pardo, Vigil, Paz Soldan, and Elias,
whose putriotism and great ability would do honour to any
country.

Dr. Vigil is one of Perw’s most distinguished sons. In
early life he was anactive and eloquent member of Congress ;
subsequently he was engaged on one of the most learned, &s
well us the most liberal works that o Roman Catholic clergy-
man has ever ventured to publish on the Papacy; and now
in his old age he continues to advoeate, in his forcible
writings, every cause and every mecasure which is intended

“to advance religious frecedom, or the moral well-being of his

countrymen. Dr. Vigil fears that liberal views on religious
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subjects, such as toleration, the marringe of the clergy. and
independepce of Rome, cannot be cxpected to make any
rapid progress at present, but he is confident that a future
generation ' will appreciate his works, and introduco the
measures which he advocates. Ono of his strongest convie-
tions is that priests will never lead virtuous lives until they
are humanized by family ties: and that, while now they live
for the Church—that is for themsclves and their order—they
ought to live for their flocks.

While the learned and amiable Vigil represents tho literary
men of Peru, Mariano Paz Soldan is one of the best specimens
of the men of action. His benevolent mind was sghocked
at the wretched condition of the prisons in Peru, and he has
displayed an amount of cnergy and ability in endeavouring
to remedy this evil which goes far to vindicate the Pernvian
character from the charge of indolence and procrastination.
In 1853 Paz Soldan published a very able and detailed
report on the prisons of the United States; and in 1856, by
dint of unceasing representations, he obtained the necessary
grant from the Government for the crection of a penitentiary
on the most improved principle at Lima. The work was at
once commenced with vigour. The foundations, bascment,
and first story are built of a very hard porphyritic stouc,
brought from the hills about two miles from Lima, where a
quarry was opened for the first time by Paz Soldan, with a
tramroad direct to the works. The entrance is by a flight
of four steps, cut out of a single block of this porphyritic
rock. The second story is of brick, and all the iron for
gratings, doors, bolts, and roofing came out ready made from
England. The wards for men, women, and children are
separated, each with its large well-ventilated workroom,
exercising yard, and cells; and everything is arranged on
the best English and American models. It will hold 52
women, 52 boys, and 208 men. This great public work will be
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a credit to the country, and a lasting monument of the energy
and perseverance of its projector, who trusts that it will be
but the first of a series of such penitentiaries in different parts
of the country. Don Mariano Paz Soldan is also engaged in
organizing a general topographiml survey of Peru.

There are many landed proprictors and others, of Paz
Soldan’s stamp, who have availed themselves of the period
of tranquillity sincc 1844, interrupted only by one year of
revolution, to improve their estates, and thus add to their
comntry’s wealth, especially in the valleys on the coast.  The
Jong slip of land between the Andes and the Pacifie Ocean
enjoys an equable climate, rain and heavy storms arc nearly
unknown, and refreshing dews doscend during the night.  The
greater part of this region consists of sandy desert, traversed
by ridges of rocky barren hills; but wherever a stream,
deseending from the Andes, is of sufficient volume to reach
the occan, a rich and fertile valley borders its banks.  These
valleys, of greater or less extent, and at various intervals,
broak the monotony of the desert from the bay of ( fuayaquil
to the river Loa, which scparates Peru from Bolivia.  They
aro admirably adapted for the cultivation of cotton, the vine,
the olive, and sugar-canc.

Immense wealth is alrcady derived from these valleys, and,
with judicious outlay for obtaining more regular supplies of
water, their capabilitics might be multiplied indefinitely. The
valley of Caicte, south of Lima, which is in the hands of six
enterprising proprictors, is covered with sugar-cane plantations.
In 1860 it yielded sugar worth 1,000,000 dollars, all raised by
Chinese and freo negro labour. Further south, the valleys of
Pisco and Yea, thanks chiefly to Don Domingo Elias and his
sons, yicld 70,000 &otijas of a spirit called plsco, 10,000 barrels
of excellent wine, 800,000 Ibs. of cotton, and 40,000 1bs. of
cochineal. Still further south there are many valleys which
render their owners wealthy by the produce of cane-fields and
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viney'ards, in the departments of Moquegna and Arequipa;
un.d in the valley of Tambo, near Arequipa, there are H000
olive-trees and seven mills.

Now that the question of cotton-supply is attracting =o large
a share of attention in England, it is gratifving to be able to
state that landed proprietors on the coast of Pern have seriously
turned their gttention to the subject, and that in 1860 the
cultivation of cotton was becoming o favourito spoc.ulation.
The soil and climate of these coast valleys arc admirably
adapted for its growth, and, though the quantity that could
be drawn from them would be insignificant when compared
with the vast demands of Manchester, yet the qunlity ix good,
and they will supply one ont of many sonrces which may
hereafter render us partially independent of the Confederate
States. The estates of Don Domingo Elias and others, in tho
valleys of Yea, Palpa, San Xavier, and Nasca, yield 800,000
1bs. of excellent cotton. I visited these cotton eostates in
1853, and found that the cotton was carcfully picked, and
packed by screw presses. A great deal of cotton is also
shipped from the port of Payta, which sclls in Liverpool at
8d. to 94d. the 1b.; and in the valley of Lambayeque,” be-
ween Payta and Lima, cotton cultivation has lately been
undertaken on a very large scale. In 1860, in the four
districts of Talambo, Cayalti, Collus, and Calupe, there were
already 600,000 plants in the ground, and in ncighbouring
estates extensive tracts of land had been prepared for cotton
by the house of Zaracondegui and others. At Talambo, in
the valley of Pacasmayo, there arc many Biseayan families,
numbering in all 176 souls, who are exclusively engaged in
cotton cultivation ; and the yield in that district in the first
year was 800,0007Ibs. In the province of Chiclayo 700,000
plants were put in the ground during 1860, and land was

7 This province also yields great | Truxillo produees cochinenl, which was
quantities of tobacco, sugar, rice, and | introduced by Mr. Blackwoud.
maize ; and the adjoining province of
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being prepared for the growth of cotton erops to a much
larger extent.  These cotton-growing provinees of Tambaye-
que, Chiclayo, and Truxillo are fertile and well watered 5
storms of rain are unknown, and they enjoy an equable
climate with a mean temperature between 707 and 81° Folr.
It las been calenlated that, after leaving a fifth of the
available Tand for erops to supply provisions for the inhabit-
ants, us many as 140,000 faneyadas” might be brought under
cotton cultivation in these provinees alone.  Allowing four
feet for cach plant, and that cach plant yiclds four pounds a
year, this extent of land would produee H80,000,000 Tos. of
cotton annually, worth twelve dollars the ewt. at the port of

shipment, or 69,600,000 dollars. Deducting 22,400,000 for

expenses, this would leave 47,200,000 dollars profit.  But
these provinees only contain a small fraction of the fertile’
coast valleys of Peru; and it is clear that, if the speculations
of 1860 yicld a reasonably profitable return, the cultivation
of cotton may, in all probability, be lintlel'tatkeu over o vast
arca, and render Peru an important source of supply for
Manchester.”

The lofty table-lands of the cordillera of the Andes produce
suflicient maize, wheat, and sugar for home consumption ;
but their chief exportable wealth is to be found in the vast
flocks of sheep and alpacas which find pasture on those
grassy uplands, and in the veins and washings of silver and
wold.  About $00,0000, worth of wool is annually exported,
of which 5,017,100 lbs., valued at 287,339L, were embarked
from tho port of Islay in 1859, and 4,214,000 1bs. in 1860.
The export of specie amounted to about 200,000Z in 1859, of
which 34,700 were cxported from Islay, and 82,000% from

8 1 fanequda = 41,472 square varas | littoral province of Payta; and, if his

(yards), and 1 acre = 4840 varas. In ( project succeeds, it will doubtless in-

Araquipa the square measure is called 1 duce others to follow his example.—

atopu. 1 fopn = 5000 square varas. 1 Cotfon Supply Reporter, March 15th,
9 Mr, Gerard Garland is about to 0 1862,

commence 1 cotton plantation in the
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Ariea.  But of this a portion is in coined moncy and chafa-
lonia, or old platc.

Besides  the raising of the various valunble products
suitable to the coast valleys and the sierra, the vast forests
- 1o the ecastward of the Andes, and the great flnvial high-
ways which flow through them to the Atlantic, offer an
inexhaustible field for Peruvian enterprise.  The eredible
resonrees of this portion of Peru are only now beginning
to Do fully appreciated, though ten, and oven twenty
years ago, there were cvident symptoms of the first eqply
pulsations of life and commerce on the mighty river Ama-
zons and its tributaries. Petty traders, the pioncers of
a stirring future, were then busy, cach in his little traffie;
canocs laden with hammocks, hats, wax, sarsaparitta, copaibn,
and other produets of the forest, fonnd their way to Para at
the month of the Amazons, and returncd with LBuaropesn
mannfactured goods,

But of late years an immense stride in advance has been
taken; and in 1857 a Drazilian company was working eight
steamers on the Amazons and its tributarics, conveying pas-
sengers, and bearing up and down a ceaseless ¢bb and flow of
commerce. Measures were adopted in 1853 to conneet the
Brazilian line of stecamers with & Peruvian line navigating the
upper waters, and two small stcam-vessels were sent out from
New York for the purpose, called the “Tirado™ and * Hual-
laga.” The revolution of 1854 temporarily put a stop to these
efforts, and the two steamers were left to rot at Nauta, 2300
miles up the Amazons. Latterly, however, steps have again
begin taken to supply the Peruvian tributaries of the Amazons
with stcam navigation, and thercby to encourage settlement,
attyact commerce, and thus develop the incalculable wealth
of f’eru’s Amazonian provinces.

In October 1858 a fluvial convention was signed between
Brazil and Peru, establishing the free navigation of the
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Amazons, undor certain restrictions ; and in‘February 1860 the
Brazilian steamer < Tabatinga’ arrived at Laguna on the Peru-
vian river Iuallaga, upwards of 3000 miles from the mouth
of the Amazons. Meanwhile the Peruvian Government have
ordercd stenmers to be constructed to work on the upper
waters of the Amazons, in conjunction with the Brazilian line;
and roads are to be made connecting inland towns with the
nearest navigablo points on the tributarics of the. Amazons.
In June 1860 a party of sixty men left the town of Huanuco
t0 explore the wide forest-covered plains known as the * Pam-
{ns del Sacramento ” to the castward ;-and in July a road had

Jready been commenced, which is to connecet Huanuco with
1 navigable part of the river Ucayali, a distance of 150 miles.
gmatl colony of Germans has been established on the river
ozuzu. Other measures of a similar nature are in contempla-
thon, and it is impossible to estimate the rapid and certain
ihcrease of wealth which will acerue to this hitherto neglected
fogion, when steam communication Las thus brought one of
he richest regions in tho world within reach of a market.
Para, 8t the mouth of the Amazons, already exceeds, in the
{umber of its staple commoditics of export, all indigenous to
fl}.he regioxis of which it forms the outlet, almost any other port
n the surface of the globe. My space will not allow me to
Jilate further on this most interesting subject; but it is as-
aredly onc which well deserves the attention of commereial
en in England. .
" The most remarkable source of Peruvian wealth, and one
which has caused effects on her financial system which are
perhaps unique in the history of any country, is the guano
.on-the desert islands off the coast. When the South Ameri-
_can Republics were thrown open to the trade of Europe, the
mlue of guano as a manyre was soon discovered, the demand
'ra,pidly-increased,,zmd the Peruvian Government were not

Jong in availing themselves of this, as they believed, inex-
. X
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“haustible source of riches.! The three Chincha islands, in the
bay of Pisco, contained a total of 12,376,100 tons of guano in
1853, and, as since that time 2,337,365 tons have been ex-
ported up to 1860, there were 9,538.735 tons remaining in
18612 TIn 1860 as many as 433 vessels, with a tonnago of

348,554, loaded at the Chineha istands; so that, at the above -
rate, the guano will last for twenty-three years, until 1883,

The guano monepoly brings in a revenue to the State of

14,850,000 dollars. ;
In Peru even the arid deserts are the sources of enormou*

wealth ; for while the desolate Chinchas pour millipns intc
the treasury, the pampa of Tamarugal, in the Tarapaca pro]
vinee, contributes its nitrate of soda (salitre) and lorate of
lime to swell the riches of this favoured land. It is caleulater
that “the nitrate of soda grounds in this district cover fifty
square leagues, and, allowing one hundred pounds weight 0
nitrate for each square yard, this will give 63,000,000 tq;,,
which, at the présent rate of consumption, will last for 139&

! The use of gnano as a manure was | that the birds might not be g

well known to the ancient Peruvians
long hefore the Spanish  congnest.
Gareilusso de e Vega, the historian of
the Incas, thus describes the nse made
by them of the deposits of giiaio on
the coast of Peru :— :

“On the shores of the sea, from be-
low Arcquipa to Tarpaca, which is
morc than 200 feagucs of const, they
usie no other munure than that of sce-
birds, which abound in all the coasts
of Peru, and go in such great flocks
that it would be ineredible to one who
had not scen them. They breed on
c(,-:rtaiu uninhabited islinds which age
on that coast; and the manure which
thoy deposit is in such quantitics that
it would also seem incredible. From
afar the heaps of manure appear like
the peaks of some snowy mountain-
range. In the time of the kings, who
were Incas, such care was taken to
guard these birds in the breeding sca-
Ent o T L e

y S, puin of death,

: ; ! chtey
nor driven from their nesty "\Y““llll‘(l
L) of

Wit it lawful .tu kill theny at any time
clllu*r.nn the iskouds or clsewhero, alse
o puin of death, Fach stand wy,
by order of the Ineas, set apart for th(;
use of o particulur provinee, and )
guino was fairly divided, cach villagy
receiving a due portion. Now in {lieg
times it iy wasted  after w differen
efashion. There is much fertility i
this bird-nunure.”—I L. lib. v. cap. iii
p. 134-5. Madyid, 1723.) N

Frezier mentions that, when ho w,
on the const in 1713, gunrno was broug; ’
from Linigue and other ports along t
coust, and tanded ot Arica and fo
for the aji-pepper and other crﬂps-n
Yrezier's South Sea, p. 152 {Londor,
1717.) )

2 Informes sobre la

e

cxistencia A8

la comision nombrada por el ot
Perugno, 1854, A small pamphich
with plans.

. s Clincha, pof -
Huano, en las Islas de Ch Gobiernd. -

Cuar. XVIII. AND OTHER MANURES. 307

years®  In 1860 the export of nitrate of soda from the port
of Iquique amounted to 1,370,248 ewts, and a good deal

-of borax is also exported, though its shipment is prohibited by

the Government.

The extensive use of mineral substanees, such as guano and
nitrate of soda, as a top-dressing for corn-crops, is a discovery
of modern times, and these manures were not generally ap-
preciated in England until a period between 1824 and 1829,
I believe that farmers consider guano and nitrate of soda to
e about equally eflicacious as a top-dressing for corn; and
it is now a matter of pressing interest to the agrienltiral
Homnunity in England to veduee their prices, which are as
figh as twelve and sixteen pounds a ton respectively.  But,
‘!\.ith this view, a carcful search for deposits of guano in other
!‘mrts of the world has only led to the discovery of those at
; '(-h:.Ll)OC, on the const of Afriea, in 18313, and of those on the

rabian Kooria Mooria islands more reeently.  The deposit

[3 Y

¢ Tehaboe was all carried off by the end of 1845, while that

J, Jibleen, one of the Kooria Moorias, is still being worlked :
w3l 1 WT101r ¢ * v Portivi: 4

ut it is very inferior to the guano of the Peruvian islands.

3 Bollaert's Aeeownt of Torapaca. the rains have wiashoed it _(I_nwn. and
4 [ 1858 there were 52 ships lowding  that it has t'urm(-fl a stalactitic deposit
t the Kooria Mooria islands, ot the  on the surface of ﬂl(" rm_‘]( hvm'u‘ﬂt t'lu‘
Loust of Arabia.  In Jiblecn the guano - enano. - A eargo of this 11(‘]»4»51!. Wi
s found conting uearly the whole of © shipped and sold at Liverpoud for 84 a
fhe island (about 500,000 tons), white  tou. . ) )

nd polished, so as to be very slippery, The composition of Peruvian guano
hich is very different from the guano ©is ay follows -—

ofr Peru.  In May, 1857, {his gwino | Warer .. .. o0 e .. .. .. 1373
%“um Jiblecu island was snalyzed b © Orgenic matter and ammoniacal salbs 5316
’umbuy by Dr. Girawl, with the fol- Kl;;:s;l».lmn-sl.". ve e ae e e K;-97
wing result :— caline salts .. .. o0 ee oe 79T
1owing result Alkaine salte e
Water .. ..o g o7
Azotized matter, with ammoniacal 1 100,00
salts .. oo o L0 L0 aerp { —_
legd allaaline salts 'S L Of Tehaboe guano :— o
0 U 26 | . ;
glllll‘lphute of lime .. .. 2825 Water .. .4 ee ea ee e+ ae 2;2(1)
’ ™ 1 L X . Organic matter, and ammoniacal salts 3
Phosplate of lme B Phosphates o .. o e se e 30°00
I Alkaline salts .. 0 .o .. .. 419
100:00 ‘ QAN oo eh ee e ee ae e. 2030
—— -
Thus the quantity of phosphate of | 10000

lime is very small, and it appears that —_
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On the whole these attempts to find other deposits of
guano, which would tend to bring down the price in Iingland,
have failed of suceess; and the Peruvians may consider
themselves secure of their strange source of revenue for some
twenty ycars to come. And a stranger means of defraying
nearly the whole expenditure of the state was never before
heard of. In 1859 the disbursements amounted to 20,387,706
dollars, of which sum three-fourths were raised by shovelling
heaps of dirt off a desolate island on the coust !

A prudent Government would have looked upon the guanot
moﬁopoly as an extraordinary item in the regeipts, and would
have reserved it for paying off the internal and foreign debt
for public works, and improvements; but the heads of th;
Peruvians appear to have been turned by this wonderful ing
crease of their revenue, and they have squandered it wi’d1
ruinous and dishonest recklessness. It is true that the inte'resl
of the foreign debt has been paid? Lut otherwise the largc
receipts have either been embezaled, ag in General Echvuique’&
time, or spent on immense and unnecessary armaments, ang
in jobbing salaries and pensions. *Thousands of families no

live on the public money, and, when the guano receipts fai
the ruin and suffering will be severe and widely spread. Oy

'

5 The Peruvian Government con- | In 1852 the Congress wuthorise
tracked three louns in London be- - General Mendiburu to offeet o lmu;i
tween 1822 and %25, uounting to * London for 2,600,000, Lo redecn th](
1,816,000L., bearing interest at 6 per . remainder of the 6 per cont. loan, an,

cent, L . I to refund other home nnd Chile deb
Nu_interest was paid fromn 1825 to | The aunuwd intercst and sinki

1819, when the sales of guano had
greatly increused the resources of
Peru. In 1819 Secnor Osma made an
sgreement with the bondliolders to
issue New Bonds at 4 per cont. per
annum, the rate o increase § per cont,
annually up to 6 per cent.  Arrcars of
interest, afbut 2,615,000, were to he
capitalized, and Deferred Bonds to be
issued to represent 75 per eent. of these
arrears, and to bear inferest at 1 per
ceut. per annum, increasing 4 per cent.
annually up to 3 per cent.

[ fund amount, l'vﬂp(s(:ﬁ\'(‘ly. to 267,00(
and 82,000 ; the puymeut of which
secured on the profits of grano sold,
Great Britain,

There is also a Feench loan !
| 800,000L secured on the profits
» guano sold in France. .
The whole forcign debt of Pe
i amounted to 4,491,042¢ in 1357 ;- &
| the domestic debt to +,535,708L Th
i foreign debt is annually redueed
' means of o sinking fund,
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the strength of the guano monopoly almost all the taxes have
been abolished, the tribute of the Indians amongst them,
and the revenue is composed mainly of three items—guano,
customs, and sfmnps. A biennial budget, containing the re-
ceipts and disbursements, is laid before Congress every ses-
sion. I have these budgets before me for several years back
but that for 1859 will suffice to show the extraordinary nature
of the revenue, and the still more extraordinary way in which

it is spent i—

Receipts. Dirbursements.

Dollars. Dollars,
Lo 15,875,302 | Pay, &e., to members of Congoss .o L0 211,084
U.“‘? "l,; & . 2079439 1 Army and navy, with pensions o 9,746,482
cu x‘ljll*. fom 1858 938,589 | Civil expenses, with pensions .. .. .. 2,129,004
surpHe Paytients to ecclesiastios [ 63,296
Public works .. .o o0 oo .0 L0 TE8,124
Education and charitable fnstitutions .. 332,471
Police .. .0 .o o oo 0 02,807
Compensation for shives aud internal debt 1,576,004
Ledemption of Bends .. .. .. .. 3,218,700
Miscellweous .. .. .. .. .o . 107,148
Interest of all kinds A R A WA i
90,387,745
Swplus .0 o0 0 oL 105,430
01,803,180 21,893,180

SR

The foreign debt is 24,205,100 dollars, and the internal
debtand compensation for slaves amount to a still larger s,
Bat the great drag upon the publie treasury is the enormous
army of 15,000 men for a* population under two million, with
upwards of 2000 officers, those who are unattached being still
sotained on full pay.  This will give sume idea of the number
of familics who are living in luxury and idleness on the public
money, and of the distress that will follow the sudden stop-
page of their incomes, which is inevitable when the guano
comesdo an end. It will be an emburassing and difficult
question for some fature (overnment to decide upon the
proper measures for the disposal of an unwicldy army and «
crowd of hungry beggared officers. The best suggestion on
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expected from the rising and future generations, now that
there arc such universities as that of Santiago de Chile, and
such men as Bello to direct and foster them ! Who ean be
blind to the genius and great natural abilities of the Peruvian §
youth, now shooting forth, notwithstauding the great disad-
vantages under which Peru at present labours, with regard to
the state of her colleges? With her immense resources, &
good government, and tmnqullhty, what may not be ex-:
pected! DBut every nation hay its beginning, an inevitable ©
and perhaps necessarily rough ordeal to undergro, and huntll
America must not expeet to make u leap that no othert”
country has been able to do.”
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CIHHAPTER XIX.

Mr. Npruee’s expedition to- procure plants and seeds of the “red burk ™
or ¢ suceirnbra — Mr. Pritehett  in the Tluanuco region, and  the
“urey barks” — Mr. Cross’s procecdings ut Loxa, and collecetion of seeds
of ¢ Condaminea.

IN a previons chapter T have given an account of the
arrangoments which T made for procuring the various species
of Chinchonge in districts other than that of the Calisaya,
and it now remains for me to record the labours of those
whom 1 tmployed on this service, and the successful results
.with which those labours were rewarded. And first, both in
i'lnportancc and success, stands the expedition of Mr. Spruce,
to collect the seeds and plants of the “red-bark™ tree or
O. succirubra, of whose gervices it would be mpossible to
speak too highly. I may mention, at starting, that he
received my first letter, requesting him to undertake the
work, on July 2nd, 1859, and such was his zeal that on
the 22nd of the same month he was on his way to the
chinchona forests, at his own expense, to ascertain the best
locality for collecting the plants and seeds.

The specics of chinchona, known as the * red-bark " tree,
yields a lurger per-centage of febrifugal alkaloid than any
other, and must thercfore be considered ws the most impor-
tant.! Its native forests are on the western slopes of“the
~ famous mountain of Chimborazo, in the Republic of Ecuador,
and for a great many yours it has not been found beyond
90 3¢' §. lat, but Mr. Spruce thinks it probable that in
fosmer times the tree grew all along the roots of the Andes
of Cuenca and Loxa to the limits of the Peruvian desert

t Mr. Howard has recently obtained 85 per cent. of wlkaloids from o spe-
oimen of red bark.
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in 5% 8. To the north it searcely pusses the latitude f)f
1° 8.; and theso precious trees are thus confined wi.thm.
a very narrow latitudinal zone? Within the asccrtained
limits of the true “ red-bark ” tree, it exists in all the mlle.ys
of the Andes which debouch on the plain of Guayaquil §
but great havoc has been made amongst the trees of lntf:
years by the bark-colloetors. . In the valleys of Alausi,
Pallatanga, and Chillancs (seo map) all the lurge ‘h‘ecs
have already been cut down. At the buses of the ridges
of Angas and San Antonio, the lacalitics originally men-
tioned by Pavon, and where “red-burk " trees once grew
in abundance, the same destructive system has been utlopte.d;
and now the “red-burk ” grounds arc confined to the ravine:
of the river Chasuan, und its tributaries, which rike 91) the
northern slopes of Chimborazo, and fall into the river of
Guayaquil, |
On the 22nd of July 1859 Mr. Spruce set out {rom the
pleasant town of Ambato,in the Quitenian Amles., where be
was then residing, and, passing through Alnusi, arrived at the
banks of the river Chanchan, and ostablished himsclf at a.
lace called Lucmas, which is convenicntly near the “‘red-
ban < chinchona forests, Lucmas is a sugar-cone farm,
1 5000 and 6000 feet above the sca ; there are forest-
el h ills, while the steep slopes
trees in t.D€ valleys and on the hills, wh S : ("
are often covered With scrub and grass. From l{ucmq)s .
the forests on the bauks of the river Puma-
i, e sien 1 i d falls into
chaca, which rises i the mountain of Asuay, and ia ‘
the Chanchan, at an elevation of 4000 feet. One circum-

stance, among mpuy, will give an idea of the difficulties

i Pumachaca
i had to encounter. On reaching the :
K: li?olxlm}:letlmt she ford had been destroyed by the falling of a

. iy no ascertained law by . the And'ea. of Pasto snd Popayun, in
* There ;of the species of the chin- | New Granada, there are the conditions
which mar) _re t,hu: l:imxted to naxrow | of elimato and altitude requisite for the
ds latitude.  Mr. Bpruce | growth of €. suecirubra, bt it has not

chona g/
Zonea 8- t on’ the lower regions uf | heen found there.

. . ¢
mentiods ™~
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cliff, and that in its place there was a decp whirlpool ; so,
with the driftwood along the banks, a bridge had to be made
where the river was narrowed between two rocks, by which
his party crossed with the baggage. 'Then, after a long
search, he found a place where the horses could swim across,
and, by rolling down masz:s of earth and stones, a way was
made for $hem to ascend on the other side. Once across, s
hut was made among vegetable-ivory palms, thatched with
the palm-fronds, and Mr. Spruce commenced the examination
of the forest.
After a long scarch, during which he passed several felled
trunks of chinchona-trees, he at length came upon & root-
shoot about twenty feet high. It is very rare to find these
root-shoots, because tho bark is stripped from the rooty
as well as from the trunk.  Mr. Spruce, from his observations
in the Pumaechuca forest, camc to the conclusion that the
«red-bark ” trees grow best on stony declivitios, where there
is, however, a good depth of humus, at an elevation of from
3000 to 5000 feet above the sca. The tem erature was very
like that of a summer day in London, but with cold mists
towards evening, and from Junnary to May unceasing rain.
He found the chinchona-trees, in this part of the country,
almost entirely extirpated, and, after o short stay at Lucmas,
he proceeded to® examine the region of the “hill barks” or
ascarilias serranas, which is at an clovation of 3500 to V000
feet, on both sides of the river Chanchan. In the forest
of Llalla, at the foot of the mountain of Asuay, he found two
kinds called by the natives cuchi-cara (pig-skin) and pata de
gatlinazo ;* and on a stony hill-side there were twenty large
trees of the former, from 40 to 50 feet high.. .
By this excursion in the summer of 1859 Mr. Spruce
ascertained the districts where he should not go to, a very

g e e

* This js not the same s the puia | been named by Mr. Howard €. Peru-
de gallinaro of Huanuco, which has | vianc.
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importfmt point; and he finally detcrmined to carry on his
co.llectmg opevrations, in the season of 1860, at‘a place called
I.Amon, at the junction of a stream of that name with the
river Chasuan, which falls into the river of Vontanas at a
Plijtce called Aguacatal. (See map.) The forests are all
PHNV ate property, and, after much negotiation with the owners,
Sefior Cordovez of Ambato, and Dr. N eyra of Guaranda, an
agreement was made by which, on payment of 400 dollars,
Mr. ‘Spruce was allowed to take as many seeds and plants as
he liked, on condition that he did not touch the bark.

:_Ml‘. Spruce had made arrangements for Dr. Taylor of
Riobamba to proceed to Loxa, and collect seeds of the
C. Condaminea species; but a severe rheumatic and nervous
attack, almost amounting to paralysis, induced him to resign
the duty of collecting the “red bark ” to Dr. Taylor, and it
was only at the last moment that he was strong enough to
undertake the ;journey in company with his friend. During
the whole time that Mr. Spruce was at work he was suffering
se%!@rely from ill.ness§ the benefit derived from the milder
chm’gte of the forests was neutralized by the fogs and damp;
: a.nd', to~use his own words, ““although upheld by a determi-
nation to execute to the best of my ability the task I had®
undqrtaken, I was but too often in that state of prostrétion
whfan to lie down quietly and- die would® have seemed a
relief” Leaving the town of Ambato on the 11th of Jund,
M. 8pruce and Dr. Taylor reached Guaranda on the 13th,
and :ontinued their journey towards the forests on the 17th,
At a.very little below 4000 feet above the sea they reached
t%le_ small farms at Limon. Their abode stood on a narrow
ridge sloping gradually to the river Chasuan. It was merely
a long IOW' shed, two-thirds of which was occupied by the '
ﬁf‘ machinery of 8 sugar-cane mill ; the remaining third :
§ an upper stqry with a ﬂoPring of bamboo-planks, half of

Open at the SIdeg,. and the other half with a bamboo wall :

4

T
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about six feet high, not coming up to the roof in any part of
it. This was their dormitory, and it was reached by a ladder,

‘ inerely a trunk of a tree with rudé notches for steps. On
the ground-floor was the kitehen, with a wall of rough planks

of raft wood, not touching each other; so that the whole.
fabric was abundantly ventilated, and only too often filled
with fog, causing coughs, aching limbs, and mouldy clothes.
This was their head-quarters during the time that they
were collecting seeds and plants; and the severe hardships,
miserable lodging, end acute sufferings from illness must
increase our admiration for Mr. Spruce’s zcal and resolution

in performing this great public service.

Mr. Cross, the gardencr whom I had engaged to assist Mr.
Spruce, conveyed the fifteen Wardian cases, which. I had
previously sent to Guayaquil, up the river as far as Ventanas,
and reached Limon on the 27th of July.

In the mean while Mr. Spruce had carefully examined the
chinchona forests, and visited all the bark-trees known to exist
within- reach of Limon. He found a good crop of capsules

“oti many of them, which had alréady nearly reached their full

gize on the finest trees; on others, however, there were only
Qery young capsules, and even a good many flowers, and not
ohe of the late-flowering panicles produced ripe capsules.

" On the tree which bore most capsules they began to turn

mouldy, the mould being not fungi, but rudimentary lichens,
which, whilst it proved that the capsules were still alive and
growing, proved also that they were exposed to an atmosphere
almost constantly saturated with moisture.

The manchon or clump of “red-bark ” trees at Limon lies
nearly west from the peak of Chimborazo, and the river
Chasuan rises on the northern shoulder of that mountain.

" The view from Limon takes in a vast extent of country, and

the whole is unbroken forest, save towards the source of the
Chaguan, where a lofty ridge rises above the region of
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arborescent vegetation, and is crowned by a small breadth of
gagi)l’lp&:;moi]' "1‘h6 waters of the Chasuan run over a black:
o e botto"n: I;Ing, and very compact trachyte, over which!‘

forrugizons 0d the valleys at Limon, there is a fine-grained.
The o sandstone of a deep brown colour, in thick strats.j
whidh the s“a deep l’c:amy alluvial deposit. The ridges on:
sty oo red-bark . tree.s grow all deviate a little from an
abund;'ntn welsterly direction, and the chinchona are far moref
- 01(1l the northe:':rn than on the southern slopes. The:
g andan eastorn sides of t.he trees, too, had borne most
West;ﬁl y ds;ca,rce'll‘y 8 .capsulc. ripened on their southern and.
o o 51 }(:Js.v his is explained by the trees receiving most
our am e ea,st. and north, the mornings being generally

: sunny in the summer, whilst the afternoons are’
0ggy, and the sun’s declination is northerly. Mr. Spruce

also observed that the trees standing in open ground were"

far healthier and more luxuriant than those growing- in the
forest, where they are hemmed in and par-tially shaded by

:;her trees; and he concludes, from this circumstance, th&ta%

ough the “red-bark ” tree may need shade whilst young’

B:Dd tender, it really requires (like most trees) plenty of air,

light, and room wherein to develop its proportions. *

_ The lowest site of the * red-bark ” tree at Limon is at an

elevation-of 2450 feet above the sea, and its highest limit s’

- at an elevation of about 5000 feet. The trees nearest the

plain 81‘4? generally the largest, ‘but those higher up have/

much thicker bark in’ proportion to their diameter. x
.Tl-le bavoc committed by the bark-collectors on these treos.

Wltl.lln the last twenty years has been very great. The:

entire quantity of “red bark ™ collected in 1859 did not -reachg

to 5000 lbs., and in 1860 no “red bark” at all was got outs
so that the trade is nearly extinct. In the valleys of the

St;m:uan and Limon Mr. Spruce saw about 200 of these trees

nding, but only two or three were saplings which had not

-
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. been disturbed; "all the rest grew from old stools, whose
circumference avernged from 4 to 5 feet. He was unable to

find a single young plant under the trees, although many of

the latter bore signs of having flowered in previous years 5 and

this was explained by the flowering trees invariably growing-
in open places, where the ground was cither weeded, or

trodden down by eattle.

Mr. Spruce describes the 0. succirubra or “red-bark™ trec
as very handsome, and ho deelares that, in looking out over
the forest, he could never find any other tree at all com-
parable to it for beauty. It is lifty fect high, branching from
about one-third of its height, with large, broadly ovate, deep
green, and shining deaves, mixed with decaying ones of a
blood-red colour, which give it a most striking appearante.

The Cascarilla magnifolia, n very handsowme tree, with a
fragrant white flower, grows abundantly with the “ red bark,”
and attains 8 height of 80 feet.

After the arrival of Mr. Cross at Limon the work of col-
lecting commenced in earnest. A piece of ground  wag
fenced in, and Mr. Cross made a pit and prepared tHe soil to
reccive cuthings, of which he put in above a thousand on
*the 1st of August and following days 3 and he afterwards
went round to all the old stools and put in as many layers
fro'm them as possible. ¢ But,” as Mr. Spruce most truly
- observes, « only those who have attempted to do anything in
the forest, possessing scarcely any of the necessary appli-

ances, can have any idea of the difficulties, and Mr. Cross’s

unremitting watchfulness alone cnabled him to surmount

. them.”

Towards the end of July, in a few sunny days, the fruit of
“the “red-hark” trees made visible advances towards matu-
rity; and in the middle of August the capsules began to
.burst at the base, and appeared ripe. An Indian was then
sent up the trees, and, breaking the panicles gently off, let
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them fall on sheets spread on the ground to receive them, 80
that the few loose secds shaken out by the fall were not lost.
The capsules were afterwards spread out to dry for some days
on the same sheets. In September Mr. Spruce went across
.to the valley of the San Antonio, to the southward, in oriler
to secure additional seeds from “red-bark” trees there, leav-
ing Mr. Cross to watch over the rooting of the cuttimgs dt
Limon. Botween the 14th and 19th he gathered 500 well-
grown capsules at San Antoniv, in addition to 2000 already
collected at Limon., Good capsules contain forty sceds each,
so that at least 100,000 well-ripened and well-dried seeds
were now gathered; and’ on the 28th of September Mr.
Spruce stasted for Guayaquilt In Noyewber he proceeded
up the river again, and purchased one of the rafts at Ven-
tanas, which are used for conveying cacao to Guayaquil. It
was composed of twelve trunks of raft-wood, sixty-three to
sixty-six feet long and one foot in diameter, kept in their
places by shorter pieces tied transversely, and covered with
bamboo planking, fenced round with rails to a height of three
fect, and roofed over. The rope used for binding the parts of
the raft together was the twining stem of & Bignonia. The
Wardian cases were got ready on the raft at Ventanas, and”
Mr. Cross arrived with the plants from Limon on the 13th of
December, and established them in the eases to the number
of 637. -

After encountering several dangers and mishaps in navi-
gating the river, the raft with its precious freight reached
Guayaquil on the 27th' of December; and the plants were

4 M. Cross sowed eight of the seeds; . Spruce in 1859, wore sown_at Guaya-
one began to germinate on the fourth | quil, which hod remmined nine months
day, and at the end of « fortnight four j in his herbarium. Of these four gor-
seéds had pushed their radicles. In | minated, which clearly shows that well-
three wegks one bad ‘the seed-denves | ripened snd properiy-dried seeds do
completely developed; and on the } not loge their viha{i)?yr or a much longer
twenty-eighth day after sowing, the| period than their excessive delicaoy
last of the cight pushed its radicle. ! would lead one to suspoct.

Eight chinchona-seeds, gathered. byMr. * -
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safely embarked on board the steamer, in charge of Mr. Cross,
on the 2nd of January, 1861.

Thus skilfully and successfully did Mr. Spruce, and his able
colleagues, perform this most difficult and. important service.
Mr. Spruce, during the whole time that he was in the chin-
chona forests, made most rareful meteorological observations,
From @hne 19th to December 8th the results of observations
of the thermometer were as follows :—

Mean mipimum .. . .. .. -+ 01F°

Mean magimum .. .. - e 12}

Mean temperature at 6§ pM. .. 07§

Highest temperature observed .. 80} on July 27th,

Lowest ” » .. 57 on July 11th.
. Entirerange .. .. .. .- - 283

Mean daily variation .. .. .. 103

On the western side of the Quitenian Andes, south of the
Equator, the summer or dry season lasts from June to Decem-
bér, the remaining five months constituting the wet season.
In the summer, at Limon, the early part of the day is
often sunny, and fogs come on in the afternoon and night;
but in the wet season there are fogs in the morning, and

‘heavy rains during the rest of the day and night.

A perusa.l of the foregoing pages, which are nothing more

" than & brief abstract from Mr. Spruce’s official reports, cannot’

fail to impress the ®eader with the valuable nature of the
service which has been performed, and with the energy and

fortitude, combined with great skill und ability, which enabled

Mr. Spruce to overcome so many difficulties; and almost
equal praise is due to Mr. Cross. But in recounting these -
arduous labowrs, only half of Mr. Spruce’s services have beqn
recorded. That gentleman is an accomplished botanist, and
most accurate observer; and he has supplied us with & de-
tailed report which, I do not hesitate to say, contains 8 larger
amount of valuable information on the chinchona-forests than

any account which has yet appeared in Europe. In addition
-
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to the narrative of his proceedings, and his observations on
the “ red-bark ” tree, Mr. Spruce here gives a minute accound:
of the vegetation of the “red-bark ” forests of Chimborazo, 8!
detailed meteorological journal, and important remarks oy
the climate and soil.’
My apprehensions respecting the feclings of the patives”
when our pi‘oceedings became known, wero fully jus@cd by
what took place in Ecuador, as well as in Peru. DBut the
South Americans are, as a rule, remarkablo for the slowness:
of their movements ; and it was not until May 1st, 1861, that’
the legislature of Ecuador decreed that cvery person, whether.
foreigner or native, should be forbidden to make collections.
of plants, cuttings, or sceds of the quina-tree ; and that pre~
cautions should be taken to provent thoso articles from
passing the ports and frontiers of the Republic. A fino of
100 dollars on every plant, and every drachm of seed, wae
imposed on those who attempted to break this decree. B
by May 1st, 1861, the plants and seeds of the quina-tree we o
~ safe on the Neilgherry hills, in Southern India. e
While Mr. Spruce was engaged in collecting theso soeds
and plants in the forests at the foot of Chimborazo, M#.
Pritchett, whose services I had sccured for the Huanued
. region in Northern Peru, was employed on the species Gf
-chinchong yielding grey bark. 4 S
- Mr, Pritchett left Lima on the 18th of May, 1860, and
arrived in the town of Huanuco, the centre of the grey—bat‘k
region, on the 28th, where he made the necessary preparv
tions for a journey into the neighbouring forests. On the 9th
of June he set out for the mountain-range of Carpis, to the
northward, where there are several species of chinchons. The

. 5 1. Notes of a visit to the Chinchona | 1860.
* . Forests, by R. Spruce, Esq., printed by 3. Report of the Expedition t%
the Linnman Society, vol. iv. of their | cure Plants and Seeds of the Chir
Proceedings. succirubra, by R. Spruce, Esq., 8
: 2. M, Bpruce's Report to the Under | 22, 18G1.

Becretary of State for India, Oct. 12,
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C. purpurea is very ebundant; the C. nitica is common on
the north-east side, and on the upper part of the mountains;
the C. obovata is more rare; and the €& ¢ nd (.
Peruviana are both inhabitants of the low - fter
crossing the Carpis range, Mr. Pritchett followed the course
of the river of Casapi to the village of Chinchao, and went
thence to the coca cstate of Casapi, at the eastern end of
the valley, where it joins that of the river Huallaga, and hore
he was joined by his guide.

About three leagues from Casapi, and close to the Huallaga,
is the mountain called San Cristoval de Cocheros (Cuchero of
Pavon and Poeppig), which rises from the low land at the
Jjunction of the two rivers to a height of about 1200 foet
above them, and is the centre of the bark district of Huanuco.
On the northern side Mr. Pritchett found abundance of C.
mierantha, and some trees of (. Peruviana ; but the latter
species_was much more rare. They both grow. to a very
large size, some of them being thirty inches in dianeter and

seventy feet in height. The trees of C. nitida were at a
higher elevation.

. During June and J uly, though it was the dry scason, heavy

rains continued to fall from day to day; but towards the end
of July the weather broke up, and the sun began to make an
impression on the solid banks of cloud which filled the valleys,
and then it.was that, during some portion of the day, the sun
penetrated to the very underwood of the forest. In tho first
half of August there was fine weather, with only an occasional
shower. The seeds on the chinchona-trees ripened rapidly in
the sunshine, and Mr. Pritchett collected them by felling the
trees—a labour which was performed by Indians, whom he
hired from the coca estate of Casapi. Seven large trees werce
cut down daily, and denuded of their capsules, for a fortnight ;
the drying process being carried on at the estate, where every -

inoment‘of sunshine was taken advantage of. On the 13th

Y 2



324 MR. PRITCHETT’S EXPEDITION— Ciar. XIX,
A i e ot i el 7
inr- ** g chinchona-plants, whiclh were
Ca;. vorts that in the district around Cocheros,
many _ 'rlthe ror ks are of crystalline formation, in
of hornblen-duus;i;g ]ly dlsmtegmted, and OOInl)Oscd of masses
contains mu E’ espar, an d e HO remarks that felspar
require 1 c potash,. of which t?e chinchona-trees are said to
o arge q}mntlfy fOl‘_ their full development; and, as

Spa'r abounds in this region, he attributes the abundance
:: d S;ze of the 'Chil,_mhona‘tr ees to this circumstance. He also
ports that steatite, a silicate of magnesia and alumina,
abounds in the vicinity of Huanuco.
, H‘e. describes the climate as moist and warm, and says that
tthe illﬁ“erencg in the degree of moisture and warmth between
1¢ lower slopes where the C. micrantha flourishes, and the

?ngher parts of the mountains inhabited by the C. nitida,

18 very striking, while on the lower slopesthe soil is much

;ll‘:szrt lf«n(ll richer.® He reports the elevation of Cocheros

o € eve'l of the sea to be about 4000 feet,” but he made

meteorological or other observations ; and I think there
can be no doubt that the elevation of that mountain is much
greater than Mr. Pritchett supposes. I do not find any in-
forxfmtion on this point in Poeppig’s travels ; but the Huanuco
r(:_g{on 18°quite a beaten track, and there are several accounts

Zbol:e lz’lemodegn trav'ellers. Huanuco itself is 6300 feet

sea;® the distance thence to the summit of the
cuesta del Carpis, which is 8000 feet above the sea, is about
twenty miles, and there is a descent on the other side into
the valley of the Casapi of 2920 feet.? According to this

¢ Letter from Mr. Pritchett to the
: : | dated Dec.
}lJnx;der Beeretary of State for India, 8 (Sn ;ﬁ].:&r{}sao: .
ed July 9, 1861, Para, p. 63 urney from Lima to

7 Letter from Mr. Pritchett to 9 )
Under Becretary of State for I)nt;li:l? P. IZ}é.e ridon’s Valley of the Amazon,

when placed in the Wardian cases at Lima. -
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account the village of Chinchao, in the tasapi valley, would
have an clevation of about 5000 fect.  From Chinchao to the
foot of the Cocheros mountain iv a distance of twenty-five
miles down the Casapi valley,' a gentle deseent, with numerous
cottages and plantations on both sides of the road.* Thus the
foot of the Cocheros mountain would be about 4500 feet above
the Bea, and its summit at least 6000 feet.

We shall not, thercfore, be very far from the truth if wo
place the region of (. nitide on the Cocheros and Carpis
mountains at from 6000 to 7000 fect above the sea, and of
C. micrantha at from 4000 to 5000 fect.

Mr. Pritchett performed the portion of this important un-
dertaking which I intrusted to him with promjptitude and
zeal. Time was a great object, and, by going direct from
Lima to the best locality in the Huanuco chinchona region, he
completed tho necessary collection of plants and seeds, and
returned to the coast in little more than three months®  This
ghows how essential a previous knowledge of the chinchona
region, of the people, and of the lauguage, was, without
which the collector would probably lose much time, which is
the same thing as spending much money, and eventually
wander into a locality where only worthless species are found,
as was the case with the Dutch agent.

Owing to the unavoidable abandonment of Mr. Spruce’s

't Herndon's Valley of the Amazon, | duys  without intermission.'—Dr. A,

. 136. Smith's Pere «s It Is, di. p. 57.

z Smyth, p.'115; who says that, ae- ‘ 3 0Of the i«lcntity. of the specio® col-
cording tv u register which had been Plected by Mr, Prichett there is no

- kept there, it runs at Cusapi on wmore | doubt. He hraught home specimens
Do the trees whenee the scods were

wIf the days of the year. i )
than half the duys of the year Whienew fhe oo o

“ Ty May to November thoe sun obtained, whie
o ) Aly i lley of "\ by Mr. Howuard, and proved to belong

o O, nitida, O mierantha, and C.
| Peruwoict. The barks also havo been
parched that its surfuce opens in chinks, | found to conltlx:nl\ };q mtsﬁﬁ?rzug:}
but undernenth it alwiys preserves coutago of abka O‘t‘" DOm0 vortos
huwmidity, and theretore needs no irri- purticulars {‘?j'ﬂ m:;\” 16 }P Ct
gation From November to May it - have already heen given i chap. i
: . : have

yains much, somctimes six or seven P $0-35.

shines very powerfully in tho valley ¢
Chinchino, and consequently the suil,
when it is clenred of wood, becomes 80
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1nFention of sending Dr. Taylor to collect seeds of (. Conda-
:}l::e:alz:lta lI)ioxa, 01.1e ?oﬂion o.f my scheme for introducing all
o 18660 species into India remained incomplete at the
801 T o ). On my ret?rn from India, therefore, in May
India’ . takalned the sanction of the Secretary of State for’
b 1 e me_gsures for obtaining a supply of sceds from
le_ oxa forests: Mr. Cross, the gardener who had so ably
ass1st?d‘ Mr. Spruce, and shared his labours, after safely
depositing the collection of seeds and plants- in India, had
retl.lrned to South America, attracted by the richness and
:;zigy Oif t;lhe flora of the Andes. Having acquired expe-
e e people and language, of the localities where
: ine onz:m-trees are found, and of the mode of travelling,
cutr'lng his former visit, he possessed the necessary qualifi-
cations and, as Mr. Spruce was too ill to undertake the work,
i]tit;v::ls Intrusted to Mr. Cross, who performed it with expe-
o (;1- and success. Ho' is an excellent practical gardener,
telligent and persevering, ardently devoted to his profes-*
sion, and thoroughly trustworth .
. On the 17th of September, 1861, Mr. Cross left Guayaquil
In an open rowing boat, and landed at Santa Rosa, the
port of the province of Loxa, whence he proceeded, by way
;f’; %]aruma_, to the town of Loxa, which he reached on the
th. He had to pass through dense swampy forests, over
dalfgerou.s precipitous ridges of the Andes, in crossing one of
:vlnc.h his mule slipped down a deep ravine and was dashed
© pieces, and along barren lofty plains, He mentions that
during the ascent to Zaruma he saw several «red-bark”.
trees growing at an elevation of eight or nine thousand feet.
0n. the 1st of October he left Loxa, and went to a long
lox'v ridge of hills, called the Sierra de Cajanuma, about eight
miles to the southward, a locality which is mentioned by
Humboldt, Bonpland, and Caldas, as the abode of the most
valuable kinds of C. Condaminea. He eame to.an Indian hut
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on a little rounded eminence near the gummit of the moun-
tain, which, being far from public roads or other dwellings,
geemed woll suited for his head-quarters during the time that
he was searching for seeds. Ior be it remembered that the
Decree of May 1st, 1861, already mentioned, was in full force,

and that he was running the risk of finc and imprisonment in

performing this important service. The owner of the hut, who
was an experienced bark-collector, allowed Mz, Cross to esta-
blish himself in a little shed at one end of it, which, although
favourable for drying sceds, was so cold that he was some-
times compelled, during windy nights, to seck shelter in the
bottom of a neighbowring ravine. :
After many comparatively unsuccessful scarches in the
surrounding woods, ie was one day passing along the bank
of & steep ravine, and, happening to look over & projecting
rock, he saw a number of fine young trees of the (. Con-
daminea on the steep slope beneath, some of which bore a
few panicles of seeds, which, on examination, ho found to be
perfectly ri?e. After this discovery he continued to scarch
all the ravines in the vicinity from sunrise to sunset, some
of which he bad to descend Ly means of the trailing stems
of a species of Passiflora, and in this way a good supply of
seeds was collected. Ho roports that on the accessible slopes
there are few chinchona-treos, owing partly to the annual
burning, and partly to continual cropping of the young shoots
by cattle. He describes tho rocks, composed of micaceous

~ achist and gneiss, as being, in many places, i a state of -

decomposition, and Btates that largo portions aro frequently
tumbling down from the more elevated summits. The
alluvial deposit in the ravines, where the C. Condaminea is
found growing, is shallow, in many placcs not more than six
inches in depth, and Mr. Cross often gathered seeds from
trees which were growing in clefts of rock, where there was
not a single ounco of soil to bo found. He deseribes the
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U. Condaminea as a slender tree, from 20 to 30 feet in'
-height,* and from ‘8 to 10 inches in diameter at the basej
but he saw few trees of these dimensions, and the plan
from which the bark of commerce is now taken are in
general not more than 8 to 10 feet in height” When the,
plants are cut down, three or four young shoots or suckers
generally spring up, but this does not always happen, 88
some of the more industrious bark-collectors frequently
pull up the roots, and bark them also. The bark is taken
from the smallest twigs, and thus the annual growths are
often taken, especially if they are strong. The plants are
sometimes found growing in small clumps, and sometimes
solitary, but always in dry situations. 2 ‘
The temperature of this region ranges according to Hum-
boldt and Caldas from 41° to 72° Fahr., apd according to
Mr. Cross from 34° to 70° Fahr.; but he adds that it seldoin
falls below 40° and rarely rises above 65°; the mean range
being from 45° to 60° Fahr. The climate of Loxa is.very |
moist. The wet season commences in January and lasts‘
until the end of April or middle of May; in June, July,
and August there are heavy rains, accompanied by strong'
gales of wind ; from September to January there is generally.
fine weather, but occasional showers of rain fall even at that
time of year.®
The vegetation on the Sierra de Cajanuma is of a semi-
arborescent character, but some of the higher summits, are
bare. 1In the bottoms of the ravines grow a species of Alnus,
Melastomee, Peperomias, palms, and two Species of tree ferns ;
and on the slopes throughout the low-lying country, barley,
maize, peas, and potatoes are cultivated. Mr. Cross sent

——-

. * Pavon gives its height at from 18 | ¢ Secmann’y Voyage of H.M. 8.
1024 feet, and 8 to ¥ iuches in dintpcter. | Herald, i. p. 177. For somo further
* They yicld the crown Uark of com- | particulars respecting the chinchons

meree, i region of Loxa, see chap. ii. p. 21-25.
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home a large collection of dried specimens of plants gathered
on the Sicrra de Cajanuma. Among them I observed a
Befariawith pretty crimson flowers, of which he says that one
ounce of the roots in two pints of water is taken twice a day
by the Indians for dysentery; a very handsome purple
lupin, growing six to eight feet high ; an Embothrium, a wide-
spreading shrub, growing in dry situations ; another smaller
Befaria, & beautiful shrub, growing in very lotty dry
localities; a Veronica, n shrub six to cight feet high, with
a blug flower; a Qaultheria; o wide-spreading melastomaceous
plant, with inconspicuous flowers ; and a number of Lycopodia
and ferns. ’

Besides the seeds of the C. Condaminea, which is identical

“with the C. Chahuarguera (Pavgn), Mr. Cross succeeded in

collecting a few seeds of (. crispa (Tafalla) after several
long journeys ‘up the mountains. Ife found this kind

. growing at a great elevation, in a deposit of peat, where

the temperature sometimes falls to 97° Fahr. This species
of chinchona yields tho cascarilla crespilla negra, one of the
most esteemed forms of Loxa bark. Mr. Howard? mentions-
that the Josephiana bears the same relation to the normal

_C. Calisaya as the Crespilla bark at Loxa does to the normal
‘and full-grown (. Chakuarguera.

Mr. Cross did his work right well, and in December, 1861,
he returncd to Guayaquil with ncarly 100,000 sceds of
C. Chahuarguera, and a smaller parcel of C. crispe, Which
were forwarded to India by way of Southampton.®

7 -Nueva Quinologia de Pavon. C. 4' erispa, Tafalln, & kind which is in-
Chahuarguera and C. crispa. cluded in the €. Condaminea, H. and’
8 Mr. Cross tramsmitted the following | B. It yields the quina fina de Loza,
dried specimens of the parts of chin- | or cascarilla crespilla.
chona-trees from Loxa:— 3. Burk and leaves of C. Lucumefalia
1. Very characteristic specimens of | of Pavon, from Zamora. This is the
the bark, leaves, flowers, nmlcupsu]esuff cuscarilla de hoja de luema of the
C. Condagninea (C, Chahuarguera, Pa- " natives. Mr. Cross mado no attempt
von). This kind yiclds the rusty crown . to collect the sceds, as this species is
bark of conuncree. _+ comparatively worthless.
2. Bark, leaves,sand flowers of 'C.
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Thn.s were the various operations which I organized for
procu.rmg the yaluable species of chinchona-trees in South
America satisfactorily completed; and the labours of Mr.
Spruce, Dr. Taylor, Mr. Pritchett, Mr. Cross, and Mr, Weir,
though differing in value and importance, all deserve the
warmest recognition, for all those intrepid and courageous

explorers worked zealously and successfully, and did good .

service in furthering this most important public cnterprise.

v
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CHAPTER XX

CONVEYANCE OF CHINCHONA-PLANTS AND SEEDS FROM
SOUTH AMERICA ‘TO INDIA.

Transmission of dried specimens — Voyages of plants in Wardian cases —
Arrival of plants nnd seeds in India — Depit at Kew — Treatment of plants
in Wardian enses — Effects of introduction of chinchona-plunts into India
on trade in South Amerien — Neilgherry hills,

THE attempt to mako simultaneous collections of seeds and
plants of all the valuable species of chinchona was thus
crowned with almost complete success. Out of my original
schemo the C. lancifolia of New Granada was the only one
which had not been procured. It is unnecessary to say
more respecting the numerous difficultics and dangers which
were encountered by the collectors, for the narrative of the
proceedings detailed in previous chapters will have made
these sufficiently obvious, So far as the labonrs in South
America were eoncerned, all obstacles were surmounted, and
the objects of this great enterprise were fully attained. Not
only were plants and seeds safcly brought to the coast, but,
in every instance, the collectors took care to provide them-
selves with botanical specimens from the chinchona-trees.
Thus the leaves, flowers, fruit, and bark of each species,
which were brought to England, placed the identity of the
valuable species to which the plants and seeds belonged
beyond the remotest possibility of a doubt’. But in con-

v My collection of dried specimens | bark from tho branches of almost every
is deposited in the wuscum and her- | species of chinchona and allicd gencra
barium at Kew. It consists of leaves, | in the Qamvu)::m forests.
flowers, fruit, and bark of (. Calisaye ; Mr. Spruce’s _cullect}op of all the
leaves and flowers of (. mdcrantha ; | parts of C. succirubra is in tho herba-

3 ¢ i Y Caravayensis ; | rium at Kew. )
};;thsofmi}z'nt;ﬁ::ttul}ﬁ (:ﬂom(w'ata{ and f Mr. Pritchett's collection of leuves,
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veying these precious mule-loads to the coast of Poru, and
_ safely embarking them, only half the difficulties had.’been
oYercon}e; and I could not but feel that some failures and
d—lsappo-mtments must be expected before the chinchona-plants
were fairly established in India. '
The're Was not much reason for apprehension with regard
. :(())rt(lzl(i]ized's; but the'plants, in the abser'lce of any provision
ying them direct across the Pacific, had to undergo
an ordeal of unprecedented duration. Yet the great advan-
tage of introducing plants as well as seeds, in the immense
start they would give to the young plantations in India, was
strongly felt, and the complete success that attended the
haZar.dous transit of at least one relay, which came under
pecuharly favourable circumstances, fully justified the
attempt.

I gave directions %o Mr. Spruce and Mr. Pritchett to send
'sm.al.l parcels of seeds of each species to Jamaica and
Trinidad, in obedience to an order received from England,
80 that quinine—yielding trees might also be introduced into
(.')ur West Indian colonies ; and the results of the experiment
n those islands will be given in a future chapter. The great
bulk of the collections, however, were despatched to India, by
the roundabout way of Southampton; directly they arrived
on the coast of the Pacific. }

The thirty Wardian cases which I sent out round Cape
Horn were three feet two inches long, ten feet ten inches
broad, and three feet two inches high ; and, with soil and
plants, each case weighed a little over three hundredweight.
The collection of plants of C. Calisaya, C. ovata, and C.

fruit, and bark of C. »itida, C. micran- |
»and barl . » C. micran- | bark, leaves, and fi ispa
l&:‘ LI erurigna, and C. oborala, is in “ of Tafalln, and blgﬁel:ﬂgf ICc"n\(I:;BI:Jf
s ssion of Mr, pra‘rd. | C. Lucumafolia, arc partly in my pos-
ﬂowe- nﬁm:'s dried specimens of 1caves, | session, partly in that of Mr, Howard,
rm'vu:s'((‘ lt’v and bark of (. Conda- | und partly in that of Mr, V ':t 1
(C. Chahuarguera of Puvon), T Velteh.
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micrantha filled fifteen cases; and the other fifteen reccived

the collection of C. succirubra at Guayaquil. 1 also had six

cases of somewhat smaller dimensions constructed at Lima

for the plants from Huanuco. The fifteen cases containing

the collection of chinchona-plants from Caravaya sailed from

the port of Islay on the 23rd of June, and reached Panama
on-the 6th of July,” 1860, when 207 had already begun to
throw out green shoots. On their arrival in England, in
August, these 207 plants were in a most flourishing and
healthy condition, and continued so until their arrival at
Alexandrin early in September. But the intense heat of the
Red Sea, where the thermowmeter ranged from 99° in the
night t0107° in the day-time, proved too much for them, and
the damage was increased by a detention of a week at Bom-
bay. Their roots were attacked by rot, yet, on their arrival in
the Neilgherry hills, their leaves still looked fresh, and several
hundred green cuttings were obtained from them,. which,
however, failed to strike. The cases containing the chinchona-
plants from Huanuco left Lima in September, and were also in
a most promising state when they reached England, but on
their arrival in India they were all dcad. The “red-bark”
collection, under the able management of Mr. Cross, sailed
from Guayaquil on the 2nd of January, 1861. On their
arrival in England’in excellent order, six of them were left
at Kew as a precaution, and replaced by six plants of C. Cali-
saya sapplied by Sir W. Hooker. At that season the climate
of the Red Sea is cool, and, owing to this circumstance and
still more to the intelligent watchfulness of a good practical
gardener, 463 plants of C. suceirubra and six of C. Calisaya
were handed over to the superintendent on the Neilgherry
hills, in as vigorous and healthy a condition as ccfuld possibly

bhave been hoped for after such a voyage. . ;
The «grey-bark” seeds arrived in the Neilgherry hills

early in January, 1861, and the “red-bark ” in the following



334 - ARRIVAL IN INDIA. Cimar, XX.

March, and both collections came up abundantly. The
supply of seeds of C. Condaminea .reached their destination
m Southern India in February 1862. In order to guard
against all accidents, a portion of the seeds of each species
was left in England, and a depdt of young chinchona-plants
has thus Been formed at Kew Gardens, with a view to fall
back upon them in the event of possible failures or misfor-
tunes in India.? Seeds of each of the species were also gent
to Ceylon, to which Sir W. Hooker added a fow plants of
C. Calisaya from his stock at Kew.

Thus, in spite of one or two disappointments, the great
- object of the undertaking sanctioned by the Secretary of
State for India was fully attained. By the spring of 1861 a
large supply of plants and young seedlings was- established
in.the Neilgherry hills; and at the present moment we have
thousands of chinchona-plants, of all the valuable species,
flourishing and multiplying rapidly in Southern India, and in
Ceylon. When the unprecedented length of the voyages and
the numerous trans-shipments are taken into consideration,
the wonder is that any of the plants shonld have been success-

fully conveyed from the slopes of the Andes in South America

to ¢he ghauts in Southern India, over thousands of miles,
through every variety of climate, and subject to the risk of
crossing the isthmus of Panama, of changing steamers st
the island of St. Thomas, at Southampton, at Suez, and at
Bombay, ‘and of the journey through Egypt.

The most important introduction of plants into India, by
means of Wardian cases, previous to the arrival of the chin-
chonas, was that of the tea from China in 1849 and following
years by Mr. Fortune. On those occasions the cases were
strongly and coarsely made, the glass shades firmly fixed, and
the glass itsclf thick, and glazed in pieces of moderate size-

# Bix casea of chinchona-plants from this depdt wore dos —tclxed to Céylon
by the mail of March 4, 1863. pot wore dosp
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The frames were protected by a grating of iron wire, with a
canvas covering capable of being unrolled so as to screen the
plants from the directays of the sun, if necessary. The soil
was not less than eight or ten inches deep, and kept down by
crogs-battens, and the plants were fairly established in it
before starting. In 1849 Mr. Fortune sowed large quantities

_of seeds in the cases, between rows of young plants, Vich

germinated on their way from China to India, and reached
their destination in the Himalayas in good conditon. Out of
250 tea-plants, 215 arrived in perfect order.’

But it was an easy process to convey plants by the short
voyage from China to Calcutta, when compared with tho
introduction of plants from the western coast of South
America into India; and the performance of the latter feat,
in the case of the chinchona—Rlants under Mr. Cross’s care,
is undoubtedly the most extraordinary success of the kind
that has yet been achieved.

A few remarks on the treatment of plants in Wardian cases
were supplied to me by Mr. Weir and Mr. Cross, who acquired

_their experience in the voyages from South America to

India; and by Mr. McIvor, who received the plants on the
Neilgherry hills, The cases were filled with soil to a depth
of nine- to ten inches, in which the chinchonas were planted
in rows, from the back to the front of the case. The distance
from plant to plant was regulated by their size, but, in the
case of their having much foliage, they should be rather wide
apart, for the crowding of foliage is alwaysinjurious, and
often brings on mildew or mould. After having been planted
they were well watered, and shaded from the glare of the
mid-day sun. On the surfuce of the soil, between each row .
of plauts, & batten was placed, extending from the pack to .
the front of the case, and held firmly down by two longer

3 Qee Fortune's Tea Districts, chap. xxi. p. 358-0.
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battens extending lengthways. By this means the soil and

plants are not disturbed .in the operation of moving the cases.
When the cases are finally closed the soil should be in'a.

medium state as regards moisture, and all dead foliage should
be removed. The cases should be made as air-tight as pos-
sible by filling the seams with putty, and every precaution
mys be taken to preserve the plants from the slightest con-
tact with salt watert Mr. Meclvor strongly recommends
that the cases should be furnished with a false bottom, raised
about two or three inches above the true bottom, by bars
of wood of the required thickness being nailed on the undeér-
side. The false bottom should have holes bored in it 8t
regular intervals, with a few broken pieces of pot and a layer
of moss placed over them. He considars that the best sort
- of soil is formed of equal parts of leaf-mould, turfy loam,
and sand, mixed in a dry stafs, and spread out and exposed
to the action of the sun for a few days before being placed in
the cases. During the voyage the plants should have plenty
-of light and . air, one side of the case being left open for two
or thrée hours, morning and evening, during fine Weather,
when ‘dead leaves should be picked off, and water admi-
nistered to any plant which may require it. The soil should
be tumed up on the surface to the depth of about half
an inch with a small pointed stick every three or four days,
and always kept rongh on the surface, so as to allow the
air to circulate in the soil. This circulation of air is also
Aacilitated by the false bottom. The action of the alf on th§
soil keeps the roots in fine condition, and entirely prevents
. . » R

4 Mr. Cross says that Wardisn cases, | juices, stems, and leaves may be fully
as they are at present constructed, | developed snd matured. Plants taken
are notoriously unfit for the growth | outof hothouses, or from dense forests,
of plants of any description. He adds | are not in a fit state to be sont away
that the “plants must be healthy root | immediately in Wardian cases. ~Th9y

. and top gefore they .are deposited in | are then *‘blanched,” and are easily
They ought t0 be exposed | affected by adverse influences, suoh as
for at least & month to the full action | excesa of moisture or drought.
of the sun-and atmosphere, 0 that the ;
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the formation of mildew and damp; but the principal object
of the false bottom is to allow any excess of water to drain off
into a place where it cannot sour the soil, and yet will not be
lost. Then, as the soil becomes dry above, the water will be
attracted to it.

With the exception of the false bottom, all the above sug-
gestions were carefully attended to by the gardeners who
were in charge of the chinchona-plants during the voyage to
India; the partial failures which attended some of the relays
from South America could not, under the eirenmstances, have
been avoided by any human foresight ; and, as the general
result of my arrangements has been to introduee all the
valuable kinds of quinine-yiclding plants into India, we
have cvery rcason to congratulate oursclves on the success
of our labours.

With the chinchona-plants I brought from Peru a supply
of seeds of the chirimoya, of aji-pepper, and of the Schinus
molle, all of which are coming up well on the Neilgherry
hills.* They have most of the other kinds of Anonas in India,
but the chirimoya fruit, the most exquisite of all, has yet to
be raised. He who has not tasted the chirimoya has yet to
learn what fruit is. < The pine-apple, the mangosteen, and
the chirimoya,” says Dr. Seemann, “ are considered the finest
fruits in the world. I have tasted them in thosc localitics in
which they are supposed to attain their highest perfection—
the pine-apple in Guayaquil, the mangosteen in the Indian
archipelago, and the chirimoya on the slopes of the Andes;
and, if I were called upon to act the part of a Paris, I would
without hesitation assign the apple to the chirimoya. Its
taste indeed surpasses that of every other fruit, and Haenke
wag quite right when he called it the masterpiece of nature.”

$ In October, 1861, the Schinus molle | boen sent to qm gardens at Bangalore,
plants were 3 feot high ; and the chiri- |~ * Scemann’s Voyage of the Herald,
moyas 15 inches. Plants of both have i. p. 171.
Z
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In obtaining plants and sceds of these valuable chinchonas
from South America, it would be a source of deep regret to

me if that measure was attended by any injury to the people

or the commerce of Pera or Feuador, countries in the welfare
of which T have for years taken the deepest interest. But I
have no apprehension that such will be the result of the cul-
tivation of these plants in other parts of the world. The
demand for quinine will always be in excess of the supply
from South America; and the resnlt of chinchona cultivation
in India and Java will have the effect of lowering the price,
and bringing this inestimable febrifuge within the reach of a
vast number of people who are now excluded from its use,
without in any way injuring the trade of Peru and Feuador.

I trust that not only will this measure do no injury to the '

South Americans, but that it may be hereafter productive of
good to them, as well as to the rest of mankind, Hitherto
they have destroyed the chinchona-trees in a spirit of reckless
short-sightedness, and thus done more injury to their own
interests than could _possibly have arisen from any commer-
cial competition ; but it may be that the influence of peace
and education will inaugurate a new system in time to come,

that more cnlightened views will prevail, and that they

themselves may undertake the cultivation of a plant which is
indigenous to their forests, but which, up to this time, they
have so foolishly neglected. It will then be a pleasurc to
supply them with the information which will have been
gained by the experience of cultivators in India, and thus to

assist them in the establishment of plantations on the slopes

of the eastern Andes,

Under any circumstances the South Americans, who owe.

to India the staple food of millions of their people, and to the
Old World most of their valuable products—wheat, barley,
apples, peaches, sugar-cane, the vine, rice, the olive, sheep,
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cattle, and horses—have no right to desire to withhold from
India a product which is so essentially nceessary to her wel-
fare. Nor do I believe that the better conditioned Peruvians
have any such desire.  On the contrary, many of them have
shown themselves willing to promote a friendly interchange
of the products of the New and Old Worlds; and the
foolish decree issued in Keuador on the 1st of May, 1861, as
well as the numcrous obstructions thrown in my way in
southern Peru, may be imputed cither to the narrow-minded
selfishness of half-cducated officials, or to the ignorant
patriotism of backwoodsmen. These are feelings which are
not shared by either the educated few, or by the Indian
population. ' ]

After much careful consideration it had been decided that
the best place for commencing the experimental enltivation
of chinchona-plants in India would be the Neilgherry hills,
in the Madras Presidency. Iere are to be found a climate,
an amount of moisture, u vegetation, and an elevation
above the sea, more analogous to those of the chinchona
forests in South America than can be met with in any. other
part of India. In the Government gardens at Ootacamund,
on the N ei]gh.erries, there were the necessary conveniences
for propagating plants and raising scedlings; and in Mr.
Williame G. McIvor, the Superintendent, was to be found a
zealous, intelligent, and practical gardener, who had carefully
studied the botany of the chinchona genus, and under whose
care the cultivation would be commenced with the best
possible‘guarantees for its success.

From the Neilgherries the chinchona-plants will, it is
hoped, be introduced into such other hill districts of South-
ern India as, after cxamination, may be found suitable for
their growth ; and it was a part of my duty to visit the most

promising localities, and, in conjunction with Mr. Mclvor, to
' ’ 7 2
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select the sites for chinchona plantations on the Neilgherry
hills. - With this object in view we landed at the port of

Calicut, on the coast of Malabar, on the 7th of October,

1861. .

TRAVELS IN INDIA.

CHAPTER XXL

MALADBAR.

Culicut— Houses and gardens— Population of Malubar — Namburi Brahming —
Nairs — Tiars — Slaves — Mopluhs — Assessient of rice-fichls, of gurdens,
of dry crops — Other taxes — Voyage up the Beypoor viver — The Conolly
teak plantations — Wundoor — Backwood cultivation — Sholacnl — Sispara
ghaut— Black-woud — Seenery -— Sispara — View of the Nellemboor valley
— Avalanche — Arrival ut Ootacamuud.

HE who would desire to receive the most pleasant impression
of India, on a first arrival, must follow in the wake of Vasco
de Gama, and land on the coast of Malabar, the garden of
the peninsula. Here Nature is ¢lad in her brichtest and most
inviting robes, the scenery is magnificent, the ficlds and
gardens speak of plenty, and the dwellings of the people are
substantial and comfortable.

As we steamed into the anchorage at Calicut, on board the
little yacht ¢ Pleiad,” no appearance of any town was visible,
and no building except o tall white lighthouse. Thick
groves of cocoanut-trees line the shore, and are divided
from the sea by a belt of sund; while undulating green hills
rise up behind, and the background of mountains was
hidden by banks of clouds. The whole scene bore a close
resemblance to one of the Sandwich or Society Islands, down
to the canoes which came off to us the moment the anchor
was let go. They are hewn out of the trunk of the jack-tree,
with an upper bulwark fastened with coir twine; and the
canoe-men werc naked athletic-looking fellows, with enormous
hats made of a frond of the tallipot palm (Corypha wmbracu-
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lifera).  When we shoved off from the ¢ Pleiad’ n handsome
fish-hawk, with white head and breast, was perched on the fore-
topsail yard-arm, and sea-snakes were playing in the water
alongside. In-shore there were a few native eraft, called

pattamars, at anchor. Pattamars are the vessels which have-

carried on the coasting trade on the western side of Indis
from time immemorial. As in the days of Sindbad the
sailor, their planks are not nailed, but scwn together with
coir-twine, and they have high sterns and bows sheering
rapidly aft. The deepest part is at the stem, whence the
" bottom curves inwards to the stern. A pattamar has two
masts raking forward, with long picturesque lateen yards
slung with one-third part before the mast, and two-thirds
abaft. They never attempt to tack, but always ware, ﬂ“'d\
it taken aback there is no alternative but ecither to wait
until she comes round, or to capsize.

On landing at Calicut, a carriage drawn by two white

bullocks was, through the hospitality of Mr. Patrick Grant,
the Collector of Malabar, waiting for us on the san‘dy beack,
to convey us to his house ; a drive of about two mlle.s. T‘he
excellent road, of a bright red colour from the soil being
composed of laterite, passes through groves of COCO&nl.lt‘
trees, interspersed with many houses, each surrounded b}f ite
garden of mangos, nux vomica trees, jacks with pepper-vines
creeping over them, and palm-trees. The houses are

substantial and comfortable-looking, built of square blocks of
laterite joined with chunam, or lime made from calcined sea-
shells, and roofed with tiles. The laterite or iron-clay is 8
rock full of cavities and pores like coral, overlying the
granite which forms the basis of Malabar. When excluded
from the air it is 80 soft that any iron instrument can readily
cut it, and 8 dug up in square masses with a pickaxe, and,
afterwards shaped into blocks with a knife or trowel. After
#xposure it soon becomes as hard, and is as durable as bricks.
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Each house has a cocoannt safe or store-room on one side, of
open wood-work. Many people were walking along the road,
naked men with huge tallipot-palm hats, and women with
nothing on but bright-coloured petticoats, looking picturesque
in the foreground and middle distance of the palm-shaded
vistas. At intervals the cocoanut groves were broken by
fields of vivid green paddy, and tanks filled with red lotus-
flowers.

From Mr. Grant’s house, on the top of a rounded grassy
hill, there is an extensive and very beautiful view of the
undulating hills and dales of Malabar, generally covered
with forest; with the ocenn on one side, and the Wynaad
mountains on the other, Mulubaris 138 miles long, 25 miles
broad in the northern, and 70 in the southern balf, and .
contains 6262 squarc miles. 1t is divided into 17 Taloolrs‘
or districts, and las a population of 1,602,914 souls; of
whom 1,165,174 arc Hindus, 414,126 Moplahs, and 23,014
Christians.

The people of Malabar are a thriving active race, the men
well built and handsome, and the women remarkable for their
beauty. The highest caste among the Hindus is that of the
Namburi Brahmins, who elaim all the Jand below the ghauts,
and appear to have actually possessed a large portion of it
previous to the invasion of Hyder Ali of Mysore. They declare
that when Parasu Ruma, ono of the incarnations of Vishuu,
hurled his axe from the mountains, the ocean receded, leaving
the land of Kerala, as Malabar, Cochin, and T'ravancore were
called ; which he gave to the Namburi Brahmins, It is true
that the undulating flat-topped hills, which cover the pért of
Malabar near Calicut, arc like the waves of the sea, and
appear as if, the ocean in receding had forced channels, and
thus formed the intervening valleys. The Namburis are fast
dying out: they are landed proprietors, and perform spel
oftices as bestowing holy water and ashes, or performing
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poojak or worship for the other Hindus, but never enter the
public service.

The most important portion of the population is included
in the eleven classes of Nairs,! a race of pure Sudra caste.
They pretend to be born soldiers, and formed the armies
of the Zamorin and Cochin Rajahs, the lower castes not
being allowed to bear arms. The Nairs now hold most of
the land in Malabar, and are frequently very rich, Both
the Zamorin of Calicut and the Rajah of Cochin are Nairs;
and the origin of their rule is said to have been as follows,
About a thousand years ago, a Viceroy of the Sholum Rajah
ruled over Malabar, named Cheruman Permal, who made
himself independent, and divided the country among his
nobles, of whom five were of the Kshatri caste, and seven
were Nairs, After the division it was found that one of his
bravest officers, the ancestor of the present Zamorin or Tamori
Rajah, had been left out; Cheruman Permal, therefore,
gave him his sword, and all the territory in which a cock
crowing at a certain small temple could be heard. Hence
Calicut, from Colicodu, a cock-crowing? Down to the time
of Tippoo the whole of Malabar was governed by the de-
scendants of the sisters of these thirteen Nair chiefs. The
Zamorin of Calicut has some influence, though he is much
reduced in wealth and importance since the days of Vasco
de Gama,

The Nairs live under the remarkable institution called
murroo-muka-taywm. Sisters never leave their homes, but

! These 11 classes are i—1, The Ki- | cutras, or barbers. 8. The Wallate-
rim  Nairs, who ure agriculturists, | ratus, or washermen. 9. The Tunars,
¢lerks, und accountants, and do the | or failors. 10, The Andoras, or pot-
cooking on all public oceasions, g sure | makers. 11. The Tagagons, or Weav=
sign of trunscendent rank. 9. Tho | ers, who are very low in the seale,
Sudra Nairs. 3. The Charnadus. 4. | for even a potter must purify himsclf
The Villinms, wha arc palkee-bearers | if he chances to fouch a weaver.—
to Numburis and Rajahs, 5. The Wat- | Buchanan, ii. p. 408.

{acotun, or oil-makers. 6, The Atti- | % Buchanan.
vonrehis, or cultivators. 7. The Wulla- ;
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receive visits from male acquaintances, and the brothers go
out to other houses, to their lady-loves, but live with their
gisters. If a younger brother settles in a new house, he takes
his favourite sister with him, and not the woman who,
according to the custom in all other countries, should keep
house for him. The man’s mother ma?mges the house, and
after her death his cldest sister takes her place ; but no man
has any idea who his father is, and the children of his sisters
are his heirs. Moveable property is divided amongst the
children of the sisters of the deceased equally, and the land
18 managed by the cldest male of the family, but cach
individual has a right to a share in the income.

This strange custom gives the women an important posi-
tion; and as they are pretty, and take pains with their
personal appearance, their influence is very great. The
Nairs are addicted to drink, and may eat venison, fowls, and
fish ; and the families are fond of gaiety, and of visiting among
people of their own rank, when there is much talking and
singing. Most of the men, as well as the women, read and
write in their own character, and there is a Government
Gazette printed in the Malayalim language. Tgre Collector
was, anxious, also, to establish a paper in Mplayalim, contain-
ing general information, which would no doubt have an
excellent effect, but the difficulty is to find a good native
editor. '

Next in rank to the Nairs come the Z%ars or Shanars, a
stout, good-looking, hard-working race, who do not pretend to
Sudra origin. Formerly the Nairs exacted deference from
the Tiars with extreme cruelty and arrogance, treating them
more like brutes than men; and if a Tiar defiled a Nair by
touching him, he was instantly cut down. But British rule
is gradually uprooting these caste barbarisms, and the position
of the Tiars is improving. Some-of them hold appointments

“as clerks in Government offices, and they are protected
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by just and equal laws. The Tiars form the mass of the
field labourers; but the proper duty of their caste is to
extract juice from the palm-tree, and either boil it into
Jaggery (unrefined sugar), or distil it. 'Iheir women are
exceedingly pretty, with masses of long hair; but therc is a

prevalent custom fof all the brothers of a family to have but

one wife amongst them to save expense, which leads to most
disastrous consequences. Below the Tiars there are several
outcast tribes ; among them the Churmas or slatves, a misergble
and down-trodden race, possibly the remnant of the aborigingl
inhabitants. XEven now they are slow to understand that they
are not slaves, and land on which there are most Churmas
still sells at the highest price. '

The Moplaks, or Mohammedans of Malabar, are descended-
from Arab mariners and traders by native women, and hence
their name, from Mak-pilla “son of the mother.” They have
certainly been established in Malabar for a thousand years, if
not more, as it is on record that the Viceroy Cheruman Permal,
who then divided the country amongst his chiefs, was con-
verted by a Moplah, and sailed for Mecca. All the sympathies
of the Moplehs are with Arabia and the Rad Sea, and they
frequently undertake pilgrimages to Mecca. Respecting
their creed they are fanatical, and are easily roused to fury
by an insult, or an attempt on the part of the Nairs to treat
them as a lower caste. On these occasions they run mucks;
but in ordinary times they are hard-working, intelligent,
abstemious, excellent bhoatmen, and capital backwoodsmen.
Many of the Moplahs are very wealthy. Their mosques,
however, are poor edifices, not to be distinguished from
ordinary dwelling-houses, and the temples of the Hindus are

no better. There isno attempt at ornamental architecture in -

the religious buildings of Malabar.
One-fifth of the collectorate of Malabar is taken up with rice
and garden cultivation, the remaining four-fifths being covered
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with forest, or cleared for dry grains and coffee plantations.
The land revenue, taking the average of five years ending in
1858-59, is 255,000L  The assessment of the rice-lands is
essentially the same as that fixed by the Government of
Tippoo Sultan of Mysore in 1783-84.  Thongh unequal, and
in some places burdensome, it is on the whole light, and,
except in two of the Talooks,? it is lighter in the north than
in the south. Ag an example of the ineguality of the land-
tax, I may mention that the district of Pattaumby, on the
river Ponany, is very highly and unfairly asscssed, as it 1s
said, from the following cause. Before the invasion of Tippoo
all the land in Malabar was in the hauds of feudal chiefs;
there was no land-tax, and the Zamorin and other Rajahs
were supported by the produce of their own estates. The
first ruler who imposed a land-tax was the Mysore conqueror,
Any village which offended his officers was highly assessed ;
and hence the present inequalitics, which will, however, be
corrected by the new Survey and Assessment Commission. In
the case of Pattaumby the accountant quarrelled with the
landowners, and threatened to impose a heavy assessment,
and, when they attempted to murder him, he escaped to
Wynaad, and sent in his report to Tippoo.

All land in Malabar is private property, and the landlord
gets 20 to 40 per cent. of the net: rent, the remainder being
the Government demand. From the gross produce of the
rice-fields 20 per cent. is deducted for reaping and other
small charges called puddum, the remainder being available
gross rent. From the gross rent one-third is deducted as
the expense of cultivation, called »itoo vally ; one third as the
cultivator’s share, or koshoo labon, whether he be a jemakar or
proprietor, & kanomkar or mortgagee, or a pattamBar or
renter; and the remaining third is the pattom, net produce,

4 Pemulporum and Palghaut.
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or rent. Of this last third the Government share is 65 per
cent., leaving 35 per cent. as the share of the proprietor.
The Government share is thus a little less than a quarter of
the gross produce.

The assessment is not calculated on the extent of land,
but on the amonnt of seed required to sow a given space,
according to the quality of the soil, which is divided into
three classes, namely pasma (clay), rasee pasmia (sand and
clay), and rasee (sand). On an average the soil does not
yield more than tenfold, and most of it bears only one crop.
Some lands are sown in April or May, and the Crops cut
in August or September. These are chiefly in the coggt
Talooks. Others are sown in September and October, and
the crops cut in January and February. The seeds are raised
on small picces of land, and the plants, when young, removed
by hand, and planted in the paddy-fields.

The garden assessment, as it is called, on cocoanut-trees,
the great wealth of Malabar, betel-palms, and jacks, was fixed
in 1820,

The cocoanut-trees are divided according to their situations
and soils into five classes—the first and second classes being
attivepoo, or sea-coast ; and the third, fourth, and fifth, kara-
vepoo, or inland cocoanut-trees. Each tree pays, on an
average, eighteen pies,* those which are unproductive from
age or youth being excluded. The betel-nut palms pay, on
an average, six pies, and the jack-trees twenty-eight pies;
but the tax on gardens is not more than forty per cent. of the

landlord’s rent. A cocoanut-tree is estimated to bear at

least sixteen to forty nuts in the year, according to its site;
and the owner of a plantation derives profit from the leaves
as weH as from the husks and shells of the nut. The leaves,
used for covering houses, sell at two and a half to five Rs. the

! They ruge from 12 16 60 reas, or 6 pics to 2 annas 5 pies per tree.
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thousand, each tree yielding ten to fifteen annually ; and the
husks, for coir ropes, fetch six annas the thousand.

The betel-nut palm (Areca catechn), which is also taxed
has a long slender smooth stem, and graceful curving fronds.
I have seen palm-trees in the South Sea islands, many kinds
in the forests of South America, and in India; but, of the
whole tribe, the betel-nut palm is certainly the most clegant
and beautiful. Dr. Hooker likens it “to an arrow shot from
heaven, raising its graccful head and feathery erown in luxu-
riance and beauty above the verdant slopes”™ A tree will
pTOdllC(‘ 300 nuts in the year, and continues to bear for
twenty-ﬁvc years. The nut is very hard, the size of a cherry,
and is chewed by all the natives of India with the leaves of
the betel-pepper (Chavica betel) spread with chunam. Tt is eut
into long narrow picees, and rolled up in the leaves of tho

* betel-pepper or pawn. It makes the mouth and teeth red,

and gives the chewer a disgusting appearance. The consump-
tion must be enormous, for it is chewed by 50,000,000 of
men, and, next to tobacco, is the most extensively used
narcotic ; but it has none of the excollent properties of the
coca-leaf of the Peruvians.

The jack (Artocarpus integrifolius), the only other tree
which is taxed in Malabar, grows to a considerable size, and
the wood is much used for furniture of all kinds. The fruit,
a favourite article of food, is of enormous dimensions, and
grows out of the trunk. In Travancore they put the whole
fruit in the ground, and, when the young shoots grow up, the
stems are tied together with straw, and by degrees they form
one stem, bearing fruit in six or seven yecars.® Besides the
taxed trees, the gardens round Calicut generally contain
mangos and nux vomica,

In addition to the rice or wet cultivation, and the above-

; 5
5 The value of the exported nuts, | in 1859, was 157,9951. .
kernels, oil, :md coir of ﬂln)o cocoanuts & Drury's Useful Plaats of Tndic.
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mentioned trees, the upland or dry cultivation of rice and

sesame or gingelee oil-seed is assessed on an annual inspec-
tion: forty per cent. of the gross produce of the former
being deducted, on account of the peculiar labour and pro-
bable loss, and twenty per cent. of the remainder being the
Government share. The sesame cultivation has no deduction
from the gross produce; and ginger, pepper, and some other
dry crops are free of land-tax. The pepper cultivation is
chiefly carried on in northern Malabar, and ginger in the
Shernaad district, south of Calicut, by the Moplahs.”

The other taxes are abkarry, or the privilege of selling
liguors, which is either farmed by public sale, or levied from
the toddy-drawers, when it is called kutty-chatty (knife and
pot) tax; mokturfa on houses, shops, fishing-boats, oil-mills,
and looms; licences, stamps, and the salt monopoly; the
whole revenue of Malabar in 1859 having been 266,8G0Z "The
income-tax had not yet been levied at the time of our visit,
but its nature had been carefully explained to the people, it
had been stripped of everything that was offensive or inquisi-
torial, and no difficulty was anticipated in its introduction,
although it was very generally considered that it was un-
wise and impolitic, and that it would be unproductive. In
the matter of taxes there was a striking contrast between
Peru, whence we had just come, and where they are scarcely
known, and this land of manifold imposts.

On the whole, however, Malabar is a splendid possession ;
the people are very flourishing, the p(;pulation increasing,

_ 7 The best soil for ginger-cultivation
18 red earth free from gravel. At the
commencement of the. monsoon heds
of 10 or 12 feet by 3 or 4 ave formed, in
which holes are dug a foot apart, which
aro filled with manure, The’ roots
hitherto carefully huried under gheds,
are dug out, chipped into suitable
sizes for planting (1} to 2
and buried in the holes,
then covered with g thi

inches long),
The bed is
ck layer of

green leaves, which serve as manure,
while they keop the beds from too
much dampuness. Rain is requisite,
but the beds must be kept from mun-
dation, and drains are therefore cut
between them. The roots or rhizomes,
when old, are scalded, scraped, and
dried, and thus form the white ginger
of commerce.—Drury’s Useful Plants
of India.
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and cultivation rapidly encroaching on the forests. There is
no gang robbery, but occasional houscbreaking, and a good
many murders, often cansed by jealonsy, the eriminals usually
making a full confession, and thus saving much trouble.

In the evening wo embarked in a canoc which had been
prepared for us near the fine timber bridge over the Calicut
river, on the road to Beypoor. The setting sun and banks
of rosy clouds were visible through the graceful fronds of the
cocoanut-trees as we drove along the shady road, with ocea-
sional glimpses of the sen. The canoe was very long, and
cut out of dne trunk, with raised bow and stern, ornamentally
carved. It was pulled by four tall wiry-looking Moplahs, with
nothing on but clouts and huge umbrella-hats, made of the
tallipot palm ;*® and a fifth stecred with a paddle. Their oars
were long bamboos, with ecircular boards fastened to one end
by neat coir scizings. Wo gtarted a little after sunset, and
passed from the Calicut river by a backwater into the Bey-
poor, where there were many shallow places, and the Moplahs

. had constantly to jump out and drag the canoe over them.

The banks of the river are wooded down to the water’s edge,
with groves of slender betel-nut palms rising aloft, and stand-
ing out against the starry sky. The foliage was covered with
brilliant fire-flies, and here and there we passed a hut, with
its owner standing on the shore, waving a burning brand.
All night the boatmen sang noisy glees, and in the morning
we reached the landing-place at Eddiwanna, forty miles from
Calicut, and near the Government teak plantations of Nel-
lamboor.

These plantations were originated by Mr. Conolly, the late
Collector of Malabar, with a view to the establishment of

8 The tallipot or fan-palm (Corypha are very strong, and arc used for hats
umbraculz’feﬂf) has a stell)n 60 (or 7(?)/?eet { and umbrellas. The petiole is seven
high, crowned with enormous fan- | fect long, and the blade six fect long
shap:cd leaves, with 40 or 50 pairs of | and thirteen feet broad.
segments. These fronds, when dried,
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nurseries for replenishing the teak forests, as nearly all‘thei
fine timber had becn felled many years ago. There 18 &
great deal in North Canara of small size, and still mOre_mg
Cochin and Travancore; but the reckless system of felling!
threatened the same results as has already overtaken the}
supply of chinchona-bark in South America. The only forests:
containing teak, in Malabar, in which Government has &
proprietary right, are 25 square miles in the Palghat ta]noks
where all the mature trees have long since gone to the
Bombay dockyard ; but in 1842 leases of forest-land were
obtained from the Zamorin for the cultivation of Yeak, 70 to}
80 squarc miles in extent, chiefly in the Ernaad talook,
near Nellamboor. This most important and now successful

meagure is due to the zeal and perseverance of Mr. Conollyy

and there is a good prospect of the stock of teak-timber inj
these forests being eventually xeplenished. The trees, how-
ever, require a growth of 60 or 80 years to reach a maturity
fitting the wood for shipbuilding; but it is then unequallefl
by any other known timber; it does not injure iron, and 18
not Liable to shrink in width.

It was some time before the method of inducing the teak:
seeds to germinate was discovered, and several experiments
were tried. In the forests it was observed that the seeds
were prepared for growth by losing the hard outer shell
through the warmth caused by fires which annually cox.lsumfi‘
the brushwood. Mr. Conolly, therefore, burnt a coating O

hay over the ground where the seeds were sown. This trial

was unsuccessful, and in 1843 it was found that 'the best
method was to steep the nuts in water for thirty-six hours,

then sow them in holes four inches apart, and half an inch

under the surface, covering the beds with straw, so as to
prevent evaporation, and gently watering them every even-
ing. By following this plan the seeds germinated, and
sprouted in from four to eight weeks. In 1844 as many 83
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50,000 young trees, raised in the adjacent nurseries, were
planted, eight feet apart, in the cleared ground near Nellam-
boor;-along the banks of the Beypoor river, which had been
" cleared of jungle. The seedlings are transplanted from the

- nursery at the age of three months, and for the first seven

or eight years they sprout up very fast, but afterwards they
-grow slowly. From 1843 to 1859 as many as 1,200,000
trees have been put down, and they are now planted at the
rate of 70,000 a year. Much care is required in systematic
_thinning and pruning, and, for the superintendence of this
. important work, an annual visit is paid to the plantations by
. Mr. MclIvor, who is now so ably conducting the chinchona
~experiment on the Neilgherry hills.
: 'We were met by Mr. McIvor at Eddiwanna, and started
‘fql.'- the village of Wundqor, six 1miles distant, in munsheels
-or hammocks, slung to bamboos with a shade over them,
nand‘ carried by six men, who kept up unearthly yells the
‘whole time, The road leads through rice-cultivation and
;g’ibve'sf of betel-nut palms, jacks, and mangos. Wundoor is
% pretty village, with an avenue of sumach-trees® leading up

ch are erected by the Government at easy stages along
al ';et!_l'e.roads in India, for the convenience of travellers, are
:meedmgly comfortable, -and render travelling in India as
Zm aﬁd commodious as it is the reverse in Peru and.other
y of South America. At Wundoor the first bungalow

‘while travelling in India.. The building contained several
cls8n. rooms, with cane-bottom sofas, arm-chairs, and tables ;
and outside there was a pleasant verandah, with a glorious

.of the Koondah mountains, which it was necessary to

P_’»’ The sumach-troe_(Csalpinia_co- | The pods are much used for tanning

riaria i) was introduced into Indin from | purposes.
mn)oa. by Dr. Wallich, in 1842.

2 A

the post-house or travellers bungalow. These post-houses,

sﬁ,ha.d seen put an end to all idea of having to rough it
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ascend on our road to the Neilgherries. A clump of tree®
* consisting of jacks, mangos, aud peepuls, formed & hugei ;
arch, through which there was an enchanting landscape O
smiling hill and dale, with the dense forest beyond, crowl
by the broken outline of the distant mountains. _

We set out from Wundoor at daybreak, and passed a ho
just outside the village, where, a few days before, a tiger ‘
carried off a child before the eyes of its parents. Next daY

the brute had the temerity to come again and try to force opt® - -

the door, when a man shot it from the window. For som®
hours we rode through a country where the jungle alternaﬁd v
with cultivation in open glades, which in their natural state

are covered with Pandanus, but the people here, as in other .

parts of Malabar, are fast encroaching on the forest, and
converting these glades into paddy-fields. As we a,pproached
the foot of the mountains cultivation at last entirely cea:
and the road led through a demse forest of enormo®
bamboos, teak-trees with their large coarse leaves, black-
wood, and other fine timber. At noon we reached the p‘{st’
house of Sholacul, at the foot of the Sispara ghaut, W}.’wh
leads up to the summit of the Koondahs, a western contin®”
ation of the Neilgherries. ¢
The building at Sholacul was surrounded by a very Sto‘ll
pallisade, to protect it from the wild elephants, who strong y
object to all encroachments on their domain ; and even tﬂ:ke
the trouble of pulling up the wooden milestones by the gide
of the roads. We foimd all the roads which we travelled
over in Malabar excellent, and the ascent of ‘the Sispar®
. ghaut, though only a zigzag bridle-path, is in very & "
order. After leaving Sholacul the road first passes throug
a region of gigantic reeds, and then through a belt of black-
wood, palms, and tree-ferns, with an undergrowth of Curcumad,
forns, and a brilliant purple flower (Zorenia Asiatica). The
black or rose-wood tree (Dalbergia latifolia) grows to &

. -
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height of about fifty feet, with handsome spreading branches,
and pinnate leaves. The timber is very valuable ; it is exten-
sively used in Bombay for making beautiful carved furniture,
and planks are sometimes obtained four feet broad, after the
sap-wood has been removed. In consequence of the in-
creasing price, Dr. Cleghoru, the able and energetic Conser-
vator of Forests in the Madras Presidency, has caused a
number of seeddings to Le planted at Nellamboor; and
plantations have also been formed in N. Canara and Mysore,
v The ocecasional openings in the forests, at turns in the
road, afforded us views of the mountains below us covered
with the richest *vegetation, and of the rice-fields of
Malabar stretching away to the faintly indicated blending
of sea and haze on the horizon; which almost equalled
in beauty the finest parts of the eastern Andes. From
about 1000 to 5000 feet above the sea the jungle is
covered with innumeralle leeches, which eagerly fasten
on their -prey, whether men, horses, or dogs, and make a
journey through this region, in the wet season, exceedingly
disagreeable. Within this lecch-zone there is a consider-
able clearing called "Walla-ghaut, Dlanted with coffee, which
is in a ruinous and abandoned state, chiefly owing to the
difficulty of inducing labourers to venture among the leeches,
As we continued the ascent, the scenery in®eased in mag-
nificence, the views became more extensive, and there were

‘mountain-tops crowned with glorious forest trees far below

us. At 6000 feet mosses appear, then lilies, brambles, and
wild strawberries, and occasionally we crossed noisy little
streams overshadowed by the trees. We reached the Sispara
bungalow, on the summit of the ghaut, 6742 Yeet above the
level of the sea, late in the afternoon. :

The Sispara ghaut takes the traveller from the tropical
plains to the temperate climate of the hills, where the face of

- nature is entirely changed. Here the hills are covered with

2 A2
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grass, and the ravines only are filled with trees, forming
thickets called sholas. In the rear of the bungalow there
is an almost unrivalled view of the Malabar plains, from 511'9
edge of a precipice. The Koondah hills sweep round until
they join the Wynaads, half encircling the Nellamboor valley,
which was thousands oi feet below us, and is covered with
forest, intersected in all directions by open glades of a rich light
green. The Koondahs rise up from Malakgr like perpendi-
cular walls, so steep that even a cat could not scale them in
any part, for a distance of forty miles; and the grandeur

of the view from this point, with these sublime cliffs, and the

vast expanse of forest-covered plain below, is very striking.
At daylight next morning we left the Sispara bungalow,
and rode for several miles through a valley interspersed with
sholag of rhododendron-trees. Eighteen miles from Sispara
is the Avalanche bungalow, 6720 feet above the sea, whence
there is a good carriage-road to Ootacamund, the chief

European station on the Neilgherry hills. At Avalanche the '

Koondah range is considered to cease, and the Neilgherry
hills to commence, but the nature of the country is the same.
Between Avalanche and Jotacamund, a Wistance of 15 miles,
the country consists of grassy undulating rounded hills,
divided from each other by wooded sholas. Herds of fine
buffaloes were Brazing by the roadside, and here and there wo

saw patches of millet (Setaria Italica) near the huts of the

natives of these hills: As we rode round the artificial lake,

and, passing several pretty little houses surrounded by

shrubberies, stopped at the door of Dawson’s hotel at Oota-
camund, it was difficult to persuade ourselves that we weré
not again in England. The garden in front of the house
was stocked with mignonette, walflowers, and fuchsias, but the
immense bushes of heliotrope covered with flowers, ten feet
high and at least twenty,in circumference, could not have
attained such dimensions in an English elimate. Ootaca-
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mund is nearly in the centre of the table-land of the
Neilgherries, at the foot of the western face of the peak of
Dodabetta, and, except to the N.W., the station is completely
surrounded by grass-covered hills.  Houses are scattered
about under the shelter of the hills, with gardens and
Plantations of Fucalyptus and Acacia heterophylla, trees intro-
duced from Australia, around them ; and the broad excellent
roads are ‘bordered by Cassia glauca bushes with a bright
orange flower, honeysuckles, fox-gloves, geraniums, roses,
and masses of the tall Lobelia excelsa. A graceful white iris
is also common,

This charming spot, now that the roads are planted
with tall trees, and the hedges filled with all the fa-
miliar flowers introduced from old England, while curling
smoke ascends through the foliage, andgsuggests the idea
of chimneys and warin firegides, is as unlike India, and as
like an English watering-place, as can be imagined. The
tower of the church, seen from many points of view, increases
the resemblance, which is certainly not lessened by the rosy
cheeks and healthy looks of the children, and the fresh
invigorating mountain air. But when a few miles from the
station, and out of sight of all English associations, there
was much that reminded me of the pajonales in the chinchona
region of Caravaya at a first glance: and I felt sanguine
that all the pajonal chinchona-trecs would thrive in most of
the sholas on the Neilgherry hills, while suitable sites for
those " species which require a warmer climate would be
found in the forest slopes which overlook the plains. A
closer inspection confirmed me in this opinion.
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CHAPTER XXIL

NEILGHERRY HILLS.

Extent — Formation = Soil — _ Climate — Flora — Hill tribes — Todn.rs —An-
tiquities — Badagas — Koters — Kurumbers — [rulas — English stutlons —
Kotergherry — Ootacamund — Coonoor — Jakatalla — Government gardens
at Ootacamund and Kalhutty — Mr. McIvor — Coffee cultivation — Rules
for sale of waste lands — Forest CONBCTVUICY.

THE Neilgherry ' hills, between latitude 11° 10’ and 11° 32"
N., and longitude 76° 59' and 77° 31' E., form the most

‘elevated mountaig mass in India, south of the Himalayas;

the highest peak, that of Dodabetta, being 8610 feet above

the level of the sea. They are isolated on three sides, and

rise up abruptly from the plains of Coimbatore on the south,
and from the table-lands of Wynaad and Mysore on the
north and east, to a height of 6000 feet above the former, and
2000 to 3000 above the latter ; from which they are divided
by the broad ravine of the river Mojaar. On the west they
are united with the Koondah range, which is a continuation
of the western ghauts. The area of the Neilgherries contains
268,494 acres, of which 24,000 arc under cultivation.

The formation consists of syenitic granite, with veins
of basaltic rock, hornblende, and quartz, while, in" some
parts, half-decomposed laterite underlies the soil. 'The pla-
‘teau is not a flat table-land, but a succession of undulating
hills and intervening grassy valleys, with ravines thickly
wooded, numerous streams, and occasional rocky ridges
running up into fine mountain-peaks. The streams all go

! Nal blue, and giri, » mountain; from the blue Justitius which cover many
of the lnll-slopes .
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to swell the great river Canvery, by its tributaries the Moyaar
and Bowany; the Moyaar descending from the hills by «
fine waterfall at Neddiwuttum, on the northern slope ; and
the Bowany floying down between the Koondahs and Neil-
gherries to the south. The soil of the platean is very rich,
being formed by the decomposition of basaltic and horn-
blende rocks, mixed with the clayey products of the granite,
and much decomposed vegetable matter.  The latter consists
of the grass killed down to the roots by the frost, washed
in by the succeceding raing, and mixed with the subsoil,

increasing its richness and depth season after scason. The

richest land is on the lower slopes, where there are accu-
mulations of soil washed from the hills above:? and there
are extensive deposits of peat in the valleys, which afford
supplies of fuel. The chief defeet in the soil is the absenca
of lime. .

The temperature and amount of humidity vary according
to the locality. At Ootacamund, 7300 feet above the sea,
the means of the thermomoeter range from 42° to (8%, while
in the two dther lower and warmer stations of Coonoor and
Kotergherry, about 6000 feet above the sea, the range is
from 52° to 71°. Tig annual rainfall at Ootacamund is
sixty inches, at Cooqoor fifty-five inches, and at Kotergherry
fifty inches, During the south-west monsoon, from May to
September, the rain comes down in torrents at Sispara,
and in the western parts of the Neilgherries, but their force

. is somewhat exhausted before reaching Ootacamund, in the

centre of the plateau. At that station the rainfall, during
the, south-west monsoon, is about thirty-four inches; and the
range of Dodabetta, which rises up like a wall, immediately
to the eastward of Ootacamund, almost entirely screens the
eastern part of the hills from the rains of the south-west mon-

2 Report of Captain J. Oau'htellm;_/, qu)mmtcndsnt of the Neilgherry Survey
in 1848,
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soon, and there the rainfall is only twelve inches from May to
Sep_tem.ber. During the portion of the year from October
to April the western parts of the hills are comparatively dry

the prevalent winds are from the north-easf, and the rains -

which they bring with them from the Madras coast do not
extend farther west than the neighbourhood of Ootacamund.
Kotergherry, and the eastern parts of the hills, receive the
full benefit of the rains from the north-east monsoon, bub
they are not heavy, and the rainfall at Kotergherry, in ’tha,t
season, i8 thirty-eight inches. Ootacamund also gets some
of the rain of the north-east monsoon (thirty-six inches)
80 that,. in that central part of the plateau, there g {;,
belt which receives a moderate supply of rain throughout the
year. In January and December there are frosts in the
&ight, and the extreme radiation which goes on in the valleys
causes great cold at sunrise ; but thesd frosts are confined to
the valleys in the upper plateau, and they never visit tho
higher slopes, or the well-wooded “ sholas.”

T.he climates of the Neilgherry hills are the most delight-
ful in the world; and it may be said of this salubrious region,
with its equable seasons, what the Persian poet said of Kung,
“the warmth is not heat, and the coghness is not cold.”? On
the open plateau, in the wooded sholas, and in the thick
forests of the lower slopes, there is a great variety of beautiful
flowering trees and shrubs; and the vegetation of the hills is
both varied and luxuriant. First, in the brilliant splendour of

its flowers, must be mentioned the tree rhododendron (Rhodo- -

@drm arboreum), which is very common in all parts-of the
hills, either forming small thickets or dotted about on the
grassy slopes. It grows to a height of twenty feet, with &
gnarled stunted trunk, and masses of deep crimson flowers.
In the “sholas” are the Michelia nilagiraca, a large tree, with
yellowish-white fragrant flowers of great size ; the Symplocos

3 Ferdosi.
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pulchra, with hairy leaves and snow-white flowers ; the Jlex
Wightiana, a large umbmge(fus tree, with small white flowers
and red berries ; the pretty pink-flowered Rhodo-myrtus tonten-
t0sa, the berries of which are called “hill gooseberries;” the
Jasminum revolutum, a shrub with sweet yellow flowers; the
Sapota elingoides, s fine forest-tree, with rough cracked bark,
and an edible fruit used in curries; Crotalariw; Bignonie ;
peppers, cinnamon, a number of chinchonaceous shrubs, and
many others.

In the open grassy slopes and near the edges of the wooded
ravines are several Vaeeinia, especially the Vaceinium Lesche-
nawltii, a shrub with pretty rose-coloured flowers; the beauti-
ful Osbeckia Gardneriana, with a pi‘ofusion of large purple
flowers ; the handsome Viburnum Wightimum ; a number of
balsams (Impatiens of several species) ; the Gaultheria Lesche-
naultii in great quantities, a pretty little shrub with white
flowers and blue berries; the Berberis Mahonia, with its
glossy prickly leaves and long slender racemes of yellow
flowers ; and the bright little pink Indigofera pulchella ; while
the climbing passion-flower (#assiflora Leschenaultir) hangs
in festoons over the trees, especially in the eastern parts of the
hills. Among the more inconspicuous plants are the Gallium
requienignum ; the Rubia cordifolia ;* tho thorny Solanum
ferox, with stem and leaves covered with strong straight
prickles; the Qirardinia Leschenaultit? or Neilgherry nettle,
a most virulent stinger; the tall Lobelia excelsa; a Justitia,

- with a blue flower, which entirely covers some of the hills;

gome pretty Sonerilas; several beautiful JTpomeas and lilies ;

4 Dr, Wight says that this plant ' its vimlcqtly-stinging properties, and
might be collected in vast quantitics | then peeling the stalks. The textle
with lLttle trouble or expense, and | materinl thus obtaimed“lg (Lftgrczt fiu;l-

i X 2. cacy and strength,—Wight's Spicele-
yields an excellent red dye acy AN oy

5 i i It over | gitum Neilgherenze.
This nettle is Boduent & %cilgherr)g nettle is worth 200% o ton

hi f the Neilgherries. I orth 2000, ¢
f11‘11‘13(5 i)ga}:f{r ;?:15‘1?: ﬁnlg strml]zg fibre, | in England, und its cultivation is likely
which the natives obtain by first boil- | to be o remunerative specalution,

ing the whole plant, to deprive it of



362 HILL TRIBES— Cuar, XXI1I

Celsias ; and the Hypericum Hookerianum, growing plentifully
in the meadows, with large orange flowers; besides ferns
lycopods, and numberless small wild flowers in the grass an
underwood. . .

Enjoying a.delightful climate, well supplied with water, !
and with its gentle ungtulations of hill and dale in some’
places clothed with rich pasture, in others presenting woods
of fine timber and beautiful flowering shrubs, the Neilgherry
hills are eminently fitted for the abode of a thriving and
civilized people. Yet for many centuries it would appear
that their sole inhabitants were a strange race of cowherds, a
peo.ple differing in all respects from their neighbours in the!
plains, and indeed from all the other natives of Hindostan.

These are the Podars, 2 race numbering less than a thou-
sand souls, who now claim to be the original “Lords of the'
hills.” In times so remote that no rgeord of them remains
there are still indications that the Indian peninsula was'
peopled by races of Scythic origin: and, when the Aryan
w.ax.'riors came forth with their Vedic hymns and grand old
civilization from the fastnesse® of Sind, they swept irresistibl)&!
over Hipdostan, and formed as it were an upper stratum oﬂ
the population. The Scythic element either mixed with, or
became subservient to the Aryan in the plaivs, as the Sudra -
caste, while in the hill and forest fastnesses a few tribes
remained isolated and indepgpdent. Such, possibly, may
have been the origin of the Todars on the Neilgherries.
The Brahmins, characteristically dovetailing every tradition
and every race into one or other of their historical myths,
declare that the Todars came from the north in the army of
$ama, when he marched against the wicked Ravana; and
that, deserting their chief, they fled to these hills. They
themselves have no tradition of their origin, but believe that
they were created on the hills.

They are certainly a very remarkable and integesting
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people, tall, well-proportioned, and athletic, and utterly
unlike all other natives of India. They have Jewish features,
with aquiline noses, hazel eyes, thick lips, bushy black beards,
and immensely thick clusters of glossy hair cut so as to, stand
in dense masses round the sides of the head, a very necessary
protection from the sun, as they never wear any other head-
covering. The old men are very handsome, with long white
beards and upright gait, looking like the patriarchs of the
Old Testament, with their strongly marked Jewish features:

- but the expressions of the younger men are less agreeable to

look upon. The women are very careful of their hair, which
hangs down in long glossy ringlets; and Toth sexes wear
nothing but a long picce of coarse cotton cloth, with two
broad red stripes round the cdges,‘ worn by the men like a
Roman toga, which sets off their well-shaped limbs to advan-
tage, and exposes one leg entirely, up to the hip; and by the
women so as to form a short petticoat and mantle. They
never wash either their persons or their clothes from the day
of their birth to the day of their death. They live in small
encampments called munds, which are scattered over the
pills, and cousist of five or six huts, and a larger one used as
a dairy. The families are in the habit of migrating from one
mund to another, at certain seasons of the year; so that we
often came upon a mund apparently abandoned. A Todar’s
hut is exactly like the tilt of a waggon, very neatly roofed, -
with the ends boarded 1in, and a single low entrance. They
are generally swrrounded by a stone wall, and the dairy, a
larger and more important building, is always a little apart.
The only occupation of this singular people is to tend their
large herds of fine buffaloes ; they live on milk, and on the
grain which they collect as a due or goodoo from the other
hill tribes, and pass the greater part of their time in idleness;
lolling about and gossiping in their munds, or strolling over
the hills. We passed through one of these munds, about a
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quarter of a mile from our hotel, almost daily, but I never
remember having seen a Todar engaged in any occupation
whatever. A

Thg women become the wives of all the brothers into
whose families they marry, the children being apportioned to
husbands according to “seniority. This pernicious custom is
also common among the Coorg, and.the Tiars of Malabar.'
The Todars, formerly, only allowed one female child to live
in each family, the rest being strangled; but the autho-|
rities have lately interfered to put a stop to this custom,
When a Todar bride is given away, she is brought to the
dwelling of her Tusbands, who each put their feet upon her
head ; she is then sent to fetch water for cooking, and the
ceremony is considered £ be complete.

The German missionaries, who have had a good deal of |
intercourse with these people, say that they worship the !
“sacred buffalo bell,” as a representation of Hiridea, or the '
chief God, before which they pour libations of milk; and
when there is a dispute about wives or buffaloes it is decided
by the priest, who becomes possessed by the Bell God, rushes
frantically about, and pronounces in favour of the richest.)
Formerly there were seven holy munds, each inhabited by a
recluse called palaw! (milkwan), attended upon by a kavilaul:
(herdsman) ; but three of these are now deserted, and thei‘
fourth is rarely frequented. The rest have a herd of holy:
buffaloes attached to them for the use of the sanctified occu-
pants; and no women may approach them. The only reli-,
gious festival of any kind celebrated by the Todars, and that
scarcely deserves the name, takes place on the occasion of a
funeral, when there is much dancing and music. The body
is burnt, and buffaloes are slaughtered to go with the spirit,
and supply it with milk. This is called the green funeral.
A year afterwards there is another ceremony called the dry
- funeral, when forty or fifty buffaloes were hunted down, and
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beaten to death with clabs; but the Government has recently
prohibited the immolation of more than two beasts for a rich,
and one for a poor Todar. The burial-places are like gigautic
extinguishers, twelve feet high, and thatched with grass. The
bodies are burnt, and the ushes collected and put into
chatties, which are deposited in the extinguisher. The
Todars have no other ceremonics, care for nothing bat their
buffaloes, and leave prayers to the palaul in his lonely retreat,
or to the palikarpal or dairyman of cach mund, who covers
his nose with his thumb when he enters the sacred dairy, and
says “ May all be well ! ¢

The Todar language. is a very rude dialect of the old

-Canarese, and similar to that of the Badagas, another hill

tribe. It is very poor in words colveying abstract ideas, as
they have few notions beyond their buffaloes; their verbs
have 'generally but one tense, and they express the future
and past by means of adverbs of time.’

There are many ancient cairns and fumuli on the peaks of
the Neilgherries, and it has been objected that they cannot be
assigned to the ancestors of the Todars, because agricultural
implements have been found in them, and these people never
cultivate the ground. But it must be remembered that the
Todars now extort goodoo or tribute of grain from the other
hill tribes, and that it is their only food. It must be inferred,
therefore, that, before they discovered this casy mode of pro-
curing: food, and previous to the arrival of these weaker agri-
cultural tribes on the hills, the Todars must have been their
own cultivators. The hill people attribute all ancient ruins,
of the origin of which they know nothing, to the Pandus, -
the famous heroes of Iindu tradition; and all that can be

K Tribes inhabiting the Neilgherry . by the Todars of the Nilagiri Mountains,

Hills, from the rough Notes of a German | by the Rev. F. Motz, of the German
Mzsamfmry (Maﬂms, st ) | Evangelical Mission. (Madras, 1857.)

7 Vocabulary of the Dialect apoken |
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said of these Neilgherry cairns is_that they are probably the
work of an unknown extinct race, who practised Druidical
rites.’

We visited several of these remains of an ancient people.
On the summit of the peak of Kalhutty, on the left hand of
the road leading down the Seegoor ghaut to the Mysore
plains, whence there is a grand view of mountain scenery,
forest-clad slopes, and a wide expanse of country stretching
away to the horizon, we foand several old cairns, They were
of great size, built of jmmense stones, and hollow in the
centre. On another peak, called Ibex Hill, one side of which

is a scarped cliff many hundreds of feet in height, over-
hanging the Seegoor ghaut, we also found two huge cairns,.

forming a circle about eight feet in diameter. There are
many others in different parts of the hills, generally on the
highest peaks, and iron spear-heads, bells, sepulchral urns
with figures of coiled snakes, tigers, elephants, dogs, a'nd
birds on them, sickles and gold rings have been found buried
under the piles of stones. .
The Todars, as hasbeen said, are the « lords of ‘?he hills,
and not only all the other hill tribes pay them tribute, but
the English Government also pays rent to'them for ?he land
on which the stations are situated® But the agricultural
tribe of Burghers or Badagas, who came to the hills several
centuries after the Todars, and are subject to them, are by
far the most numerous, numbering 15,000 souls, and occu-
pying 300 villages. They are divided into eighteen classes
or castes, the members of one of which, called the Wodearu
- Badagas, wear the Brahminical string, are proud and lazy,
and inbabit five villages apart from the rest. The villages

8 iquities of the Neilgherry Hills, | work of the XKurumbers, another willl
b oﬁrﬁg H. Congreve, 1847.  Algo, | hill tribe. . .
dwell's Comparative Dravidian | 9 Todars pay two taxes to Government
Grammar, The Gennan missionaries | in return, on female buffaloes and on
- helieve that these cairmna wers the | grazing land, both small in amount.
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of the Badagas are seattered all over the platean of the hills,
and their land occupies two-thirds of its area. They ave
much darker, and not nearly such fine men as the Todars,
wear cotton-cloth turbans and clothing mueh like other
natives of India, and are very superstitious and timid ; but
they are industrious, though not so much so as the labourers
who come up from the plains, and kind and affectionate to
their women and children. The Badagas, though they possess
herds of buffaloes, are chiefly employed in cultivation. Their
crops cousist of raggee (Eleusine corocana), the most prolific
of cultivated grasses,"” which is made into dark brown cakes
and porrid@e; samee or Ttalian millet, barley, an amaranth
called keeray, some pulses, mustard, onions, and potatoes.
We often passed through the Badaga villages. The houses
are built in a single row, with one thatched roof extending
over so as to form a verandah, supported on poles. In front
there is a hard mud floor, where the piles of grain are heaped
up; and there is .generally a Swami-house or temyle, with a
verandah in front supported by numerous poles, the walls
and poles being painted in red and white stripes, the Hindu
holy colour. Round the villages therg are cultivated patches
of raggee and samee, which they were reaping in Decomber.
In the centre of the fields there is a small threshing-floor,
where we often saw the Badagas sifting the grain from the
chaff by shaking it through sieves, and letting the wind blow
the chaff away. A Todar was generally squatting near, like
an old vqlture, waiting for his gosdoo. The Badagas belong
to the Siva sect, their principal deity being Rungaswamy,
whose temple is on the summit of the easternmost peak of
the Neilgherries ; but they also worship 338 other idols or
Swamis, such as trees, streams, stone pillars, and even old
knives.

0 Raggee, however, is the least nou- | poorer classes in Mysore and on the
rishing of all the cereals, although it | Neilgherries. In good scasonsit yields
forms the chief part of the diet of the | 120-fold, but it is very poor fare.
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Another hill tribe is that of the Koters, who occupy seven

large villages called Kotergherry (cowkiller’s hill).. They
are of very low caste, and work as carpenters, smiths, rope-
makers, and potters, besides cultivating the ground. The
Koters also dress and prepare buffalo-hides, and they are

a squalid dirty race, liviag on the carrion they pick up on

the road-sides. They number about five hundred souls, and
are the artizans of the hills, repairing the ploughs, hoes, and
bill-hooks for the Badagas. ,

The Kurumbers, another tribe, live on the slopes of the
bills, in the most feverish places. They are a short miserable-
looking race, and those called Mooloo or jungleQ(uruml.)el‘S
are regular wild men of the woods, in no respect I:afsed
above the beasts of the forest. The others act as musiclans
and sorcerers to the Todars and Badagas. .

Lastly, the Irulas live low down the -slopes of the hills,
perform the office of priests in the Badagas’ f;emple on t}ne
Rungaswamy pesk, and occasionally act plays from the life
of Krishna at Badaga festivals.

These five tribes of Todars, Badagas, Koters, Kurumbers,

and, Irulas, appear for, centuries to have had' the exclusm;
enjoyment of the Neilgherry hills; though Tippoo Sultan o

. Mysore erected a fort at Kalhutty, half-way up the Seegoor
ghaut, and another on the Hoolicul-droog, overhanging ?he
Coonoor ghaut, which leads up from the Coimbatore ;Zlams.
He is said to have used these strongholds for the detentmfx of
prisoners, and to enable his officers to extart tribute from the
hill tribes. The Neilgherry hills were first discovered by two

English civilians who made their way. ap to the plateau in

cliaging some Moplah smugglers® -

Tn 1820 Mr. John Sullivan, then Col]eqﬂor of .Coimbatore,

1 In 1807 Buchanan mentiotied the | ers of honey and Wax in the hills south -

Badagas of the Neilgherries, asgather- of Wynaad.~ii p. 246 ond p. 278.
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built the first house in Qotacamund, on the site of a Todar
mund of the same name.? Tt is now used as the building for
the Lawrence Asylum. The first sanatarium on the hills,
however, was at Dimhutty, on the eastern side, and at the
adjoining station of Kotergherry, but the former is now
abandoned. The delightful climate soon attracted crowds of
visitors from the burning plains ; many houses gradually rose
up on the grassy slopes round the lake which was formed at
Ootacamund by bunding up one end of the valley, and the
place rapidly became an important hill-station. A small .
native town f.md bazaar sprang up on the banks of the lake, a
handsome church was erected, a club-house, and, most con-
spicuous of all, an immense Parsce shop kept by Framjee
Nusserwanjee of Bombay. The roads are excellent, and planted
with tall graceful Acacia and gum-trees from Australia, and
many of the houses are surrounded by beautiful gardens and
shrubberies. The most charming, perhaps, is that of the late
Bishop Dealtry, called Bishops-down, whence there is a
glorious view of the station on one side, and of the distant
Koondah hills, overtopped by the sharp peak of Makoorty, on
the other. Advantage has here been taken of a wooded soly to
make pleasant shady walks, and cut vistas through the trees,
The warmer station of Coonoor is about nine miles from
Ootacamund, at the head of the ghaut which leads down
to the plains of Coimbatore. Here the scenery is far more
beautiful than at the central station, as the wooded sides
of the ghaut run up nto a fine peak called the Hoolicul- .
droog, and the view extends far away over the plains. The
houses are perched on the rounded tops of a range of hills,
and there is a church with a fine tower, which is a great -
addition to the view of Coonoor from the surrounding emi-
nences. A mile from Coonoor, in the direction of Ootacamund,

2 Literally * one stone village.” .
2B
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is the military station of Jakatala, the finest barracks I ever -

saw in any part of the world. It is well sheltered by high
hills from the cold north winds to which Ootacamund is
exposed, as well as from the south-west monsoon, and is in
every respect admirably adapted as a sanatarium for soldiers
and their families. It has been maintained that the children
of Europeans cannot be reared even on the hills of India,
though upoh what grounds this extraordinary assertion is

based I have not yet learnt. The strongest arguments against
" this idea are the fresh rosy cheeks and rude health of the
boys and girls in the Lawrence asylum, and of the boys and
young men at Mr. Pope’s® and Mr. Nash’s schools in Qotaca-
mund, who present a striking contrast to the children on the
plains. The bracing climate of the upper plateau of these
hills appears to me to be perfectly well adapted for. European
colonists: it has all the advantages with none of the. disad-
vantages of England, and there are no influences which can

be detrimental to English constitutions. At the time of our -

visit a battalion of the 60th Rifles, and a number' of con-
‘valescent soldiers from other regiments, were stationed at
Jakatalla. The quarters for the men are “built .round 8
large Eluadrangle, with an upper story, and airy corridors for
exercise in wet weather. Beyond are the married quarters
for ninety couples, each with two comfortable rooms and &
little garden; and there are also a hospital, library, school-

rooms, substantially-built skittle-alley with brick arches, fives- -

court, and swimming-bath. The officers are quartered in
bungalows on the surrounding hill-slopes, or at Coonoor. It
would be well if the whole of the European troops in the
Madras Presidency were permanently quartered on the Neil-
gberry and other hills as soon as the railroads are completed.

Many of the married men might be permitted to cultivate

.  The great Tamil scholar.
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and settle on land of their own, with their families, subject to
the condition of being liable to be called on to serve if re-
quired, and a sort of military colony might thus be “formed.
There is excellent pasture for flocks of sheep, wheat may
be grown in auy quantity, and there is not the slightest
danger to Europeans in undertaking field labour.

The English scttler on the Neilgherries will find English
fruits, flowers, vegetables, and grasses, the introduction of which
is mainly due to the exertions of Mr. William G. MeIvor, the
Superintendent of the (fovernment gardens at Ootacamund,
and now also Superintendent of Chinchona plantations in
Southern India. This gentleman has been in charge of the
gardens at Ootacamund since 1848, and unites zeal, intel-
ligence, and skill to the talent and experience of an excellent
practical gardener. Under his auspices the steep slopes of
one of the spurs, which run off from the peak of Dodabetta,
and overlook the cantoument of Ootacamund, have been
converted into a tastefully laid-out garden, in a succession of
terraces. Hampered at first by the interference of a useless
com.mittee, and with no assistance beyond that of an East
Indian foreman' and labourers from the Mysore plains, he
has succeeded in changing the wild mountain-sides into g
very beautiful public garden. Every point of view is taken
advantage of with admirable taste, and numerous trees and
flowering shrubs have been introduced from England, Aus-
tralia, and other countries, while the native flora of the hills
is fully represented. There are ¥nelish roses and gera-
niums, ponds bordered by white arums, shady walks over-
arched by trellis-work, tasteful vases filled with showy
flowers, thickets of rhododendrons, hedges of heliotrope and
fuchsia, fine clumps of tall spreading trees, and, from the upper
terraces, between the leafy branches, there are glorious views
of the Ootacamund valley, and of the finely broken range of
the distant Koondah hills.

2r2
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Mr. Mclvor also has a small branch-garden at Kalhutty,
about half-way down the Seegoor ghaut, leading to the
Mysore plains, for raising fruits which require a warmer
climate. This garden is self-supporting. A magnificent
waterfall descends into a rocky basin close beside it, and the
garden contains oranges of many kinds, shaddocks, lemons,
limes, citrons, nutmegs, loquats, and plantains. On this spot
the delicious chirimoyas, the seeds of which we brought from
Peru, will hereafter ripen, and enable the people of India to
taste the “ masterpiece of nature.”

European enterprise on the Neilgherries has hitherto been
chiefly directed towards the cultivation of coffee, and there
are several fine estates near Coonoor. On the 15th of
November we set out from Ootacamund to visit them, and
rode down the valley of Kaitee, where the house stands which
once belonged to Lord Elphinstone, certainly not.in a well-
selected spot. It was originally chosen for a Government
farm, which was given up, and the house was then occupied

for a short time by the Governor of Pondicherry. Lord !

Elphinstone, when Governor of Madras, took a fancy to the
place, erected a very substantial house, furnished it hand-
somely, and frequently resided there. In 1845 the property
was bought by Mr. Casamajor of the Civil Service, who
established a school there for Badaga children, on the prin-
ciple of paying them for coming, at the ratg of 1 anna a day.

On his death he left it to the Basle Evangelical Missionaries,

by whom it is now occupied. They have schools, and labour
amongst the Badagas, but as yet with scarcely any success.
The stream which drains the Kaitee valley forms a very

beautiful waterfall down the face of a cliff into the Karteri

valley, where there is a small coffee estate worked by a

.-

Frenchman; and, after crossing a renge of hills, in parts .

thickly wooded, and in parts covered with a shrubby Justitia
with a blue flower, we reached the coffee plantation of:
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Hoolicul,* owned by Mr. Stainbank. The highest part of his
estate is 5700 feet above the sea,® and here he has twenty-
five acres planted in rather poor soil.  Below his house there
are about forty-five more acres planted, down the steep slopes
of the hill, some of the bushes in very good bearing.. They
are thick, as he is against pruning the branches, saying that
when covered by leafy branches the fruit ripens by degrees,
and consequently requires less labour in picking. The estate
has passed through several hands, and the oldest trees
were planted seventeen years ago. Mr. Stainbank expects
eventually to get fifty tons of coffee off this estate, in the
year. An acre will occasionally yield twenty-five hundred-
weight.

Tho view from the house is very fine. The plantation
slopes away by a very steep descent, and in the distance are
the Lambton’s I’eak range of mountains, and the wide plains
of Coimbatore.

Leaving Hoolicul, we again descended into the ravine of
Karterd, where the river passes close under the steep face of
the hills on which the station of Coonoor stands, and on the
slopes of the oppisite mountains there are several coffee
cstates. Mr. Dawson, a son of the landlord of the hotel at
Ootacamund, has 100 acres planted ; but the most extensive
estate, on the steep slopes overlooking the ghaut leading
down into the Coimbatore plains, belongs to Mr. Stanes. He
has 200 acres planted with 250,000 trees, up the precipitous
gides of the mountain, facing ecast, and protected from the
excessive rains of the S.W. monsoon. The elevation above

‘the sea is upwards of 4800 feet. On the summits of the

mountains above this estate Mr. Stanes has induced the

* Hooli, o tiger in the Badage lan- | a Committec of the House of Commons,
guage; and cul, a rock or stone in | gave 2500 to 4000 feet as the most
Tamil and Canarese. Pili is & tiger in | favourable elevation for the growth of
Tamil. coftee.

® Mr. Fowler, in his evidence before .
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Todars to form two cattle crawls, whence manure is washed
down to his plantation. The trees are planted in rows, 6 to

8 feet apart, and regularly topped and pruned, so as to .

admit the sun to ripen the fruit on every branch. They are
from 4 to 6 feet high, and planted in holes 20 inches deep
by 18; the young plan¢s being brought from a nursery,
where seedlingé are raised. The trees are generally in full
bearing in the third year. After the berries are picked, and
brought in baskets to the godown or warehouse, the pulp or
fleshy part has to be removed. The berri.es are placed-in
heaps in a loft, above the pulper, looking bright an‘d red h.ke
ripe cherries. They are then sent down & shoot, into which
a stream of water is conducted, and are thus washed into the
pulper. On Mr. Stanes’s estate this machine is worked by a
water-wheel, but generally it is turned by hand and a fly-
wheel. The pulper is a roller covered with a sheet of cop.pel‘,
made rough like a nutmeg-grater. The berries fall on it as
it goes round, but there is only room for the seed to pass, so
that the pulp is squeezed off, and carried away by a stream
thrown off by the water-wheel, while the naked coffee c'1r0pS
on the other side. The seeds are still covered with glutinous
matter, to remove which they are well washed in a cistern,
the inferior ones floating, while the good ones gink. The
coffee-geeds are then laid out on the darbecus, square plat-
forms of brick plastered with chunam, with sides a foot high;
where they dry in the sun for about three days, and are
afterwards stored in the godowns.

It is estimated that an acre of jungle on the Neilgherries
may be cleared for 200 Rs, including all expenses. The
coffee-seedlings, from the nursery, may be planted out in
seven months, and they will yield a first crop in three years.

*Coffee-seeds are 5 Rs. a bushel, and that quantity will rear -
10,000 plants, covering 10 acres. Oue acre ought to yield

one ton, when well cultivated, selling at Calicut, uncleaned,
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for 4 annas the pound. In three years the estate ought to
pay 10 per cent. on the capital expended, if well conducted ;
the next year the gross profit should increase to 60 per cent.,

. and afterwards to 100 per cent. A good dwelling-house will

cost 4000 Rs.; the pulping-house, machinery, and godowns,
4000 Rs. more. Carpenters get 20 Bs. a month, bricklayers
15 Rs., with 2 annas a day batta for coming out of the town,
and common labourers 41 Rs. '

The Neilgherry planters have great advantages in the way
of means of conveyance from their estates to Calicut’and Bey-
poor, their ports of shipment. The coffec is carried down the
Coonoor ghaut on pack-bullocks to Matepoliem, and thence

. in carts elong a good road, by Palghatchery, to the sea-coast.

Generally the coffce from the Neilgherry estates is bought
by Mr. Perry and Mr. Andrews at Calicut, in rather a dirty
state. They havé garbling-machines for clearing away all
remaining dry pulp, and removing the outer coat from the
seeds ; and they make their profit by shipping the coffee and
selling it in a clean state fit for European use. Neilgherry
coffee has an excellent name in the London market,
Europeans, on the Neilgherries, hold land by a puttum or
grant from Government, leasing it in perpetuity, so long as
the assessment is paid, which is fixed at 1 R. per acre of
coffee-land, levied after the third year. By the resolution
of the Madras Government, dated August 5th, 1859, the terms
on which waste lands can be purchased were regulated.
These orders apply to all the regions in Southern India
which are suited for coffee or chinchona cultivation. 1t was
resolved. to sell outright the fee-simple of all land used for
building, and of waste land in the hills, without reservation
of quit-rent, and with an absolute and indefeasible title,
sold to the highest bidder at an upset price, at twenty times
the athount of yearly quit-rent or land-tax. A title-deed
will be given under the seal of the Government, declaring
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the absolute title of the holder, free from all demangs on
account of land-revenue, with full powers to dispose of the
land at pleasure, but not exempting it from payments for’
municipal purposes. Other parties, however, claiming &
previous right in the land, will be free to sue the holder in
the Civil Courts, up t¢ a certain time, so that it will be
-Zecessary to make careful investigations on this point before
purchasing. When the land-tax is not redeemed, Govern-
ment will issue permanent title-deeds, reserving a quit-rent,
and the holder will be free to redeem the tax, on the same
terms, at any future time.

With regard to labour on the Neilgherries, there used to’
be abundant supplies of coolies from Mysore and Coimbatore,
but they have recently fallen off, owing to competition on
the railway works, Mr. Stanes was paying his labourers’
43 Rs. a month, and women 3% Rs. He told me that he was;
particular always to pay every labourer himself, and to be .
very kind to them, by which means he never found any’
difficulty in procuring labour. Some of the planters get the.
services of Badagas, and even of some Kurumbers in the
picking-time, but the hill tribes are not generally willing to
work on the coffee plantations. There are fifteen coffee
estates on the Neilgherry hills.

But the oldest coffee-district in Southern India is Wynaad
a forest-covered platean about 3000 feet above the sea, which .

adjoins the Neilgherries on the north. In this district there

are upwards of thirty coffee-plantations, some of them, such
as that of Messrs. Campbell and Quchterlony, near the ascent
to the Neilgherry hills, being very extensive’! There is a
great rainfall in Wynaad during the 8.W. monsoon, and the

crops are very abundant ; but at the same time the coffee is

¢ There are 11,386 acres of land by natives : of these 7224 are liable to
under coffee cultivation in W assessment, that is, the ooffee-trees
. 7358 owned by Europeans, and 4028 | are in bearing.
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not so good as that grown in drier situations, such as the
Neilgherries near Coonoor, though the yield is greater.
Most of the available land is already taken up. The labour
is derived from Mysore, whence the coolies come, often from
distances of sixty or seventy miles, returning to their families
when their wages are paid. In 1860 the tax on coffee-estates
in Wynaad was fixed at 2 Rs. an acre on land actually
planted, to be imposed in the third year, at which time the
trees are in bearing.?

The export trade in coffee, from all the hill-districts of
Southern India, was, in 1859-60, as follows :—

Quantity. Value,
From the ports of Malatar .. .. 7,35,19,26lbs. 7,35,177 R
» sy Canara .. .. 5,13,36,35 8,66,644
’ »  Tlinnevelly.. .. 23,36,93 - 23,387
» port of Madras .. .. 8,15,89,74 2,49,846

20,87,82,28  18,75,054

In connexion with the clearing of forests for coffee-cultiva-
tion, it is imperative that due attention should be paid to the
reservation of valuable timber, and the conservancy of the
pelts of wood near the sources and along the upper courses of
streams, 8o as to ensure the usual supplies of water, and to
retain & due amount of moisture in the atmosphere. For the
superintendence of these important measures, together with
other duties, Dr. Cleghorn has been placed at the head of a
Forest Conservancy Department in the Madras Presidency.
He strongly urges that the high wooded mountain-tops over-
hanging the low country should not be allowed to be cleared
for coffee-cultivation, lest the supplies of water should be
mjured.! «“The courses of rivulets,” he says, “should be
overshadowed with trees, and the hills should therefore

7 Besides a jemmi fee on Govern- 8 Cleghorn’s Forests ond Gardens of
ment land, of cight annas an acre. Southern India, p. 16.
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be left clothed for a distance of half their height from the
top, leaving half the slopes and all the valleys for cultiva-
tion. Immense tracts of virgin forest in the valleys of the
Koondah hills .are eminently suited for coffee-cultivation.
The clearing should only be allowed from 2500 to 4500 feet,
this being the extreme range within which coffee planted on
a large scale is found to thrive.”

There are still thousands of acres of uncleared forests, at
suitable elévations,'we]l adapted for the growth of coffee, in
the cultivation of which the English capitalist would mgke
large and rapid profits; yet it is not many years since the

first coffee-plants were introduced into these hills, Coffee

now forms an important item in the exports from the Madras
Presidency., There is every reason to hope that the bark
from quinine-yielding chinchona-trees may also become one
of the valuable products of the hills; and in the following
chapter I propose to give an account of the selection of the
sites for the first experimental plantations,
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CHAPTER XXIIL

SELECTION OF SITES FOR CHINCHONA-PLANTATIONS ON
THE NEILGHERRY HILLS.

.The Dodabetta site — The Neddiwnttum site.

IN selecting sites for chinchona plantations in the Neilgherry
hills we had to compare the climate and other conditions of
growth which prevail in the chinchona forests and open
pajomales in the Andes with any similar localities which
might be found in Southern India. For the first cxperi-
mental sites, it was of course important that the resemblance,
as regards elevation, temperature, and humidity, should be
as close as possible; but there was cvery reason to hope
that, under cultivation, these plants, like most others, would
adapt themselves to conditions of soil and climate extending
over a far more extensive sarea.

It was necessary to fix.upon two sites in the first instance,
one at the highest point at which chinchona-plants were likely
to flourish, for the species from Loxa and others growing at
great elevations, and as an experimental Plantation; and
another in a lower and warmer position for the plants of
C. succirubra, C. Perwviana, C. micrantha, and the tree
(. Calisaya. The highest point at which these plan‘ts will
"flourish, and the greatest exposure they will bear without
injury, are the most favourable conditions for the formation
of quinine ; while, if the sholas in the upper plateau of the
Neilgherry hills should prove to be adapted for their growth,
their cultivation might be indefinitely extended in a climate
suitable for English settlers.

Previous to my arrival on the hills Mr. Mclvor had se-
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lected a site for the highest plantation in a wooded ravine or
8hola at the back of the hills which rise above the Govern-
ment gardens ; and, after a careful examination, I came to the
conclusion that it was well suited for the growth of the hardier
species, and for the ‘experimental culture of all the kinds
which have been introduced into India. It has been named
the “Dodabetta ” site, from the peak, the highest point of
the Neilgherries, and 8640 feet above the sea,, which rises
up immediately behind it. e

With regard to the species for which I considered the
Dodabetta site to be suitable, it will be well in this place to
recapitulate the circumstances under which they grow on
théir native mountains.

The shrub variety of C. Calisaya (lat. 13° to 15° S.)-

flourishes in open pajonales, quite exposed, at elevations from

5000 to 7000 feet above the sea, and in April and May I -

found the mean temperature to be 603°, minimum 55°, and
range 17°. The C. nitida (lat. 10° S.) grows at similar eleva-
tions, but we have no exact information respecting the tem-
perature and humidity. The varieties of C. Condaminea (lat.
4°8.) flourish at heights from 6000 to 8000 feet above the sca,
where the mean range is from 45° to'60° in a moist climate,
and in exposed but always dry situations ; and one kind, the
C. ¢rispa, the seeds of which have been received in India and
Ceylon, grows in a deposit of peat, 8000 feet above the sea,
in a temperature falling as low as 27°! The C. lancifolia
(lat. 5° N.) is found at 7000 feet above the sea and upwards,
where the annual range is from fréezing-poiht to 75°% in an
exceedingly moist climate. The rainy season lasts for nine
months, when the constant rain is only interrupted in the day
by interchanging sun-rays and fog-clouds. In the dry season
cold clear nights follow days in which a warm sun penetrates

T

1 feveral species of Chinchons flou- 10,000 £ C
rish at altitndes from 8000 to over theoeegiggtoafbgzgug‘z ge:;t:_nd within
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through the fog, which almost constantly lies on the damp®
foliage of the forest.? Mr. Cross mentions that he saw trees
of C. succirubra on his way to Loxa, growing at elevations of
from 8000 to 9000 feet above the sea.

The site, in the Dodabetta ravine, slopes down from 7700
to 7600 feet above the sea, yet, from local causes, it is several
degrees warmer than the station i4 “Ootacamund; and the
temperature agrees with that of the species of chinchona-
plants described above, The annual temperature of the peak
of Dodabetta, of Ootacamund, and of the warmer station of
Kotergherry, are given on the following page.

The Dodabetta site, being four or five degrees warmer than
Ootacamund, throughout the year, has a temperature, on
the whole, somewhat warmer than the lofty regions where
the species of chinchona grow, for the cultivation of which
this position was selected. The elevation above the -
sea exactly corresponds, and the amount of humidity is
about the same. The ravine is full of fine trees, with a
variety of exposures, the general aspect being; north-west ; a
clear little stream flows through it; and, in most parts, the
goil consists of & rich loam four or five feet deep. Outside
the wooded ravine there are tree Rhododendrons, Berberis,
Gaultherias, lilies, Lycopodia, and brake-ferns, scattered
about on the grassy slopes; and the character of the scenery and
vegetation very closely resembles that of the pajonal country
between the valleys of Sandia and Tambopata in Caravaya,
where the shrub Calisaya flourishes. The site is protected by
rising grounds from the cold northerly winds, and the colder
breezes blowing over it from ridge to ridge prevent the
warm air in the ravine from rising, so that the temperature
became warmer as we ascended through the wood, and in the
highest part there were orchids and pepper-vines hanging on
the trees,

? Karsten.
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: é‘:é I T T O The analogy between the flora of the Dodabetta ravine and
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&) A - though there are many skolas which will be found equally
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private enterprise.
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" The most extensive operations must, however, necessarily
be carried on at much lower elevations, where the €. suc-
cirubra, the species fichest in febrifugal alkaloids, will

flourish best, and where vast unoccupied forests afford space
for plantations on a large scale. A northern aspect is the one
best adapted for the vi~ ~ous growth of trees on the Neil-
gherry hills, and we, tL * efore, proceeded to examine the
forest-covered slopes overlooking the table-lands of Wynadd
and Mysore, for a site for the lower chinchona plantation.
We started from Ootacamund early one November morning,
and rode across the central plateau of the hills, consisting of
rounded grassy undulations, intersected by wooded skolas. In
some of the hollows the streams had formed large swamps,
where there were extensive deposits of peat. The traveller's
bungalow of Pycarrah, the first on the road towards Wynaad,
is ten miles from Qotacamund, on the banks of a river of
the ‘same name. - Several huge boulders of syenite obstruct
the stream and cause it to foam noisily round them, and
the wet stones were covered with Pidostemads, herbaceous
branched floating plants, with the habit of liverworts, We
saw several otters playing in the water, and peering at 1s
from behind the rocks. Six miles beyond Pycarrah is the

bungalow of Neddiwuttum, on the edge of the rapid descent .'

into*Wynead, and the road descends from the upland slopes
through a jungle where the ferns first appear, and maiden-

hair, ceterach, and other ferns grow by the roadside. Some
garden marigolds from England hed been planted near the

Neddlwutt,um ‘pungalow, and they had spread themselves
in masees over the adjacent slopes.

The tract of forest land which we came to examine is cloge
s to the bungalow, and from the grassy hill gbove it there is -

‘s glorious view of Wynaad, and of the plains of Mysore,
stretching away to the horizon. Here the mountains sink
alizuptly down to the Wynaad - table-land, and the Moyaar
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river thunders down in a long waterfall, divides Wynaad from
Mysore, and, flowing through a deep gorge to join the Bow.any
in Coimbatore, eventually swells the waters of the great river
Cauvery. The land available for immediate occupation com-
prises about 400 acres of uncleared forest on the mountain
slopes, at an elevation from a little over 6000 to a little under
5000 feet above the level of the sea, and with a mean tem-
petature ebout 8° warmer than that of Ootacamund.

I selected this site for a plantation of C. succirubra, C
Calisaya, (. micrantha, and the very delicate C. Peruviana,
because, with a good supply of water, and a deep rich soil on
a base of decomposing laterite and syenite, it had a suitable
elevation above the sen, temperature, and amount of humidity.
The information we possess on these points, with regard to
the above species, is by no means complete ; but it is suffi-
ciently exact to enable us to form a correct opinion. Mr.
Spruce gives the following details respecting the climate of
the region of C. suceirubra, in latitude 1° 40' S. The zone
of the “red bark ” is from 2450 to 5000 feet above the sea.

’ ] Range in
Mean Min. | Mean Max.! Mean of Lowest Highest, 24 ..'fﬂm
for for J Minima & Temperature. Temperatare, | Entire range
1860. 7 mouths, | 7 months, | Maxima, | e e
- © ° ) O
Monrs. 501 i 72} 66§ 57 305 23
: o
- °
y y 67, 60] ‘ 198
Jupe ..} 61 74 } {on thc?tth {on the 20th. } -5
1 8()1 2]
Juy ..| 60 2 66% {0’1 the 11th. } {on the 27th } 12
593 13
Aug. ..p 64 743 68 {on the 1"th } 011 the ZBth } 3
10
Sept. .| 624 72 674 {on the 16th, } {on the 19th } !
y 8
Oct. .. 62 70 66 {on the 21st. } {on the 24t.h
. &4
Nov. .. 621 71 664 {on the 29th. } {on the 30ﬂ1

Dec. ’f’ 62 714 66§ ?

2 ¢
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From the 1st of June to the 31st of December is the dry

season In the “red-bark” region, when tho days are usually '

sunny in the early morning, and mists generally begin to form
as. the sun declines; while after the autumnal equinox there
are heavy rains and thunder-storms. In the wet scason the
early part of the day is foggy, and there is heavy continuous
rain during the afternoons and nights. In the region of C. Cali-
saya, from 13° to 16° 8. lat., and from 4000 to 6000 feet above
the sca, the dry season lasts from April to the end of August.
April and August are showery months. May is also showery,
but clear in the forenoons, and the mean temperature during A
the first half is 69°, mean maximum 713° and mean minimum
623°.  June and July are hot dry months, with little rain, 8
bright hot sun in the day, but cold clear nights. In September
the rains begin, increase in October, and pour down incessantly
from the beginning of November to the middle of Muf‘ch,
with very hot, damp days and nights. We have no detailed
information respecting the region of (. micrantha and C.
Peruviana, species which flourish in 10° S. lat., from 4000 to

5500 feet above the sea. From May to November the sun
shines powerfully, yet heavy rains fell from day to day -

June and July 1860, and it was not until Augus? that the
- days were clear and bright. At Casapi, in this region, .where
a tegister was kept, it rained during half the days m the

year? From November to May is the rainy season, a.ndi
sometimes the rain pours down for six or seven days without -

intermission.*

The Neddiwuttum site, bein‘g about 8° or 10° warmer than )

Ootacamund, has a temperature exactly similar to that of the

forests where the above species of chinchons flourish, 1ts -

elevation above the sea is also the same ag that of the chin-

chona forests. It is true that Mr. Spruce gives the extreme -
— T prueeg

P‘:rsf';»y.';lﬁ.'fwm” From Lima to * Dr. A Smith's Peru as Tt In 5.

p- 57
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upper limit of the “red-bark ” region at 5000 feet; but Mr.
Cross saw that species growing at an elevation of 8000 feet ;
and the great importance of cultivating this species at the
highest possible elevation is demoustrated by Mr. Spruce’s
observation that the lark of trees growing low down and
near the plains is by no means so thick as that of trees
which flourish in a loftier and more temperate climate The
Neddiwuttum site is within the limit of the region which
receives both monsoons. Though protected to some extent
from the south-west, it receives a full share of the rains during
the summer, and is also supplicd with moisture by the north-
east monsoon, coming across Mysore between October and
December. During the remaining months it is visited by
mists and heavy dews in the nights until the south-west
monsoon again commences in May. It will probably be
found that these species of chinchonwe will bear a much drier
climate than we at present suppose ; and I have no misgivings
that the amount of humidity at Neddiwuttum will not be amply
gufficient for their successful cultivation. The only person
who has visited this site since its selection, who is capable,
through personal knowledge of the South American chinchona
forests, of forming an opinion, is Mr. Cross. It is exceedingly
gatisfactory to find that he not only approves of it for the
cultivation of plants of the “red-bark” species, but that,
from the superior depth and richness of the soil, he considers
that they are likely to thrive even better than in their native
forests near Limon, on the eastern slopes of Chimborazo.

In the Neddiwuttum forest, among other plants, I found the
Hymenodictyon excelsum,® wild yams, coffee-plants, cinnamon,
pepper-vines, Andromedas, Osbeckias, wild ginger, a Balanophra
with a scarlet flower, and abundance of orchids and ferns.
On the edge of the forest there was a little hut, merely a

& Mr. Spruce’s Report, p. 27. of Chinchonee by Dr. Wullich, whe
6 Called Cinchona excelsa by Dr.| gave the plant its present name.
Roxburgh, but excluded from the list 0 o
C =z
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few branches covered with prass, and leaning against the
trunk of a tree, with some empty honeycombs lying about.
It was the habitation of a family of Mooloo Kurumbers, &
wild race who live in the forests, and run away in great terror
when any one approaches them. The establishment of the
plantation will soon make them alter their haunts from the
neighbourhood of Neddiwuttum. .

The magnificent view from this point embraces a great
part of Wynaad. Far below there was a small coffec-estate,
its bright green contrasting With the more sombre hues of
the surrounding forest; and more to the left, though out of
sight, is the extensive plantation which, together with g tract
of forest on the slopes of the Neilgherries, is owned by
Messrs. Ouchterlony and Campbell.

After passing the night at Pycarrah, we started next

morning to examine another site further to the eastward, .

and overlooking the plateau of Mysore. We crossed several
ranges of grassy hills, with streams in the intervening val-
leys flowing through thickets of tree rhododendrons, with the

gorgeous crimson flowers just beginning to bloom, Osbeckias,

and a Lasianthus with a beautiful glossy leaf. The hills were
dotted with a St. John's-wort with a bright orange flower
(Hypericum Hookerianum). We soon reached the edge of
the plateau, overlooking the low country, and looked down
on the wide plains of Mysore, with some Neilgherry peaks in
advance of us, and a valley between, where there was bright
green cultivation, and crimson patches of amaranth, sur-
rounding the Badaga village of Choloor. Between the place
where we stood and the Choloor valley there were some fine
patches of forest on the steep hill-slopes; but they did not
offer the same advantages as Neddiwuttum for a first experi-
mental chinchona plantation, This side of the hills is drier,
the soil poorer, and water is less abundant, though it is
nearer Ootacamund, and both labour and supplies are more
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easily procurable. Returning to Ootacamund we rode np
to a Todar-mund, where something unusual had evidently
occurred. About thirty Todars were walking in a line through
the forest glades below, and several jackals were prowling
about in the broad daylight. We afterwards heard that a
huge tiger had killed one of the Todar buffaloes that morn-
ing, and retreated into the shola on the edge of which we
had just had luncheon. They expected him to come out at
sunset for his supper,

We continued owr excursion to the summit of the Kal-
hutty peak, overlooking the Scegoor ghaut, whence several
fine tracts of forest-land slope down; but Neddiwuttum was
decidedly preferable in every respect to all the localities which
we examined on the northern side of the Neilgherries, and
to the eastward of that site. The part of the hills on the south,
towards Coonoor and Kotergherry, was out of the question on
account of the summer drought, as it is completely screened
from the south-west monsoon by the spurs from the Dodabetta
peak ; and the forests towards the Sispara ghaut, being too far
west to receive moisture from the north-east monsoon, were
not so good as Neddiwuttum, at least for a first experiment.

When the success of the chinchona culture on the 400 acres
of the Neddiwuttum plantation is fully established, the expe-
riment may then be extended to the east and west, both by
Giovernment and through private enterprise; and theso pre-
cious barks may be expected to yield remuncrative profits to
European speculators, while they will at the same time confer
an inestimable blessing on the native population.

Everything, however, depends upon the method which is
adopted for the cultivation of the chinchona-plants in the
experimental plantations; and, in a future chapter, I propose
to give a detailed account of the course of events, as regards
the chinchona-plants on the Neilgherry hills, up to the latest
date,
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CHAPTER XXIV.

JOURNEY TO THE PULNEY HILLS.

Coonoor ghaut — Coimbatore — Pulladom — Cotton cultivation — Dharapurum
— A marriage procession — Dindigul — Ryotwarry tenure — Pulnoy hills —
Kodakarnal - Extent of the Pulneys — Formation — 8oil — Climate — In-
habitants — Flora — Suitability for chinchona cultivation — Forest copger-
vancy — Anamallay hills.

Ix the end of November I set out from Ootacamund, by way
of the Coonoor ghaut and Coimbatore, with the intention of
examining the suitability of the Pulney hills in Madura for

«chinchona cultivation. The Coonoor ghaut, on the southern .

side of the Neilgherry hills, leads down into the plain of
Coimbatore. The road is good, though much too steep ever
to make a convenient means of carriage traffic, and the
scenery is exceedingly fine. The deep gorge has forest-
covered mountains on the left, and a grand range of cliffs on
the right, crowned by the bold peak of the Hoolicul Droog:
There are few districts in India without some local tradition

respecting the five Pandus,! the great mythical heroes of .

ancient Hindoo history, and the Hoolicul Droog is not without
one. It is said that the fort on the summit of the Droog was
inhabited by a rakshi or giant named Pukasooren, who levied
a tribute on the people of the plains, in the shape of a cart-
load of provisions daily. When he had eaten the provisions

' In the Mahabharata the five | Bahadeve, or harmony. The conversi-
Pandus, who contended with the 100 | tion between Arjunz and tho incar-
Kurus or vices, were—Yudisthira, the | nate deity Krishma, in the Bhagarat
{)cmmﬁcatl?n of modesty; and his| Gita, an episode in the Mahabharata,
brothers Ahr,!um\, Or courage ;: Bhima, | is perhaps the finest passage in the
or strength; Nakal, or beauty; and | whole range of Sanecrit literature.
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he swallowed the driver, and kicked the cart down again.
Blhima, the impersonation of strength, when passing through
this part of the country, voluntecred to act as driver, had a
desperate encounter with the giant, and killed him. The
dying Pukasooren cursed the whole country over which the
shadow of the mountain fell during the day, and it has ever
since been the abode of a deadly fever. It is certain that
the jungles at the roots of the hills are the most fever-
haunted districts in India, and I rode rapidly through this
belt of forests, and along a road bordered with cana-fistula
and sappan-trees? to the village of Matepoliem, on the banks
of the river Bowany, and five miles from the foot of the
ghaut. o

Matepoliem is twenty-threo miles from the town of Coim-
batore, and I rode this distance on a Neilgherry pony in
the early morning. The road is perfectly straight, with an
avenue of shady trees along the whole length, and good
bridges over the dry sandy water-courses. The soil appearced
to be poor, partly waste, and partly cultivated with cholum
(Sorglmm Vulgare®), lablab,* and sesame. Cholum, or great
millet, is much cultivated in the peninsula, and used as food
in the shape of cakes and porridge, where rice is scarce or
too expensive. It grows to a height of five or six feet, and
cattle are very fOl.ld of the straw, which contains sugar, but
it soon exhausts the soil, and two crops arc never taken off
the same land in succession.  There are two villages on the
road Dbetween Matepoliem and Coimbatore, called Kara-
nuddy and Goodadoor, in hoth of which there is a choultry
or native bungalow, and in the latter an English post-house,
At Karamuddy there is a very picturesque temple, and on

2 Cusnlpinia sappair, w handsome | in Telugu; yawanul, in Sanserit; and

yoo, with curiously-shuped pods. It | doora, in Kgypt. )
;liZ?ds“:L Viﬂ:‘lil‘bl(} 3}3’0.6 et v Dolickos Tablady, o kind of pulse

% Called jowaree, in Bengalee ; foine, | much eateti by the pour people.
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the roadside I passed several horses of earthenware, votive

offerings by the potters to their god. Under many of the
trees there are images of the elephant-headed, pot-bellied
god of wisdom, Ganesa, anointed with ghee, and adorned
with garlands of flowers.
The streets of Coimbatore consist of long rows of red-tiled,
mud-walled buildings, with no windows, and overhanging
"eaves supported by wooden pillars, under which there
are raised platforms where the people sit and talk, In
peeping in at the doors, I could never discern any grticle
of furniture in the dark obscurity of the interiors, byt they
generally looked clean and well swept. The houses of the
English officials are about a mile from the town, generally
surrounded by park-like compounds, but the trees and grass
thrive badly in the shallow sandy soil. Outside the town
there are two very large tanks, one nearly a mile long, which
irrigate some rice-fields. The view is very prefty, with these
extensive sheets of water in the foreground, the cupolas of
temples rising above the trees beyond, and Tambton’s Peak
with the blue line of the Neilgherries in the distance.

Some exertions are being made at Coimbatore, both by
Protestant and Roman Catholic missionaries, and about sixty
natives attend the little chapel of the London Mission
Society. The Bible is very properly not admitted into any
of the. Government schools, and, strange’to say, educated
natives often inquire why this is not done, and why Christians
are ashamed of their Shaster. But in schools unconnected
with the Government the study of the Bible is enforced
like any other class-book, and there are llpW&l'dS of forty
Brahmin youths in Coimbatore who habitually take it home
to learn, with their other lessons, and never make the slightest
objection. Mr. Thomas, the Collector, felt very strongly the
great ir’nportance of educating the women, and a girl-school
has b’e‘en set on foot, after much difficulty, At present the
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influence of the women, and all women have influence, is
for evil. The men, to maintain their superiority, dislike
the women to know anything, and the head official of the
cutcherry at Coimbatore, who is a Brahmin, dare not let his
friends know that his wife can read and write, though this
accomplishment makes her a more useful and agreeable
companion. The women, generally, are treated like slaves
by their husbands. They are never allowed to eat at the
same time, except on the wedding-day, and must walk behind.
their husbands on a journey, generally carrying a child on
their lips; yet I have seen the man carrying the child, and
at least taking turn about, and in other respects they always
appeared to'be on good terms with each other.

At Coimbatore I bought a dandy or country cart of the
simplest construction, with two wheels, no springs, and a hood
of matting spread over curved canes; and started, with relays
of bullocks posted at intervals of fifteen miles. This mode
of travelling is inconceivably slow, the rate being about three
miles an hour, and it was ncar sunset before I reached Pul-
ladom, & village twenty-two miles from Coimbatore. The road
is nearly straight, and planted on Loth sides with trees of
stunted growth, owing to the shallowness of the soil. It was
market-day at Pulladom, and people were sitting in rows,
before piles of cotton cloths, rice, and dry grains; while an
old Tahsildar, in spectacles and snow-white garments, was

~ holding a court under a verandah. In strolling about I came

upon the huge idol-car Lelonging to the village, on heavy
wooden trucks. The carvings on its sides were very clabo-
rate, with elephant-headed gods at the angles; but it is only
dragged out on very great occasions, and will require new
trucks before it is moved again.

All this country round Coimbatore produces much cotton,
and cloths arc manufactured in great quantitics, which supply
garments, such as they are, for the people of the plains, as
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well as for the hill tribes of the Neilgherries. The native
cotton is of two kinds, called oopum-parati and nadum parati®
The seed of the latter is sown broadcast, in the same field with
cholum and cumboo® After the grain is cut, the ground is
ploughed between the plants four times, and in the next year
the cotton yields a small crop in J uly, and a larger one in the
following J anuary. After the third year the field is manured
and cultivated with grain for two years, cotton being again
sown when the third crop of grain has been reaped. This
nadum cotton is very little cultivated in the Coimbatore dis-
trict. The chief product is the ocopum, the best indigenous

cotton, raised, in rotations of two years, with cumboo gnd
cholum.

The oopum cotton is raised on the black soil,” an adhesive
black clay, while the little Bourbon cotton that is cultivated
18 grown on red soil. It is picked very carelessly, and the bales
are 8o badly pressed that those which I passed in carts on the
road looked as if they would sink in like a feather-bed, if any
one sat upon them.

Much pains have been taken by the Government for a
series of years to improve the method of cultivating cotton
in India, and to introduce American and other species; and
very large sums of money have been spent on experiments.
Bourbon cotton was cultivated in Coimbatore as early as
1824 ; and in 1842 Government cotton-farms were established
for the growth of New Orleans and Indian plants, both in the
black and red soils, under the able superintendence of Dr,
Wight, the eminent botanist. In 1849 these experiments
were abandoned. '

5 Cotton gqoas'ygﬁum Indzicu_m) is | 7 “The black cotton soil secems to
falled paratl, in Tamil; putti, in"Te- | have arisen from the dcecomposition
U%u; and kurpas, in Sunscnt._ of basalt and trap. When dry it is
alrea'flhe former of these graing bas | dark-coloured, and glistens from the
ol o y been .mentwned. The lz'xtter presence of nearly pure grains of si-

A anioum spicatum, or spiked millet. | lica, Tt possesses extraordinary at-

is ealled bujree, in Guzeratee ; and | traction for water, and forms with it

cunghoo, in Sunserit; and is made into | & m rnaci " e
cukes and porridge. Wutzz:‘u. tenacious mud,"—Dr. Forber
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The great importance of the question of cotton supply from
India has been long felt, and never more so than at the pre-
sent time. 'To meet the requirements of the English markets
numerous and costly attempts have been made during a
course of years to introduce the American species, which
produces a much longer staple than the indigenous Indian
kind. Yet American cotton has not hitherto been raised so
as to yield a profitable return, excepting in the province of
Dharwar, in the Bombay Presidency. The success in this
instance is chiefly to be attributed to a suitable soil and cli-
mate; but also, in no small degree, to the energy of M.
Shaw, a former Collector.

Gireat attention has been paid to the nature of the soils,
while less importance than it really deserves has been
attached to climate, though climate, and mainly one element
of climate—the moisture of the atmosphere—is an essential
condition in the successful culture of American cotton. In
travelling southward from the latitude of Bombay the climate
becomes gradually moister, and at 300 miles there is a very
decided change. The American cotton-plant has a very
different constitution from the Indian; it cannot stand so
much drought, and the conditions required for its culture are
an equable and moderate supply of moisture through all the
stages of its growth. These conditions are fulfilled in the
Dharwar country, which retains a considerable quantity of
moisture in the air during the cold season, when other parts
of the Bombay Presidency are intensely dry. Wherever this
is the case, as in Sind, Guzerat, Broach, and Ahmednuggur,
the American plant will not yield a remunerative crop. The
indigenous plant is able to endure this dry season well, be-
cause it is a native, not of the peninsula, but of the arid
country of Sind and part of the Punjab, where it grows wild.

If careful hygrometrical observations were taken through-
out the year in the various cotton districts, the results might
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be compared with similar observations taken in Dharwar ; and
thus the localities may be ascertained where the American
cotton can be advantageously cultivated, so far at least as
this depends on the amount of moisture in the atmosphere.
The supply of aqueous vapour in the atmosphere, at any
period of the year, dit iinishes as we recede from the coast;

but, having once found a centre where the American plant .

can be profitably raised, in Dharwar, it is advisable to work
from that centre, especially in a south-eastern and southel:ly
direction. This spread of the growth of American cotton has
already taken place to the.eastward of Dharwar, to g con-
siderable extent. The people in the Bellary district, and in
neighbouring parts of the Nizam'’s territory, have for some
years grown cotton from American secds, and value it more
highly than their native species.

- In Coimbatore, where scorching hot dry winds parch up
the plains during part of the year, and where the rainfall
varies so much in different seasons,® sometimes being thirty
inches, and at others only seven inches, it is perhaps doubt-
ful whether it will ever answer to cultivate American cotton
on a large scale, yet excellent samples were obtained from
cotton raised on the farms, under the superintendence of Dr.
Wight. The attention of Sir William Denison, the present
Governor of Madras, has been chiefly directed to the improve-
ment of native cotton, by increasing the length of the staple,
and lessening the coarseness of the fibre. It is a well-estab-
lished fact that « the best seeds make the best breeds,”® and

8 «The district of Coimbatore lies { in the district, cause the monsoon -

op{)osite tl}e great gap in the Penin- | wind to pass over without depositing
sular chain bhetween the southern | much of its moisture; and, though the
slopes of the Nilgiri mountains, and | climate is humid, the rainfall is very
the nerthern face of those of Travan- | trifling, During the N.E. monsoon
cor. Across this depression the 8.W. | the hills of Salem intercept the mois-
monsoon has almost a free passage to | ture.”—Hooker's Flora Indica,i.p.132.

the eastward; but the great elevation | 9 Lindley's Theory and Practice of

of the mountains on both sides, and | Hopes 4
the abseuce of any congiderable hills orticulture, p. 187,
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Sir William Denison proposes to select those seeds to which
the largest fibres are attached, to be used for the next crop,
and so on in each successive season, the minimum length
being increased every year. He believes that, in this way, a
permanent addition may be made to the length, and possibly
to the fineness of the fibre of the native cotton, which might
thus ultimately be able to compete in the English markets
with its American rival. Mr. Haywood, the Secretary of the
Manchester Cotton Company, on the other hand, strongly
urges that attention should be given to the improvement of
American cotton. Well-directed efforts in both directions
will doubtless be rewarded. .

I left Pulladom in the night, and arrived at the large
village of Dharapurum in the following morning, a distance
of twenty-cight miles. Dharapurum is on the banks of a
small river, where there are rice-fields and cocoanut-trees ;
for wherever there is the means of irrigation, rice is always
cultivated. Great quantities of cows and calves swarm along
the roads, and in the open spaces of the village, where there
are some fine spreading peepul-trees (Ficus religiosa), one of
the sacred trees of the Hindus. It has a peculiarly shaped
cordate leaf, with a long narrow acumen one-third the length
of the leaf, and yellow flowers; and it is venerated from a
belief that the god Vishnu was Lorn amongst its branches.
Potters’ horses, and images of the elephant-headed Ganesa,
were placed under the trees, the objects of worship by the
villagers, who make offerings of ghee and flowers to them.
Literally «an idol under every green tree.”

After leaving Dh.arapurum the road becomes very sandy,
and passes over a bleak open country covered with low
bushes, on the frontier between the Coimbatore and Madura
collectorates. A range of mountains bounded the view to the
gouth. A slow jolting journey of thirty miles brought me to

the village of Pulkanooth in Madura. Cholum and lablad
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were cultivated in the surrounding fields, and from the top of
a ridge of rocks overhanging the village there is an extensive
view of open country covered with waving cholum, and bounded
by the broken outline of the Pulney hills. Near the village
there is the ruin of a square brick fort, with bastions at the
angles, entirely overgrown with bushes. One of the hap-
piest signs of English rule is to be found in the number of
ruined forts scattered over the country, once the lurking-
places of brutal robbers who extorted half the crops from a
wretched peasantry, whose descendants now reap the fruits of
their labour in peace.

In taking a walk near Pulkanooth I encountered a mar-
riage procession. First came a man with a drum, then two
more with a gong of skin stretched on wooden hoops, then a
man with a large game-cock under his arm, then a bullock
led by a woman, then four women covered with bracelets and
anklets, then a pony ridden by a boy about twelve, with
nothing on but a red turban and gold necklace and bracelets,
with a little girl about five in front, whom he claspgd round
the waist; then more men and women, another drum, and
lastly a small boy mounted on a large cow. They appeared

to have come from a distance, as they stopped to rest under !

a peepul-tree, by the road-side.

Another night journey took me to the town of Dindigul, 8

pretty little place at the foot of an isolated mass of primitive
rock, whose perpendicular sides are crowned by a dismantled
fort, said to have been erected in the days of Dupleix and
French ambition, and to have been occupied and long held
by Hyder Ali of Mysore. - Here the plains are chiefly covered

with cholum and cumboo; and between the town and the -

rock there is a grassy esplanade, a grove of cocoanut and
betel-palms, and a neat little temple to Ganesa. Troops of
young girls were drawing water from a tank near the espla-
nade. Their slight graceful figures, supporting chatties on
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their heads, were perfect models of beauty; but they had
black ugly faces, flabby ear-lobes, and large studs stuck in
their noses. To be admired their backs must be turned.

The Tamil people, who inhabit this part of India, are an

. exceedingly black and ugly race, and the Brahmins are the

only people who have any pretensions whatever to fair skins,
On the whole the peasantry in the country between the
Neilgherry and Pulney hills appeared to be tolerably well off,
and the country was well cultivated, considering the unpro-
pitious climate and poor soil.  As is well known, the people
in this part of India hold their land by what is called the
rydtwarry tenure, which is a settlement for the land assess-
ment with cach individual ryot or cultivator, without the
intervention of any zemindar or renter. The land is made
over to the actual cultivator, who is regarded by the Govern-
ment as the proprietor of the soil, and the arrangement for
the payment of land-tax is made directly with him, while he
receives assistance by remissions of assessment in unfavourable
seasons, and cannot be ejected so long as he pays his dues.

The land is classified as irrigated and un-irrigated, and then
according to its different degrees of fertility ; and this settle-
ment is permanent so long as the land remains in the same
condition. The Collector of cach district makes an annual tour
of inspection, called jummabundy, to ascertain the extent to
which the Government demand ought to be reduced, owing to
particular circumstances of season ; but in ordinary times the
duty of collection is intrusted to the Tahsildars or native offi-
cials, and their subordinates the Sheristadars. These officials,
who visited me in the villages through which I passed,
appeared ?ntelligent respectable men, and all the younger
ones talked English fluently.

Sir Thomas Munro, who was Governor of Madras from
1818 to 1827, established the ryotwarry system, and since hig
time the conditions on which the ryots hold their land have
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been made lighter and more advantageous. In 1837 it was
enacted that there should be no increase of land-tax on’
account of the growth of more valuable crops; in 1852 it
was ordered that no ryot should pay an additional tax on
account of improvements made by himself, causing an
increased value;* and, during Lord Harrig’s administration,
congiderable reductions were made in the land-assessment
in nearly all the Madras collectorates. These reductions,
independent of the boon conferred on the people, have been
attended by the most successful results, in an increasing
revenue, and in the extension of the area of cultivation over
lands which were formerly waste, '

Dindigul is about forty miles from the foot of the ghaut
leading up to the Pulney bhills, and relays of bullocks were
posted for me every seven miles, with a man running in
front of the cart with a blazing torch, Passing through the
village of Periacolum, round which there are many large
tanks and extensive rice cultivation, we reached the jungle at
the foot of the Pulney hills at early dawn. The path, which

is only practicable for ponies and pack-bullocks, leads up a.

ravine for half the distance, and then corkscrews up the steep
sides of the mountain. The range looks very imposing from
the plain, but not equal to the Neilgherries at the foot of
the Coonoor ghaut. After resting under a clump of trees I
commenced the ascent on foot, driving an unhappy sheep
before me, which was to be sacrificed on the summit, where,
at this time of the year, there are no residents, no market,
and no means of procuring any supplies.

The ascent is exceedingly beautiful, but the undergrowth
is thick grass, and the vegetation is not neatly so luxuriant
as at similar elevations on the Neilgherries. The trees are
chiefly Leguminosce, and at an elevation of 3000 feet chincho-

1 ¢ This is an assurance which nopri- | England, has obtained.’—FEast India
vate tenant in any country, not even in | Compuny's Memorandum, 1858, p. 17.
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naoeous plants <commence, amongst which I observed the
Hymenodictyon excelsum. At 6000 feet the steep ascent is
covered with long grass, and trees are confined to sheltered
hollows and ravines.  After reaching the platean it is
necessary to scale a second steep grassy slope before arriving
at the settlement of Kodakarnal, which is 7230 feet above

the level of the sea. IKodakarnal consists of eight houses,
built along the crests of undulating hills, and one of the
inner slopes is clothed with a wood of fine trees and tree-.
ferns, from which the Tamil people have named the settle-
ment? Round the houses there are gum-trees, Acacia

i heteropkg/lla, Cassia glauca, frujt-trees, and hcdges of roses

and geraniums as at Qotacamund.  The houses belong to the
officials of the Madura district, the American missionaries,
& Mr. Clerk of Madras, and the French priest of Pondicherry,
who come here to recruit their healths, and for short inter-
vals of holiday and relaxation.

Mr. Ames, the -Sub-Collector at Dmdlgul ‘had kindly
given me the use of a house which he shared with Mr.
Levinge, the Collector of Madura. It has a pleasant ggrden,
whence there is a glorious view of the Madura plains, with
their numerous tanks glittering in the sun; and close to
the house a torrent of deliciously cold water babbles over
huge boulders of rock, and finally leaps in long falls down
the face of the cliffs, making a noise at night like the roar
of the sea. The house was in charge of a very original
old native of low caste, with a large family, named Chena-
tumby, who is a tolerable gardener, and cultivates his'own
patch of potatoes. Chenatumby is a devoted Protestant,
feels a conscientious horror for the idolatry of the Roman
_Catholics, and intends to bring up his_eldest son as a half-

-caste, this honour being conferred on him by the simple pro-

2 Koda, a shade or umbrella ; and karnal, o junglo.
2D
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cess of attiring him in a hat and trousers. Qld Chenatumby
acted as a guide in my walks over the hills, and was very.
useful,

The Pulney? or Varragherry hills, like the Neilgherries
further north, branch out in an easterly direction from the
main line of the western ghauts. United to a portion of the
Anamallay range at their western end, they stretch out into
the Madura plains for a distance of fifty-four miles, with a
medium breadth of fifteen, and an area of 798 square miles.
On the south they rise very abruptly from the plains, present-
ing, near their summits, a perfect wall of gueiss; but on the
north and east they slope down in a succession of broken
ridges, The Pulneys are divided into two parts: a lower
series of hill and dale to the eastward, called Mailmullay or.
Kunnundaven, averaging a height of 4000 feet, and covering
231} square miles, where there are extensive tracts of forest,
some cultivation, and several villages; and a loftier region
to the westward 6000 to 7500 feet above the sea, with undu-
lating grassy hills and mountain-peaks, the highest of which,
Permgnallie, attains an elevation of 8000 fget. '

The formation is gneiss, interstratified with quartz, and
traversed by veins of felspar; and the rock is generalll}.r de-
cayed to a considerable depth on the plateau, and disinte-
grated so as to form a gritty clay. In the eastern part t_he
soil is a light, reddish loam ; but on the western and loflier
half it is very poor, being a fleavy black peat several feet
thick, with a stiff and plastic yellowish clay as a sub-soil. The
rains on the Neilgherry hills have the effect of mixing the
decaying grass with the decomposed rock, and & rich soil i
thus formed ; but on the plateau of the Pulneys this opera-
tion does not appear to take place, the one becoming a black
peat, and the other a stiff clayey subsoil. These remarks,

-

3 Litérally * Fruit-hills.”
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however, only apply to the interior valleys, for on the outer
slopes, overlooking the plains of Madura, there is plenty of
good soil, and magnificent forests clothe the mountains at the
foot of the perpendicular walls of gneiss which form the
southern ridge of the Pulneys.

The climate of the Pulneys, as regards temperature, very
closely resefbles that of the Neilgherries. At the time of
my visit, in the end of November and beginning of December,
the season was very late, though there were thick mists and
showers of rain every afternoon. This is the time of the
north-east monsoon, aud the streams swell to torrents after
every shower. During the first two months in the year it is
wvery cold, and the ground is often covered with frost on the
upper plateau. In March there are light showers of rain,
which increase during April and May, and continue, with
strong westerly winds, until October. Thus the Pulneys are
within the influence of the south-west monsoon.* In June
and July, the warmest months, the thermometer never falls
below 50° nor rises above 75°; and the westerly winds, with
occasional rain, continue during August and September.

The eastern part of the Pulneys, called Kunnund.zwgn, and
Poombary, the principal village to the westward, are inhabited
by people of the Kunnuver and Karakat Vellaler castes, num-
bering about two thousand of both sexes. The villages are
chiefly on the lower Pulneys, and one which I visited, called
Yilputty, was surrounded by terrace cultivation of mustard, .
garlic, raggee, and Zeeree or amaranth. The people also culti-
vate lablab, limes, oranges, and plantains; and I heard that
in one or two villages there were small coffee-gardens. Many,
low-country natives are also settled on the Pulneys, chiefly
men outlawed from their castes; and in the more inaccessible

4 Yet Imisscd the Berberés Mahonia, | beyond the limits of the 8.W. mon-
whieh in the Neilgherries is not found | soon.

. 2D 2
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_ forests are the Poliars, a race of timid wild men of the woods. *

Chenatumby told me that- they have no habitations of any
kind, but run through the jungle from place to place, sleep
under rocks, and live on wild honey and roots. The women
run with them, like wild goats, their children slung in rows
on their hips. The Poliars occasionally trade with the country
people, who place cotton and grain on some stdne, and the
wild creatures, as soon as the strangers are out of sight, take
them and put honey in their place, but they will allow no one
to come near them. | ’
The undulating hills and valleys of the interior plateay are
covered with an aromatic grass (Andropogon), which grows
in large coarse tufts, like the Stipa yehu in Peru; and it is
not until the young tender shoots come out that it affords
good pasture for cattle, of which there is a small herd on the
hills, belonging to American missionaries and others, The
.grassy 8lopes are dotted with tree-Rhododendrons, Gaultherias,
Osbeckias, Lobelias, the Hypericum Hookerianum, and brake
ferns. This upper plateau is admirably adapted for the
growth of English fruits and vegetables. In Mr. Levinge’s
' gardengthere were bushes of Fuchsias, Daturas, roses, and
geraniums; and behind the house grew peach, apple, plum,
and loquot-trees, strawberries, potatoes, green peas, and
artichokes.
-Where there are springs or watercourses on the higher
.range, there are generally fine wooded *sholas” facing
inwards, and very extensive tracts of forest on the outer
slopes; but the timber, especially teak and black-wood, has
been very extensively cut by the people of the hills. I
"examined a shola called Minmurdi-karnal near Pattoor, on.
~ the south side, another between that and Kodakarnal, and
two others, and observed trees -of the following genefa o
Michelia, Cinnamomum, Dodoncea, Millingtonia, Myrsine,
Monocera, Symplocos, Bignonia, Crotalaria, Passiflora, 0s-
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beckia, Jasminum, Hedyotis, Lasianthus, ~Canthium, and
Hymenodictyon. Tree-ferns abound near the streams, and
in some of the jungles there were trees of enormous size.
Early one morning I went with Chenatumby to see the
« pillar-rocks,” three miles to .the westwardeof Kodakarnal.
They consist of grand perpendicular cliffs descending from
the grassy heights, with their bases clothed with forest.
Two of them are separated by fissures from the main cliff,
and-have the appearance of gigantic columns. It was alto-
gether a most magnificent sight, with volumes of fleecy
clouds rolling up from the low country, and occasional peeps
of the far-away plains and glittering tanks through their
folds. 7

The natives have long been in the habit of recklessly fell-
ing the most valuable timber, and acres of fine shola used to
be annually destroyed to make clearings for plantain and
cardamom groves. Lor the latter, however, only the small
trees and underwood are burnt on the Pulneys, the larger trees
being left standing. But this wasteful destruction of timber
has recently beeu checked by the authorities, and in 1860
Mr. Spershneider wag appointed as overseer of the Pulney
forests, with a small staff, to prevent the reckless cutting of -
timber, and to mark, from year to year, the trees which
arrive at sufficient maturity, and are fit to be felled.

I came to the conclusion that in several of the wooded
sholas the chinchona-plant might be cultivated with advantage,
the C. Condaminca, and other species which thrive at great
elevations, on the upper plateau, and the C. suacirubra in Kun-
nundaven. Mr. Levinge, the Collector of Madura, takes an
interest in the experiment, and Mr. Spershneider would be
willing to superintend the chinchona plantations ; so that, when
the undertaking is in a sufficiently advanced stage on the
Neilgherry hills to enable Mr. McIvor to distribute plants for
cultivation in other parts of India, a number might advan-
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tageously be sent to the Pulneys. " I understand, too, that it
is in contemplation to form a Company for the cultivation of
coffee on these hills, in which ease it is to be hoped that the
extension of the growth of chinchona-plants will be advanced
by private enterprise, from motives of humanity as well as
with a view to successful commercial speculation.®
I did not visit the Anamallay hills, to the south of Coim-
‘batore and westward of the Pulneys, as no planter was as yet
“established on them, and a considerable.time must elapse
before they are prepared for the introduction of the chinchona-
plant. At the time of my visit no bold clearer of jungles had
ventured to invade the domains of the conservators of forests
on the Anamallays.
Dr. Cleghorn reports that these hills are under the influ-
ence of the south-west monsoon, though not so much so as

the Koondahs at Sispara: but I do not find that he gives any’

- detailed account of the amount of moisture in the atmosphere

during the winter. The soil is described as deep and covered

with rich pasture, streams of water are numerous, there are

table-lands 6000 to 7000 feet above the sca, and very ﬁne‘

timber in the ravines. The three hill-tribes, called Kaders,
Poliars, and Malsars, trade in cardamoms, turmeric, ginger,
honey, wax, resins, soapnuts, and millet. Dr. Cleghorn con-
siders that, from the extent of forest, the resemblance of the
flora to that of Ceylon, and the altitude, the Anamallays are
suitable for the cultivation of coffee on a large scale, and for
colonization of small communities of Englishmen.® In this

% For short accounts of the Pulney
hills, see—

1. Memoir of the Varagherry Hills,
by Capt. B. 8. Ward, Madras Journal
of Literature and Science, Oct, 1837,
“vol. vi. p. 280. }

2. OQbservations on the Puliey Moun-
taim,2l§z Dr. Wight, Madyras ourral,
v. p. 280.

8. Reporl on the Pulneys, Ly Lieut.

R. H. Beddome, Madias Journal,

1857. : .
4, Sir Charles Trevelyan's Official

Tour in the South of India, He says,

“It is an important fact that, as ro- -

gards much the largest portion of this
tract, there is no claim to the soil
which ean interfere with the estabhsgl-
ment of the most absolute freehold.

& For a very interesting account of
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case they are also adapted for the growth of chinchona-plants,
and their introductigin, which will of course Le simultaneous
with the settlement of Europeans, will be the more beneficial
because the lower slopes of the Anamallays are the haunts of
fevers, The quinine-yielding trees will confer blessings on
those whose duties or interests oblige them to frequent the
forests of the Anamallays, while their cultivation will be
a remunerative speculation to the settlers on the upper
platean.

the Anadlay hills, see Forests cul | by Dr. Cleghorn, Conservator of Forests
Gardens of South Indic, p. 289-302, | in the Mudras Presidency.
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CHAPTER XXV,
MADURA AND TRICHINOPOLY.

Arrive at Madura — Peopling of India —The Dravidian race — Brahmin
colonists in Southern India — Foundation of Madura — Pandyan dynasty —
Tamil literature — Aghastya — Naik dynasty —The Madura Pagody, —
‘The Sangattar — The Choultry — Tirumalla Naik’s palice — Ongte preju-
dices — Trichinopoly— Coleroon anicut — Rice cultivation — T4, puhnjm
palm — Caroor — Return to the Neilglierries — Shervaroy hillg — sz;t.
allum,

THE road from the foot of the Puluey hills to Madura, a
distance of upwards of forty miles, is very bad, but it passes
through avenues of shady banyan and peepul trees most of

the way, and is, therefore, not so wearisome fof the natives -

on foot, as for a European Jolting at the rate of three miles
an hour in a bullock-cart without springs,

Near Madura there are tracts of rice cultivation, plantain
groves, and topes of palm-trees; and at sunrisc I came in
sight of the gopurams or towers of the great pagoda, rising
above thick groves of palmyra palms, with a foreground of
bright green paddy-fields. The city is very intcresting from
its remarkable palaces and temples, as the capital of a once

powerful kingdom, and as the ancient centre of Tamil

civiligation: and a few words respecting the former history
of this part of India appear necessary before describing the
pagoda, and other architectural remains of the former great-
ness of Madura. ’ T ‘
Tradition relates that in the most ancient times the country
from the mouths of the Godavery to Cape Comorin was one

‘ forest. Here the great Aryan hero Rama is said to-have
Tesiddw during his exile, with his wife Sita, and here he
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commenced his wars. against the Rakshasas or fiends, who
divtded with hermits and sages the possession of the wilder-
ness. The simple truth probably is that these  fiends ” were
the originixl inhabitants of Southern India, which was called
Dravida Desa, and that Rama was the first Hindu invader.
Dravida denotes the country of the Dravidas, who are
described In Sanserit writings as men of an outcast tribe,
descended from degraded Kshatriyes.

The history of the early peopling of India, by its various
races, is involved in much obscwity; and the little light
which has been thrown upon it is chiefly derived from a
comparison of languages. The prevailing opinion is that
India was originally inhabited by a people whose remains
are to be found in the Ioles, Sontals, Bheels, and other wild
Lill “tribes; that the Dravidians, a Scythic people, came
from the north, settled in Hindustan, and drove the abo-
rigines into the hills and fastnesses; that in their turn the
Dravidians were driven across the Vindhya motmtains by
another Scythic race, and became the ancestors of the present
population of Southern India; and that finally the Aryan
race, with its Vedic civilization, brought: this pre-Aryan Secy-
thic race under subjection, and formed it into the servile
Sudra caste.

Thus the Dravidian people of Southern India were of
Scythie origin, and they spoko a language from which the
four modern ones of the Madras Presidency, Tail, Telugn,

" Canarese, and Malayalam' are derived. These are all

grouped as Dravidian languages, and their source is no

! Tamil is spoken throughout the | Nugpore; Canarese in Canara and
Carnatic, in the southern part of | Mysore ; and Malayalam in Malabar.
Travancore, and north part of Ceylon, | Tire whole Dravidian race 1}l‘unbors
by about 10,000,000 souls. Telugu, | 30,000,000 souls. The Tamil, Telugn,
the first of the Dravidian langnages | and Malayalun languages have each
in euphouious sweetness, is spoken in , u system of written characters peenling
the Ceded districts, Kurnool, purt of | to itself: the Canarese  letlers  are
the Nizam's territory, and part of[ borrawed from the T'elugu,

i
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longer a matter of doubt. It was formerly supposed that
they were Aryan, from the great number of apparently Indo-
- Germanie roots ; but it is now known, from the structure of
their grammar, that they belong to the great Turanian or
Scythic group of tongues. Mr. Caldwell considers that the
Scythian family to which they are most closely allied is the
Finnish or Ugrian ;2 and in this view Professor Max Miiller
concurs with him.> The ancient Dravidian re]igion, before.the
people were -converted to the belief taught in the Puranas,
also favours Mr. Caldwell’s view. If we may judge from the
creed which still lingers in Tinnevelly and other districts, itA
consisted in the worship of evil spirits by means of bloody
sacrifices and frantic dances, while a Supreme Being wus
acknowledged but not venerated, and there was no trace of
worship of the elements. In these respects it closely re-
sembled the Shamanism of the Scythic races of High Asia. *
It is tolerably certain that the Dravidian races had attained
to some degree of civilization before the Aryans appeared in
their country, and, with a system of castes, i‘utroduccd the
worship of Vishnu zmd Siva. One evidence of the ancient
civilization of the DYavidians is that they possessed a system
of numerals up to 1000, essentially the same in all the four
languages ; .though in counting above 1000 they make l.]Sc
of Sanserit numerals. From: the existence of these native
numerals among the Dravidian nations, Mr. Crawford draws
the inference that these people must have attained a con-
siderable measure of civilization before they adopted the!
Hinduism of the north, and hence stood in no need of foreign
numerals.*

: Cammtdawell's Comparalive Dravidian [ which the ]\l‘lmﬂn mind is capable of
Gra r. Preface,p. v. ! foruting, See a paper read before the
3 Lectures on the Science of Lan- | Ethnological Socioty in Feb. 1862,
yﬂ:lgz( ﬁmMSlx.nith says that 1 ‘On the mumerals as evidence oj“ the
1at numer: roare O Craw-

are among the most abstract. dé'&,: | Ifz: .rﬁss of civilization, by Mr., Cra
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From the time of Rama, who appears to have been assisted
in his invasion of Lanka (Ceylon) by a Dravidian chief, now
deified as the monkey God Hanuman, tlie influence of
Hinduism rapidly increased, and caste prejudices spread over
Southern India. But the annals are far too obscure, and too
deeply buried under extravagant fable, to enable us to form
any idea of the time and manner of the complete inoculation
of the Dravidian races with Brahminical legends, caste ob-
gervances, and Hindu religious idcas. It is clear, howéver,
that “to the early Brahminical colonists the Dravidians are
indebted for the higher arts of life, and the first elements of
literary culture.” .

The Brahmins came to Southern India not as conquerors,
but as peaceful settlers and instructors; and their influence
was obtained through their superior civilization and learning.
They gave the name of Sudra to all the upper and middle
classes of native Dravidians, while the servile classes were
not, as in Hindustan, called Sudras, but Pariars. Thus, while
in the mnorth a Sudra is a low-caste man, in the south le
ranks next to a Brahmin, '

It is said that, after the avatur of Rama, pilgrims came
in great numbers to visit the scenes of his triumphs, and,
settling in the country, cleared land for cultivation, and laid
the foundations of future principalitics. One of these settlers
was a man named Pandya, of the Velluler or agricultural
caste, who established himself in the south ; and his descen-

* dant Kula Sekhara, son of Sampanna Pandya, was the first

king of Madura. Some centurics elapsed, probably five,
before the foundation of the city of Madura, during which
the settlers were occupied in clearing the ground, and form-
ing thomselves into an organized state; and it bas been
conjectured that the building of the capital was commenced

5 Culdwell, p. 2.
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between 500 and 600 =.c. Previously the kings of the
Pandyfm dynasty resided at a place called Kurkhi.®
Another tradition states that a merchant lost his way in
t}Te forests, and discovered an ancient temple dedicated to
Siva and his wife Durga, which had been erccted by the
God Indra. The merchant was directed by the God to
announce to the Pandyan king, named Kula Sekhara, that it
was the will of Siva that a city should be erecte on the spot.
Kula Sekhara, therefore, cleared the forest, rebuilt the tem-
ple, and founded a city. On the completion of the work g
shower of nectareal dew fell from heaven, spreading a swect
film on the ground, and hence the name of Madura (sweet) 7
| The wife of Siva became incarnate as the danelter an.
successor of this prince, under the name of Minaishi- and
- Siva himself as Sundara, or the handsome, was ler n’lorta‘
husband. Thus the Pandyan kings, like many of the dynasii
ties of ancient Greece, placed their gods at the head of their‘
genealogical tree. The immigration of a colony of Aryan
Brahmins from Magadha into the Madura country, and the
commencement of Tamil civilization and literature, have
been placed, by Mr. Caldwell and others, in about the
seventh century s.c. ‘ ‘ :
At the Christian ra the kings .of Madura were very
powerful, and had extended their dominions over the whole
of the peninsula. They sent two embassics to Rome—the
first in the eighteenth year after the death of Julius Cmsar,
which found the Emperor Augustus at Tarragona; and the
~ second six years later, when he was at Samos.® Subsequently
the kingdom was reduced in size by the independence of

[ d . . . i \
Kookt of the Teriplus: perbaps | tus and Tiberius, with Caserea marked\
opposite Rameswaram ¢l coast, | on them, the place where they were,

In Sanscrit. ' Bf_ﬂ'gck. Buchanan’s Travels, ii. p.]BlS..

¢ In 1802 a R “One coin, a Roman aureuns, has heen

was dug up nguo: olghi{r(;man coins | found in a cairn on the Neilgherry

Coimbatore, of the K parum, in | hills.—Captain H. Congreve's Ante-
mperors Augus- | quities of the Neilgherry Hills. ,
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Malabar, the rise of Chira in.the west, of the state of Chola
in the cast, and of Ramnad in the south.” A long list of
kings is mentioned in the native annals, with numerous wars,
first against the Budhists, and afterwards with the Rajahs of
Chola and Ramnad.

The most flourishing period of Madura history- appears to
have been during the reigns df Vamsa Sckhara and his son
Vamsa Churamani, in about 200 A.p. They erected grand
temples and palaces, and the more ancient and massive parts
of edifices still in existence probably date from their reigns.
A college, called Sangattar, was founded at Madura, at this
time, for the cultivation of the Tamil language and litera-
ture.® The first stimulus was given to this movement by the
famous Rishi or sage, Aghastya, the leader of a colony of
Bralimins, whose migration to the south is mentioned in the
Ramayana. He was a chief agent in diffusing the worship of
Siva in the Deccan; and it is supposed that there was a
second man of learning of the same name in the eighth or
ninth century: Aghastya is said to have been the offspring
of two gods, Mithra and Varuna, and he received the Brah-
minical string from seven holy prophets. He became a
most wonderful and enliglitened personage, and composed
works on medicine, moral and natural philosophy, and botany,
in high Tamil verse, called Yellacanum, greatly improving
and refining his adopted language. ‘Aghastya’s memory is

9 The author of the'Periplus of the | Caroor. The state of Chola is the
Erythrean Sen mentions Necleynda | modern Tanjore. The word Pandya

(Neliceram), Paralia (Malabar), and
Comari (Cape Comerin), as_under
King Pandion (Regio Pandionis) ;
and Dr. Vincent thinks that the Pand-

‘yan Kings of Madura lost Malabar

otween the time of the author of the
Periplus and that of Ptolemy ; because
the latter does not allude to Pandion
until Cape Comorin is passed, Chira
ijs the modern Coimbatore, and the
capital of the Chira state was at

ig probably of Sanserit origin, but the
masculine termination of on is Tamil,

1« In Tamil few Brahmins have
written anything worthy of preserva-
tion : but the language has been culti-
vated and developed with immense
geal and success by native Sudras.”
— Caldwell, p. 33. Tamil literature,
now extant, dates from the cighth or
ninth century : p. 68.
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deeply venerated by the Tamil people, and his healing spirit |
is still believed to hover amongst the mountains of Courtal-

lum, in Tinnevelly ;! where he is worshi pped as Agast-isvara,
or the star Canopus.

From the ninth to the tenth centuries the Jain religion
predominated in Madura. The Jains were animated by a
national and anti-Brahminical feeling, and it is chiefly to them
that Tamil is indebted for its high eulture and independence
of Sanserit. They were expelled in the reign of Sundara
Pandya, at about the time when Marco Polo visited India.
The Mohammedans first made an inroad into the Decean in
tke reign of Alla-ud-deen of Delhi in 1203, they crossed the
Kistna in 1310, and advanced as far as Rameswara in 1374,

After reigning for many centurics the 'andyan dynasty
became tributary to the powerful Braluninical kingdom of Bi-'
Jjayanuggur in Mysore, in about 1380 A.n. A list of more than
seventy kings is given in the annals? But in the fifteenth

century an officer of the Bijayanuggur Rajah, named Nagama

Naik, was installed as feudatory King of Madura, and founded
the Naik dynasty. He procured the cession of 'I'richinopoly
from the Chola Rajah, and lis son Viswanath Naik distributed
the district of Tinnevelly amongst his adherents of the Totia
caste, the ancestors of the Poligars of Tinnevelly. His descend-
ant Tirumalla Naik, who succceded in 1623 A.D., had a long
and flourishing reign, and public edifices still furnish splendid

“proofs of his wealth and magnificcnee. He died in 1657 A.D.;

and the Naik dynasty, which came to an end in 1730 A.n.," was
followed by obscure feudatories of the Nawabs of the Carnatic,
who eventually made way for British rule.

,l Dr. Ainslie, in his Materic Me- | nals, by H. H. Wilson; from MM
dica, gives a list.of twenty work.s hy | collections of the late Colonel Mac-
Aghastya, chicfly on medical sabjects, | kenzie, -
soxzne of them tn}n]sil_ated from Sanserit. 3 Tanjore was scized by the Mah-
" 1;,‘“' i i a4 N of Madura, of | rattas in 1675. The last Naik sove-

e Pandyan and Naik dynasties, sce | reign of Madura was installed as o
a paper in the Asiatic Society's Jour- | tributary of the Nawab of the Carnatic.
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I went early one morning, with Mr. Levinge the Collector,
to visit the great pagoda of Madura, some of the oldest parts
of which date from the reigns of Pandyan kings in the ¢ighth
century. It covers twenty acres of ground, and is surrounded
by a high stone wall painted in red and white stripes, the
Hindoo holy colours. The walls form a perfeet square, and
in the centre of cach side there is a lofty gopuram or tower.
These towers are broud, solid, and very lofty masses of
Lrick, in the form of a truncated pyramid.  T'rom the base
to the summit they are one mass of seulptured figares, repre-
senting all the gods in Ilindn mythology, rising tier above
tier to the summit, and decreasing in size with the height.
Bach end of the top of the gopuram-is ornamented by a fan-
shaped structure of brick-work, representing the hood of a
cobra. We entered the pagoda by a gateway in the left
corner of the wall facing the great choultry built by Tirumalla
Naik. Iere the warden of the pagoda was waiting for us, who
had arrived just before in his palkec. He is of Sudra caste, @
man advanced in years, and of much reputed holiness; and
he received us in a state of nudity, with the exception of a
ycllOW gauze scarf, his belly, chest, and forehead being
smeared with holy ashes. A crowd of Brahmins accom-
panied us.

A long corridor leads from the entrance to the cloister,
with a roof supported Dy stone pillars, between which ele-
phants were stationed, gaudily painted and eaparisened. The
cloister is the finest part of the interior of the pagoda.  The
walls arc covered with paintings representing the marvellons
adventures of Krishna, and the pillars supporting the roof of
the galleries are roughly carved. The central space is ocen-
picd by “ the tank of the golden lotus,” with very dirty green
water, and stone steps leading down from the cloister. The
view from one corner of this tank is very striking ; with
green stagnant water as a foreground, vows of fantastically-
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carved pillars supporting the gallery on the opposite side,
with the lofty gopurams in the rear, rising as it were from the
graceful fronds of cocoanut-trees which waved over the roof
of the cloisters. Saered monkeys were mnning about inall
directions over the roofs.

The Sangattar or literary college of Madura held its sittings
in this eloister; and Siva is said to have presented it with a
diamond bench which extended itsclf readily for such persons
as were worthy to be on a level with the sages of the San-

gattar, and excluded all who tried to sit on it without pos-

sessing the ‘necessary qualifications. In other words, the

learned corporation of Madura maintained a strict and exclu-

sive monopoly. One day a man of the Dariar or lowest euste,
named Tiruvallavar, appeared as a candidate for a S(‘flt on the,
bench of Sangattar professors. 'The sages were ilrllll;‘_’(llllllt at
his presumption, but, as he was patronized by the Rajah, they
were obliged to give his book a trial. It was to find a place
on the bench, which the professors took care to occupy full]y.
But the miraculous bench extended itself to reccive the book,
which expanded and thrust all the sages off into *the t'a?n}{
of the golden lotus,” and the Sangattar was abolished. '{hxs
took place in about the ninth century, and the worl.{ of 111‘1.1-
vallavar, called kural, and consisting of 1330 aphorisms, still
exists, and is the oldest extant work in Tamil literature.
Though rejected by the Sangattar, on account of the low
caste of its author, it was received by the Rajdh and people ;
and the college was abolished, Ol'.perhnps dissolved itself from
mortification at this defeat. - .

In a corner of the cloister is the entrance to onc of the

gopurams, and we ‘went up to the top. Holding on by the
cobra’s hood whieh crowns the tower, there was an extensive
view of the town o'f Madura angd surrounding country, with
its bright’ green rice cultivation, groves o

f palmyra-palms,
ap ' '
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broad expanses of water, isolated masses of rock, and the
Puluey hills in the far distance.

We passed from the cloister, and walked round the cor-
ridors which surround the holy of holies containing the
Sokalinga, the sacred emblem of the God Siva, which no one
but a Brahmin can enter; and the temple of Minakshi, his
fish-cyed wife.  The pillars in these corridors are curiously
carved in the form of dancing-girls, uloph:mt-]wmled Giods,
Sivas, and bulls.  Here T was decorated with garlands of
flowers by the warden of the temple, and T saw that there
was a flower-garden in a small enclosure near the cloister, to
supply offerings of flowers for the ceremonial worship in the
temple.  In the Hindu religion bright-coloured or fragrant
flowors take a prominent place as offerings to the gods. The
arrows of Kama, the God of Love, were tippod“ with five
flowers ;' the asoka (Joresia pin_nata), a beautiful flower diver-
gified with orange, scarlet, and bright-yellow tints, is conse-
erated to Siva; the lotus-flower, called kamata or padmia, to
Vishmu and his wife Lakshmi; a sweet-scented Jasmine
('J(l,gmi'num undulatum) to Vishnu, and Mariama the Goddess
of Pariars; the superb erimson Tzora Bandhuea is offered at
the shrines of Vishun and Siva; and the Nawelea Cudumba,
a stately tree, yiclds the holiest flower in India?

-
1+ Namely the Mickelia Champacee, | the Decean: “the holy Tusa - ovass

< H o i 2, ORI 10 . N .
a golden-coloured flower with a strong | (Poa eynosuroides), mude into ropes

aromatic smell, nlso dedieated  to
Krishna; the mango - flower - called
amra ; the Pavonie oderale with a
sweet flower, called bulla ; the Stryehnos
potatornm ; and the Mesua ferea, a
guftiferous plant, with a flower white
outside, and yellow inside the tube,
with a smell like swect-briar.

5 While on the subject of sacred |
Hindu plants, I may also mention the
gomat juice, so often alluded to in the \
Vedas, which comes from o leatless !
asclepiad (Sarcostemma viminale) with
white flowers in terminal umbels, i
which appear during the rains, in

in the N.W. provinces: the peepul-
tree, the banyan, the neem (Melia
Azadyraclita) : the Cratavo religiosa,
specially saered to Siva: the Nerium
odorwm, saered to Vishnu and Siva :
the Casalpinia pdeherrima, sacred to
Siva @ the Guettarda speciosa, sacred
to Siva wud Vishnu @ the Origanum
marjoranun, a labiate plant sacred fo
Vishun and Siva: the Caryophyllum
mophyllum, saered to Vishnu and
Qiva: the Pandanus odoratissinus,
sacred to Vishnu and Mariama, but
offensive to Siva:  the Arfemisia
astrioka, saered to Vishnu and Sjva

0w
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In an angle of one of the corridors all the jewols of the

temple were spread out on a table for our inspection, and we
sat down before them, by the side of the old warden. It was
a truly magnificent display of wealth; and it was impossible
not to feel that there must be deep faith and conviction in a
religion which induces men to go about naked and in ashes,
and to devote tens of thousands of rupees to omament the
mystic emblems of their Gods. I particularly noticed some
sapphires of extraordinary size and brilliancy ; the cover of
‘the lingam, a cylinder of pure gold, four feet high, encrusted
with pearls and rubies; the golden sceptre of Siva, three
feet long, and one mass of rubies; the golden shoes and
gauntlets of Siva and Minakshi, inlaid with rubies, emeralqs,
and pearls ; the head-dress of Minakshi of gold Trichinopoly-
work, adorned with pearls and rubies, with enormous emeralds
hanging from it ; her playthings, consisting of golden birds
overlaid with rubies and emeralds ; and necklaces and brace-
lets covered with jewels of priceless valuc. There was also
a costly gold chain presented by Mr. Deters, a former Col-
lector, and another which had lately arrived from Agra, in
an anonymous letter addressed to the pagoda.

From this corridor I was able to peep down a dark passage
at the end of which there were some dim lights surrounding
the sacred Soka-linga, but I could not distinguish anything.
The warden told us that it was a piece of solid rock cropping
out of the ground, and cut into the shape of a cylinder, with
a rounded top, as the mysterious emblem of Siva, the God of
reproduction, Its roots are said to be in the centre of the

earth, and to have been there since the creation. The ’

Pandyan kings, when they were dying, were taken into the

‘the Ocimum sanctum or toolew,s. labiate { the Chrisanthemum Indicum, o yellow
plant with a white fower, specially | fiowor, saored fo Vichas aud Giv
%eored to Vishon and Keishio : M“Yl Vishnu and Siva.
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innermost sanctuary of Siva’s temple, to expire and be united
with their God. Yarallel with this holy of holies dedicated
to the worship of Siva, in the form of his mystic emblem,
is the temple of his wife Darvati, here better known as
Minakshi, or the fish-eyed.

We then went into the hall of the thousand pillars, which
are carved into the shape of gods or dancing-girls, and
support a flat stone roof. Here some nautch-girls came
dancing before us in silk trousers, long tunies, golden head-
dresses, and rings on their ears, noses, and toes; as we
walked down the long vistas of pillars. Their motions are
stiff and without grace, like the contortions of galvanized
l-corpses, and they are generally very ugly, with black teeth.
{I was glad when they relieved us of their disgusting pre-
gence, a8 we were shown into a chamber near the outer door,
where the horses and bulls used in the great processions are
kept. These are madé of solid silver, ornamented with

recions stones, and on festivals the God and Goddess are
mounted on them, and ecarried round the town,

This great pagoda is very richly endowed, and is one
of the most famous in Southern India. It was originally, and
for several centurics, the centre of Tamil civilization, and
it is a very characteristic specimen of Ilindu architecture.
All originality and intellectual vigour has disappeared from
amongst the Tamil people, under the blighting influence of
foreign domination, but their devotional feeling appears to
have survived ; together with respect and veneration for the
doctrines and aphorisms of their classic sages, among the
more educated. Aghastya stands at the head of the Tamil
authors, and the following confession of faith, in the Njana-
nurw is attributed to him :—

% Worghip thou the light of the Universe, who is One:

Who made the world in & moment, and placed good men in it.;
Who afterwards himself dawned upon the earth ase gurn :

2% 2
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-Who, withc.m.t‘ wife or family, as a hermit performed austeritics ;
Who, appointing loving sages to succeed him,
Departed again into Heaven :—worship Him.”

We left the pagoda by a corridor leading through one
of the gopurams into the street, immediately in front of the
great choultry erected by Tirumalla Naik. It consists of an
immense hall of granite, 300 fect long by 80, supported by
upwards of a hundred pillars of the same stone, elaborately
carved, and about thirty feet high. One of them is formed
of a single block of granite. Figures of the Madura kings
of the Naik dynasty are carved on thesc pillars, amongst
whom is Tirumalla Naik, the founder of the edifice. One
curious group of carved figures represents a tradition of the
old Pandyan times. It is related that a rich farmer, living
near Madura, had twelve sons, who passed their timo in the
chace. A wild hog once attacked them, killed some, and
chased the rest to the vicinity of a sage engaged in medita-
tion. The angry ascetic cursed -them, declaring that, in
their future life, they should be hogs themselves. They were
born again as porkers, but Minakshi took pity on them,
officiated as their nurse, and they became men with pig’s
heads, in which capacity they are sculptured on one of the'
pillars of the choultry. The pig-headed brethren were
taught the arta and seiences, and were eventually advanced
to the ministerial administration of the affairs of the Pandyan
kingdom. The choultry was originally built as a magnifi-
cent approach to the temple, and to receive the image of the
God Siva for ten days every year. It was crowded with
people, and the spaces between the pillars were occupied by.

traders selling silks and cotton-cloths, turbans, bags for betel, |
and trinkets. :

e —— _

. ® Mr, Caldwell considers that these
lives do not allude to any of the
avatars of the Hindu Deities, but

that they are borrowed, in some un-
explained way, from Christianity.
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Next to the great pagoda and the choultry, the most
interesting architectural remains of the former grandeur
of Madura are the ruins of the palace of Tirumalla Naik.
They consist of a large quadrangular court, now roofless,” but
apparently once covered over, with side aisles supported
by massive stone pillars, rendered almust double their ori-
ginal size by a thick coating of chunani, or lime made with

ounded sea-shells, which takes a very fine polish, like
marble. These columns are exceedingly handsome, and
their capitals bear evidence of Italian design® They are in
double rows, and the roof of the aisles is most elaborately
carv;ed with mythological figures, originally painted in bright
colours. Numerous green paroquets were screaming and
flying about near the roof. At the end of this splendid
court, opposite the street entrance, there is a broad flight
of steps leading up to an inner hall, where columns of the
game 1Massive character support a richly carved roof. The
whole building has an exceedingly imposing effect, and in
the sombre melancholy of its decay it gives a grand idea
of the former civilization of the Tamil people; but as the
English Judge now holds his court in a portion of the ruins,
we must not say, with the Persian poet,—

« The spider now weaves its web in the palace of Casar,
The owl stands sentinel on the watch-tower of Afrastab.”

Tirumalla Naik also constructed a great tank, about a
mile outside the town, said to be the finest in Southern India.
It is an exact square, with sides 300 yards long faced with
granite, and flights of steps down to the water, at intervals,

7 In Fergusson's Architecture, i. p. | reign of Tirumalla Naik. It was
105, the hall is represented with an | founded by Robert de Nqblllhusy a
arched roof, in a sketch from Daniell’s | nephew of Cardinal Bellarmin, and the
Views of Hindostan. missionaries wore the sacred threg,d.

8 There was a Portuguese Jesuit | declaring themselves to be Brahmins
mission, with two Christian churches, | from the West.
established at Madura during the
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In the centre there is a square island, rising in broad flights
of steps from the water, and covered with a grove of trees,
above which rises the tall tower of a pagoda.

The town of Madura, situated on the banks of the river
Vaigay, contains about 50,000 inhabitants. Tt is by far the
cleanest and best built city that I saw in India, with fine
broad streets, and hotuses with tiled roofs extending far beyond

the walls, so as to form verandahs supported by poles. Here ‘

and there a house with an upper story, belonging to some
wealthy citizen, rose above the rest; and in the bazars therc
was a strong sickly smell of spices. Madura is indebted, for
its superiority over other Indian towns, to Mr. Blackburn, a
former Collector, and the inhabitants have erected a lamp on
a tall pedestal to his memory. '

On the day of my visit to the pagoda, the streets were
densely crowded, the women were decked out in all their
finery, and those of the Brahmin caste had their faces
hideously stained with saffron. It was a festival in honour of
some cow or other, who had been turned into a rock, through
the excess of her love for Nands, the bull on which the God
Siva rides. The religious feelings of the people are displayed
in these festivals, and whether they worship and venerate
the stone or wooden image, or the attributes of God-like
virtue and wisdom which the emblems connected with the
image are intended to represent, my observations led me
to believe that, in all classes, there was a display of most
undoubted sincerity. In conmection with their religious
observances, the people of Southern India feel very strongly
on the subject of caste distinctions, The Brahmins are fair
skinned, of Aryan. descent, and comparatively strangers,
having been barely a thousand years in the country.® Next

2 'l“lhglogdra):}i:ﬁns lff course are (ﬁ’ Sﬁldms, and are not Brahmins until
mixer » through intercourse with | they are invested wiil acred
Tamil women. Children are therefore thrgad. vith “the sacre
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come the Sudras, who represent the upper classes of the
Tamil race. The Vellaler or agricultural caste comes next,
and then the Maravar and Kallar, or robber castes. Th’e
Prince of Ramnad, who is hereditary guardian of l{a.mas
bridge, belongs to the Maravars, and the Rajah of Tondiman
to the Kallars. Below the robber castes are the Shanars or
toddy-drawers, who are free and proprietors of land; then
the Pariars* and chucklers or slaves; then the Korawars or
vagrant basket-makers, and last of all the shoemakers and
low-caste washermen, .

The higher castes had recently been outraged by the
Shanars having been allowed to go in procession along the
road, on the occasion of a marriage at Arpucaté, a populous
mercantile town in the Madura district. This was done in
defiance of all ancient customs and usages connected with
caste, which are clearly defined and acknowledged by all
classes of Hindus. The high-caste people defend their feel-
ing of exclusiveness by urging that the Slmnars.and Pariars
are guilty of one or other of the five great sins, namely,
killing the sacred cow, theft, drunkenness, adultery, and
or that the Shanars draw toddy, and the Pariars cat

ing : fi .
l};;;tj They claim for immemorial custom the same authority
1 -

“that is given in England to common law, and declare that

the Shanars never had the right of'parad.ing .the stx:eets in
rocession, with music and flags. In considering this ques-
fion it should not be forgotten that the Shanars and other
low castes will no more allow a man of still lower ca,st:e to
overstep his privileges by one hair’s breadth than will a
Sudra or a Brahmin. Even the Pariars are a well-defined,
distinet, and ancient caste, jealous of the encroachments of
the castes both above and below them: they have strong

caste feclings, and treat the caste of shoemakers with con-

W From Parei, o drum, os they act as drummers at funerass.
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. ‘
tempt.! Thus, if the Shanars and Pariars insist upon their

own cast('a privileges, it is difficult to sce why-they should
be permitted to infringe upon those of the castes above

theim; f‘:lnd it would seem that a feeling of content and.
.satxsfactlon with our rule would be best promoted by ensur--
mg to all classes of the community the exclusive enjoyment

of their own peculiar usages and privileges.

Caste is one among many instances of the peculiar exagge-‘
rations in which the Hindu mind loves to indulge. The social

distinctions which prevail in other countries are represented
in India by this institution, in which those distinctions are, not
altogether illogically, carried to an extreme point. Caste may
be modified and rendered less harsh in its general outline;
but it will never cease to exist. The Protestant missionaries,
of course, declare war to the knife against it, as a system of
falsehood and deceit, and an absurdity contrary both to reason
and revelation. This may be true, as well as that Brahmins
get drunk, and eat asafoetida-cakes in which buffalo flesh
forms an ingredient, without losing their caste ; but missionary
denunciations of caste absurdity, and exposures of Drah-

minical irregularities, are not likely to make the slightest

impression on the minds of a people with whom caste dis-
tinetions are hallowed by immemorial usage, and bound up
in every act of their lives. The favourite missionary receipt
is, therefore, to deprive Brahmins of their Enam or rent-free
lands, to induce Government entirely to disavow caste, to
put an end to all caste distinctions in jails, and to raise the
Pariars and Chucklers from. their degradation? A very
summary plan no doubt, but as impracticable as it would be
impolitic and unjust.

After a most delightful visit. at Madura, I started for

! Oaldwell's Comparative Dravidi 2 Procesdings of the South Indic Mis-
Grammar, Appendix, p. 491, : sionary Cmfeo?mc'c. 1a§§:‘p. 2732?“.“ s
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I'richinopoly late one night, and found the road so execrable
in some placds, that it was necessary, to go off into the fields,
and make a long circuit. The country between Madura
and Trichinopoly is chiefly cultivated with dry grain, but
there arc occasional patches of rice. Ranges of rocky
hills intersect the plain, covered with underwood and low
trees, which the natives are allowed to use for firewood,
but, when they carry it off for sale, in cart-loads, there is
a small duty. T walked most of the distance under the shade
of the PCOP“L.“Hd banyan-trees which line the road, and
reached Trichinopoly after a journey df & day and two
nights. '

Trichinopoly is a large military station, and the European
houses, therefore, are very numerous, and occupy a consider-
able space, as they are- generally surrounded by large parks
or compounds. A bridge over a small tributary of the
Cuuvery leads to the bazar and native town; and the view
from the bridge is very pretty, with cocoanut-trees and bushes
coming down to the water’s edge, and houses embosomed in
trecs, whence flights of steps lead down into the water. Be-
yond the bridge there is a picturesque mosque of white stone,
and the bazar, & long street leading to the principal part of
the town, in the centre of which the famous rock of Trichino-
poly rises up abruptly. Brahmins and other traders were
sitting in their shops, before piles of earthenware and copper
chatties, cotton cloths, and numerous kinds of grains and
pulses in baskets. The rock is a mass of granite, 400 feet
high, crowned by a small Hindu temple ;- the ascent is cut in
steps out of the solid rock, and from the summit there is a
most extensive view, including the city, the fine bridges over
the Coleroon and Cauvery, the gopurams of the great pagoda
of Seringam on an island in the river, and a vast expanse of
rice cultivation and palm-groves, with Tanjore on the distant
horizon. The native town contains several large handsome
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houses belonging to Mohammedans, and the ruins of the
palace of the Nawabs of the Carnatic.

Through the kindness of Mr. McDonnell, the Collector, I
was enabled to pass a very interesting day at the Upper
Coleroon andcut. Passing the base of the rock of T'richinopoly,
and following the main street of the native town, the banks
of the river Cauvery are reached, where there are rows of
stone temples and houses with open corridors, whence flights
of steps lead down into the water. Near the river there is
a tank filled with red and white lotus-flowers, . A handsome
stone bridge spans the Cauvery, and another of equal length
crosses the Coleroon, about a mile further on. 'The two
rivers form an island, and unite a few miles lower down ; and
the upper anicut is about fourteen miles up the river, where
Mr. McDonnell had a comfortable bungalow on the banks,
shaded by lofty trees.

The Upper Coleroon andcut or weir is constructed at the
west end of the island of Seringam, which is formed by the
separation of the Cauvery into two branches, namely the
Coleroon on the north, and the Cauvery on the south. For-
merly the bed of the Coleroon was continually decpening,
while that of the Cauvery was rising, so that there was much
difficulty in obtaining a sufficient supply of water for the
irrigation of the rice-fields of Tanjore. The upper anicut,
commenced by Colonel Cotton in 1836, and finished in 1850,
completely answered the purpose of deepening the bed of the
Cauvery, 8o much so that ahother weir was made across that
river, sixty miles lower down ; and by means of the second
weir, made in 1845, and the under sluices in the upper one,
the water is now effectually kept under command.® The upper
anicut, whicke L visited, is broken into thrce parts by two

- small islands. The south part is 282 yards long, the centre

® Reports connecled with the duties | Presidency, 1846, vol. ii., p. 108, Re-
of the &:'pl of Engineers of the Madras | port of C[zlz’uain jfell, P- i1p7

/
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850, and the north 122, the whole length, including the
islands, being 874, and without them 754 yards. The weir is
a plain brick wall, plastered with chunam, six feet thick, and
seven feet high, the top being lined with masonry. It is
defended from the overfall by masses of rough stone; and
there are twenty-four sluices, which prevent accumulations of
sand from forming above the anicut. The sluices are con-
nected be & narrow bridge of sixty-two arches, to secure
access to them during floods, and it also serves as a means of
communication between the banks for foot passengers. The
cost of the work, and of repairs between 1836 and 1850, was
two lacs of rupees, and it assists the irrigation of 600,000
acres, yielding a revenue of 400,002, or equal to two-thirds
of that of the whole island of Ceylon,

By wmeans of these am:cuts the fertile provi;me of Tanjore is
converted into one vast rice-field,* and the portion of Trichino-
poly below the upper weir is equally rich. The countf‘y to
the north of the road between the anicuz and the town of
Trichinopoly was a wide expanse of bright green rice culti-
vation, stretehing to the horizon. In Southern India there
are two annual crops of rice, called the caar and the sooméah
or peshanum CTOPS. The former is reaped in October and is

!

4 There was formerly a peculiar | while the Jattor was relioved from
system of collecting land revenue loss )vl}en prices were much depressed.

revalent in Tunjore and p&l‘t . of -;\Ill.l s India in 1858, p. 119.
;]):'innevelly, called Oolungoo, by which I‘hls_ Oolungqo system was intro-
the Government demand was depen- | duced info Tanjore in 1825, It was
dent on the current price of grain. found that the system was fertile in
standard grain assessment was fixed fraud and corruption, especially in .
on each village, und also n standard | connection with the determination of
rate according to which the grain | the annuel price, and with claims for
demand was to be commuted into | alleged deficiency of produce. In
money ; but if prices rose more than | July, 1859, the Government resolved
10 per cent. above the standard com- | to abolish the Oolungoo system, and
mutation rate, or fell more than 5 per | to substitute a fised moncy demand,
cent. below it, the Government, and , similar to that which prevails in all
not the cultivator, was to receive the | other districts. By 1860 this change
profit and to bear the loss. The | had been completed, both in Tanjore
advantage of the system was that the | and Tinnevelly.—DPréincipul Measures
Government porticipated in the bencfit | of Sir Charles Trevelywn's Administra-
of high pricos with the ecultivator, ' tion at Madras ( Madras, 1860), p. 55.
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reckoned inferior, and the latter in February and March. -

Two crops in the year from the same land do not yield
much more than a single crop, but, owing to the liability
of the seasons to fail, the cultivators rear as much as pos-

sible for the first crop. This is reaped in the rainy scason,

when the straw cannot be preserved, so that the second crop
must necessarily be sown, for fodder for cattle. Rice requires
rain to ensure the full development of the grain, as well as
irrigation. The seed is sown thick, and then transplanted to
the fields about forty days afterwards; and the fields must
be constantly supplied with water. The stalks when cut are
stacked for a few days, and the grain is then thrashed out by
manual labour or cattle, the husk being separated from the
grain with a rice-stamper, gencrally beaten by women. In
the “interval of sowing, the natives often sow the land with
pulse or sesame, the stubble of which is used as manure for
the next rice-crop.

At intervals scattered over the plain, there are groves of
cocoanut and palmyra-palms, like islands in the vast sea of
rice-fields, with small villages built under their shade. As
the betel-nut palm is the most graceful in India, so the
palmyra (Borassus flabelliformis) is undoubtedly the ugliest,
with its black stem the same size all the way up, and coarse
fan-shaped leaves. -It is chiefly from this tree that the
Shanars draw the toddy. The spadix or young flowering branch
is cut off near the top, and an earthenware chatty is tied on
the stump, into which the juice flows. Every morning it i8
emptied and replaced, the stump being cut afresh, and so on
until the whole is exhausted. Sugar is also extracted by the
same process, the inside of the eckatty being powdered with
lime to prevent fermentation, and the juice being boiled down
and dried. The sugar. thus obtained is called jaggery. The
timber of the palmyra-palm is extensively used for building.

As we drove towards Trichinopoly, with these rice-fields
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stndded with palm-groves on our right, the tall towers of
Seringam?® appeared rising above the trees which border the
waters of the Cauvery; and near the town there are large
plantain-groves. In leaving Trichinopoly on the road to the
Neilgherries it is mecessary to cross a small affinent of the
Jauvery in ferry-boats. Those for foot-passengers are of
wicker covered with hides, and perfectly round, like those
which are described by Herodotus, and are still used on the
Tigris and Euphrates. After jolting all night through end-
less groves of banyan and peepul trees, I reached Caroor,® the
ancient capital of the Chira Rajahs, the following morning.
The Chira state, in the days of its prosperity, extended over
Coimbatore, and part of Mysore and Malabar. Caroor is a
town of some size, in the middle of a plain, through which
flows the river Amaravati, a tributary of the Cauvery. Mr.
Roberts, the Sub-Collector, was living in a curions upper
gtory, on the top of_a pagoda, the entrance to which leads
ander a tall brick gopuram, 86 feet high, 64 feet long at the
base, and 52 feet broad, sculptured with images exactly on
the 'pattern of those at Madura. The country between Caroor
and the foot of the Neilgherries is flat and uninteresting,
chiefly cultivated with cholum, cumboo, cotton, and a few
pulses, with rice in some places. The road is execrable, and
generally lined with banyan-trees, which, though affording
pleasant shade, are ungainty and ugly, owing to the numerous
bunches of dusty-looking roots, which hang in all directions
from the branches. On arriving at Matepoliem I found a
pony waiting, and, riding up the Coonoor ghaut, returned to
Qotacamund, Half-way up the ghaut, at a place called Bur-
lear, Mr. Thomas, the Collector of Coimbatore, has a small
but interesting garden, containing all kinds of spices, cacao,
coffes and tea plants, besides oranges, lemons, and citrons.

5 The largest temple in VSOutl;(-arn § From Kar, black,and ur a town,
India, next 1o that of Madur, in Tumil.
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‘During my tour through the principal Tamil districts I
was chiefly struck with the evidences, furnished by the
pagodas of Madura and Seringam, and the works of Tirumalla
Naik, of the great surplus revenue which was once derived
from the land. By the execution of additional public works,
the improvement of means of communication, and judicious
reductions of the land-tax, which will induce the ryots to bring
more waste land under cultivation, much has been effected, but
much still remains to be done, before the country attains the
same degree of prosperity which it appears to have enjo'yed
in the best days of the Pandyan and Naik dynasties. Tanjore
has probably already reached the highest state of profit-
able rice cultivation, through the irrigation supplied by the
Coleroon anicuts. But much may yet be done with regard
to the encouragement of the growth of cotton in Coimbato?e,
Madura, and Tinnevelly; and hereafter the coffee and chin-
chona plantations of the Neilgherry hills, the Pulneys, and.
the Anamallays will supply another important source of
wealth and prosperity. . B

To the north of the Cauvery, in the district of b'alejm,
there is a range of isolated hills, called the Shervaroys, which
rise, a few miles north-east of the town of Salem, into a mass
of densely wooded flat-topped hills. The mean height of the
table-land of the Shervaroys, on their summits, is 4600 fe(.)t,
and the highest peak rises to 5260 feet. In the Salem dis-
trict the south-west monsoon sets in carly in June, and
showers continue till September; and in the end of October
the north-cast monsoon brings a return of rain from the
opposite quarter, which continues until December, when the
rains cease, owing to the change of wind from north-east t0
due north. There are several coffee estates on the Shervaroy
hills, but they are considered to be too dry, and, although
the coffee produced is.said to be of excellent quality, yet the
yield is small, and T was told that the Shervaroy plantations
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were generally losing concerns. The Jand-tax on these
estates is one rupee an acre. Between December and June
it is exceedingly dry, and I, therefore, did not cousider it
advisable to try the experiment of chinchona cultivation on
the Shervaroys during the first or second years. If the plants
are hereafter found to be capable of enduring longer droughts
than we at present expect, they may then be tried on the
Shervaroys. :

For the same reason I gave up all idea of the hills near
Courtallum, in Tinnevelly. At Courtallum, notwithstanding
the perennial humidity, the rainfall is only 40 inches, though
on the surrounding hills it is probably greater.” The cle-
vation of those hills, however, is not sufficient for the
profitable cultivation of most species of chinchona-plants.
Tinnevelly is sheltered from the south-west monsoon by the
"Pravancore mountains, and from the north-east monsoon by
the Serumullay hills, 3500 feet high, which rise from the
Madura plains near Dindigul, and by the island of Ceylon to
the east. This extreme south part of the peninsula, between
latitude 8° and 10° north, therefore receives little moisture,
and has a hot arid climate, resembling Egypt, and producing
senna and Indian cotton of the best quality.* It is possible,
however, that localities may hereafter be found, where the
chinchona species suited to comparatively low elevations
might flourish, such as (. suecirubra and C. micrantha, on
the mountains dividing Tinnevelly from Travancore,

7 Hooker's Flora Indica, i. p. 124. 8 Ibid., i. p. 133.
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CHAPTER XXVL

MYSORE AND COORG.

Seegoor ghaut— Sandal-wood — Mysoro — Seringapatam — Hoonsoor — The
tannery — Fraserpett — Mercara — The fort — The Rajuhs of Coorg —
The Coorgs— Origin of the river Cauvery — Coorg — Climato— Coffec
cultivation — Sites for chinchona-plantations — Caryota Urens— Vinra-
jendrapdtt — Cardamom cultivation — Kumuri — Poon, blackwood, and
teak — Pepper cultivation in Mulubar — Cannanore — Nuggur and Baba
Bodcen  hills—The Beebee of Cannanore — Compta -— Sedashighur —
Arrive at Bombay.

THE descent from the platean of the Neilgherrics to the plains
of Mysore on the north, is by the Seegoor ghaut, the only
one which is practicable for carriages. Tt is much tamer,
and not to be compared with those of Sispara or Coonoor;

and at the foot there is a wide belt of thin, stunted, pestiferous -

jungle, twenty-five miles in breadth, throngh which the river
Moyaar flows to join the Bowany. There ure a great many
young teak-trees, and sandal-wood is also found, in the
forests on the inuer or eastern slopes of the ghauts; but all
the timber looked poor and stunted.! The sandal-wood tree
(Santalum album) is about twenty feet high, with numerous
spreading branches, and small purplish flowers. Dr. Cleghorlj
reports that with vigilant supervision, and slight assistance to

nature in clearing the heads of young plants, which are often

matted down by creepers, an addition might accrue to the

revenue of several districts in the Madras Presidency by the -

! Dr. Cleghorn states that the | Captain Morgan has been placed in

Seegoor forest has been much ex- | charge of it, and it is hoped that the -

hausted by unscrupulous contractors, | sale of sandal and jungle-wood will
“It is important,” he adds, “that it | cover the expenses, whilo the young
should be allowed to recover, as it is | teak is coming on for future supply.
the main source of supply to Ootaca- | P. 86.

mund for housebuilding purposes.” |
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sale of sandal-wood. The export trade in sandal-wood and
oil is even now very considerable. The road from the foot of
the Seegoor ghaut to Mysore, a distance of sixty-four miles, is
excellent, and thereis a very good bridge over the river Moyfar.
We passed the night at the half-way bungalow of Goondul-
pett, whence there is a grand view, with scattered date-palms
in the foreground, a vast expanse of undulating plain beyond,
bounded by the belt of forest, with the blue line of the Neil-
gherriesin the distance. There is nothing of interest between
Goondulpett and Mysore. .

: Mysore is on a table-land 2450 feet above the sea. On the
western side of the town flows the Purneah canal, which
comes from a distance of seventy miles to supply Mysore
with water, and was made by the Brahmin minister Purneah,
who came into power during the. present Rajah’s minority,
after the death of Tippoo. In approaching the town, the
isolated rocky hill of Chamandi is seen bn the right. Mysore
is fortified, and, after passing undey the ramparts, we entered
a square, one side of which is occupied by the Rajah’s palace.
Here, and in the adjoining ‘streets, there was an unusual
amount of life and bustle owing to the presence of a native
court; and we met crowds of nautch-girls, men in various
costumes, elephants, camels, and bullock-carts. Some of the
houses have upper stories, but the majority are dark places,
with red-tiled roofs extending far over, and forming veran-
dahs.

Mysore is so called from its having been the abode of the
buffalo-headed demon Mahesh-asur, who was slain by Parvati,
the wife of Siva, in her most hidecus and repulsive form, as
Cali, the impersonation of vengeance. The country, from
1336 to 1565, formed a part of the Brahminical kingdom of
Bijayanuggur; and in 1576 one Raj Wadeyar established his
independence as ruler of Mysore, from whom the present
Rajab is descended,  After the death of Tippoo Sultan, and

2 F
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the capture of Seringapatam by the Fnglish in 1799, the
present Rajah, then only five years old, was placed on the
“throne, and the country was ruled by his very clever ministet
Purneah, until he came of age. He afterwards proved s0
utterly incompetent to govern, that the country fell into 8
state of anarchy, and the English therefore undertook the
administration in 1832. The Mysore Commission was then
formed, with Sir Mark Cubbon at its head, and Mysore was
divided into four divisions—Bangalore, Astagram, Nuggur,
and Chitteldroog.

The table-land of Mysore covers an area of 30,886 square
miles, and contains a population of 3,300,000 souls, Sir
Mark Cubbon’s administration was vigorous and progressive.
In 1832 the revenue was 440,000, in 1860-G1 it was
950,000Z, and in the latter year there was an excess of
income over expenditure, amounting to 120,000l The Chief
Commissioner has made upwards of 1600 miles of excellent:
carriage-road, bridged throughout, and has introduced many
important measures, while the officers who have worked
under him have generally been distinguished for ability and
zeal. The good old general was sixty years in India, and
governed Mysore from 1832 to 1861. He was adored by all
ranks of the people, and his resignation caused universal
regret, when, early in 1861, he sailed for England. But he
was not destined to see his native land again, he died at Suez,
and thus passed away a brave soldier and an enlightened
statesman, one who had done as good and valuable service to
his country as any English public servant during the present
century.

During our stay at Mysore we drove over to Seringapatam,
a distance of twelve miles. The immediate neighbourhood
of the capital is chiefly planted with dry grains, such as
raggee and pulses. The common people live chiefly on raggee,
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which they store in underground pits. They also use the
seeds of gram (Cicer arietinwm) in curries and cakes, and the
oxalic acid which exudes from every part of the plant serves
instead of vinegar for their curries. The roads round Mysore
are lined with hedges of Awmerican aloe. After the first few
miles, we began to pass through groves of cocoanut and
betel-palms,? much rice cultivation, and fields of sugar-cane.
Close to Seringapatam a sugar manufactory has been esta-
blished by Mr. Grove, who buys up the jaggery from the
ryots and refines it. We crossed the Cauvery by a fine
bridge, and saw the great canal constructed by Tippoo for
irrigating the rice-fields. 'There are large ruinous houscs
and temples, embowered in palm-trees, with flights of steps
down to the river, outside the old town itself, which is
surrounded by a wall and ditch.

Wo first drove to the tomb under which Hyder Ali and
Tippoo are buried. It is in the middle of a garden called
the Lal-bagh, with a pretty avenue of cocoanut and betel-
palms leading up to it. The tomb is a square building,
surmounted by a dome, with minarets at the angles, richly de-
corated with arabesque-work in chunam. It is surrounded by
an open cgrridor, supported by pillars of black hornblende, and
in the centre of each side there is a doorway. That facing
the avenue is filled in with an open-work screen of the same
stone, and the others have double doors richly inlaid with
ivory, the gift of Lord Dalhousic. The tombs are placed
under the dome, three in number, namely, of Hyder, Tippoo,
and Tippoo’s mother, each covered over with a pall of erimson
gsitk, The building is surrounded by cloisters, a part being

? The areca-palm requires » low | holes six fect apart,and the tree comes
moist situation, with rather o sandy . into bearing in about eight years. It
soil, either under the bund of a tank, | yields fruit for fifty years, and, when
orin a position otherwise favoumble | in full bearing, produces 1} 1bs. of
for irrigation. The seeds are put into | nuts.

{

2F 2
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i
used as a choultry for Moslem travellers, another as a mosquey

and another as a school for small boys who learn to read thq
Koran. Government grants an allowunco for kecping thd
place in repair, and paying Moulvies to serve in the mosque
The effect of the snow-white tomb, richly adorned wit
arabesque-work, the lance-like minarets, the cloudless sky{
and the feathery palm-trees rcaring their graceful headd!
round the building, was exccedingly liko a scene in the
Arabian Nights. The tomb of Colonel Buillie, who was
taken prisoner by Hyder Ali in 1780, is closc by, but in a!
very neglected state. 5
We then went to the Derya Dowlet-bagh closc to the town,
which was the favourite summer-palace of Tippoo. It is &
very richly ornamented arabesque building, every part bemg
covered with gilding and bright colours, and pictures on the.
walls representing the repulse of Lally, and the defeat of’
Colonel Baillie. From this place we went to the town of;
Seringapatam itself, which is built on an island in the
Cauvery, and surrounded by a strong wall and two very deep-
ditches. Close to the gate is the jumma mugjid, or principal
mosque, with two tall minarets; and, in one corner, the spot’
was pointed out where Tippoo was accustomed, to pray,’
entering the mosque by a small side-door. The double ditch’
is a very formidable defence to the town, but it does not
extend along the side facing the river, and it was here that
the assault was delivered by the English general. A feint
was made in the direction of the Lal-bagh, where the
English suffered severely, while the real storming party was
formed on the opposite side of the Cauvery, at a spot Whlch
is now marked by two upright posts. A bastion facing the '
river had previously been breached, the four guns on it
dismounted, and scarcely any other guns could be brought
to bear on the soldiers of the assaulting column at this |
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particular point, who dashed across the Cauvery and up the
breach. Tippoo was jammed by the flying crowd in a small
doorway, which we saw, where he was killed, and from that
day the pestiferous Seringapatam ceased to be the capital
of Mysore. The palace, now in ruins, is very like that of
the Nawab of the Carnatic at Trichinopoly, a plain rambling
building with rows of large windows, and there are exteusive
gardens round it, full of tamarind-trees, cocoanuts, plantains,
and vines.

The old town of Seringapatam is exceedingly interesting,
but it now wears an appearance of silent decay and deso-
lation. It is notoriously unhealthy, and the inevitable
penalty of & night passed in the town is a severe attack of
fever.

From Mysore we took our way, by Hoonsoor, to the hill
district of Coorg. The road to Hoonsoor passes over twenty-
eight miles of a country very little cultivated, with extensive
tracts of waste land, and a few fields of dry grain near the
villages. Hoonsoor has for many years been a Government

razing-farm and manufactory. In 1860 the bullocks were
all sold off, but there are still thirty-cight fine elephants, and
upwards of a hundred camels. We saw the elephants having
their breakfasts in a solemn motionless row, large heaps of
rice wrapped in bundles of reed being put into their mouths
by the mahouts. DBesides an establishment of blacksmiths,
carpenters, brass-workers, and of women employed in making
blankets, there is an extensive Government tannery at Hoon-
soor. There are many trees in India well adapted for
tanning purposes, but the American sumach (Cesalpinia
cortaria) introduced by Dr. Wallich in 1842, and called by
the natives divi-divi, appears to be considered the best at
Hoonsoor. The kino-tree (Pterocarpus marsupium) is another,
and there are two kinds of eatechu used for tanning, one from
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the betel-nut-palm, and the other from an acacia. Mo obtain
the catechu from the betel-palm the nuts are boiled, and the
" remaining water is inspissated, and yields the best kind,
wh%ch is used for the golden coffee-brown colour in dyeing
calico, as well as for tanning. From the acacia the catechu is
obtained by boiling the unripe pods and old wood. It is not
considered so good as kino or divi-divi for tanning purposes,
on account of its extreme astringency. The tannery at
Hoonsoor is a very extensive establishment, where shoes,.
sandals, crossbelts, and scabbards are made for the armj’.

This place suffers frequently and most severely from
cholera; and, during these terrible visitations a Swami or
God, in the shape of a small stone image of Gunesa seated’
under a black-wood tree, is specially invoked.

Hoonsoor is 25 miles from Fraserpett, at the foot of the
Coorg mountains, and we passed throngh cxtensive groves of
palm-trees with chatties fastened round the spadices to catch
the toddy. Fraserpett is within the Coorg district, and it is
in the pleasant little bungalows which have been built here,
that the English take refuge during the heavy down-pour of
the south-west monsoon. Through the kindness of Captain
Martin, a former Superintendent of Coorg, and now engaged
in the cultivation of coffee, we found horses waiting for us at
Fraserpett, and continued our journey to Mercara, the capital
of the district.

After the first two miles the road enters a dense bamboo
Jungle, extending along the base of the mountains. It was
the month of January and the forest was completely dried
up and burnt by the sun and want of rain, looking brown
and sombre. A splendid white Jpomea, with a rich lilac
centre, was creeping in festoons to the very top of the
teathery bamboos which bent gracefully over the road. At
& place called Soonticoopah, ten miles from Fraserpett, the
ascent of the mountains begins. The road leads up and

Cuar, XXVI. MERCARA—THE FORT. 439

down a succession of wooded heights, which gradually in-
crease in clevation, with intermediate valleys cultivated with
rice and gencrally fringed with plantain-groves, through
which the huts of the Coorgs are visible. At the heads of
these valleys the streams are divided into two channels, and
led down each side, the space between being sown with rice
in terraced fields, gradually descending with the slope of the
valley. These bright patches of cultivation are very pretty,
with their light vivid green contrasting with thoe sombre hues
of the forest. Near Mercara the Jungle is a good deal
cleared, and the slopes are covered with coffee-plants. The
road is excellent.

Towards evening we came in sight of Mercara, by far the
prettiest place 1 have seen in India. On the opposite side of
a deep narrow valley was the fort and palace, built on an
eminence overlooking a vast extent of mountainous, forest-
covered country. The palace is surrounded by a fortified
wall of dark-coloured stone, with semicircular bastions at
intervals. On the wall facing us were two square buildings,
with a row of long windows, and an overhanging roof, the
residence of Captain Eliott, the Superintendent. of Coorg;
and Lehind rose up the long edifice forming the old palace,
and the white stceple of a modern church. A -range of
wooded hills, with heavy clouds hanging over them, formed
the background. To the right, at a lower elevation were the
native town, and two mosque-like buildings, snowy white,
with domes, and minarets at the angles, rising up amongst a
grove of trees. These are the tombs of the former Rajahs.
The narrow gorge below the fort is planted with coffee and
plantains, which almost hide the huts that nestle amongst
them. In the bottom of the ravine is the principal pagoda
of Mercara, built like a mosque, with the tops of the
minarets richly gilded. The entrance to the fort is by a

_éteep ascent, leading under a decp gateway in the outer liuc
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of fortification, into a courtyard. A second archway leads

into a second small court, where therc is an cluborately
carved pagoda to Ganesa. A third archway opens upon the
principal courtyard of the fort, one side of which is occupied
by the Rajah’s palace, a long barrack-looking building, with
an upper story and projecting tiled roof. The oflicers of a
native regiment are quartered in the palace. To the left is
the English chureh, and to the right there is a dark dungeon
under the rampart, where the late Rajah kept his prisoners.
He used to allow one at a time to run out, and try to escape

by the archway, while he picked them oft with a riflc from a .

window of the palace as they ran. 'There are two full-sized
models of favourite elephants, built of brick and chunam, in
the courtyard. The huts of the native regiment are clustered
in a little valley close under the south wall of the fort.

The palace is entered by an archway, over which there is
a balconied window supported by two white horses. The
inner court is surrounded by a corridor of stone pillars, with
a roof entirely of copper; and in the centre of the court
there is a tank paved with stonc flags, now dry, with five
steps down to it, on two sides, and a carved stone tortoise in
the centre.

On the other side of the small valley filled with goldiers’
huts, there is a parade-ground, and a small amphitheatre dug
out of the solid rock, where elephants and tigers fought for
the diversion of the Rajah. Beyoud the parade-ground the
ridge on which Mercara is built abruptly terminates, and the
land sinks down into a wooded valley. Here the late Rajah
had built a little brick and chunam summecr-house, whence
the land descends precipitously to the road leading down the
Mangalore ghaut. From this point there 'is one of the mosé
glorious views to be found in India, and we could sit on the

grassy edge of the cliffs for hours, without ceasing to enjoy.

it. Right and left there is a wide expanse of forest-covered
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ranges of mountains extending into the blue distance, and in
front rises up tho mountain of Tadiandamol, the loftiest
peak in Coorg. We watched the crimson sunset over the
hills, and after dark a spontaneous ignition of the dry grass
wound Jike a serpent along the loftier ridges of the opposite
mountains, producing an indescribably beautiful effect in the
clear starry night.

Coorg has been a portion of the British dominions since
1834, when the last Rajah was deposed. The old Rajahs were
not Coorgs, but Hindu Lingayets, a peculiar sect whose
members wear a small god round their necks, in a little
silver coffer’ The family had certainly reigned in Coorg
since 1633 ; and Dodda Virappa, who died in 1734, fixed the
seat of govornment at Mercara, and was the greatest prince
of his family. He repulsed a simultaneous invasion of the
Mysore Rajah and the Nairs of Malabar, and afterwards
reigned in peace for cighteen years, Hyder Ali invaded and
overran the country several times, but in 1788 the young
Rajah Viraraja rallied the people round him, disputed every
inch of ground against Fippoo’s invading army, and made an
alliance with the Ynglish in Malabar.  On the fall of Tippoo
at
Viraraja of Coorg, who died in 1807, leaving the country to
his favourite daughter Devammaji. s brother Lingaraja,
however, usurped the throne. He was a monster of cruelty,
and, dying in 1820, was succeeded by his still more brutal
son Virfraja, who massacred all Lis father’s friends, together

reaty was signed between the last India Company and

3 The Lingaycts arc members of
the Vira Scive scet, or worshippers
of Siva as the Linga, a representation
of which they curry round their necks.
The scet is numerous in the central and
southern parts of the peninsula, It is
of modern origin, having been founded
by a Drahmin of Kalyan in the middle
of the 12th century. Its members
deny the sunctity of the Bruhmins

and the authority of the Vedas, recog-
nize various divinities, and virtually
abolish the distinction of castes and
the inferiority of women. They are
divided into Arwdhyas, by birth Brah-
1ins, and often well versed in Sunserit
literature; Jangemas, who lave a
litorature of tlicir own, writfen in
Karnata and Teluga: and Bhaktas.—
Wilson's Indian Glossary, p. 311.
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with the poor young princess Devammaji. Her sister, who
had married a Coorg, escaped into British territory. It would
be too revolting to recount all the atrocitics of the last Rajuh
O.f Coorg; but at length the patience of Lord Willinm Ben-
tinck was exhausted, and in A pril 1834 General Fraser
entered Mercara, and deposed him. Coorg has since been
governed by an English Superintendent, under the orders of
the Commissioners of Mysore.

The Kodagas or Coorgs are a tall, muscular, broad-chested,
well-favoured race of mountaincers, numbering about 25,000,
with a population rapidly increasing since the deposition of
the Rajah.* They are of Dravidian origin, and speak a dialect
of Canarese; but a colony of Brabmins carly settled in the
9011ntry, and endeavoured to mould the traditions of the
Coorgs into harmony with their own legends. These are cm-
bodied in the Cauvery Purana, where there is a romantic
account of the origin of that important river, which rises in
the mountains of Coorg.

In the Mahabharata it is related that the amrit or drink of
immortality, which had been lost in the waters of the Deluge,
was recovered by the Suras and Asuras, gods and denions, by
churning the ocean. The Asuras are then said to have stolen
it, and it was finally restored to the gods by the maiden
Lopamudre, who charmed the Asuras by her beauty. The
fair damsel then resolved to become a river, and thus pour
herself out in blessings over the earth. But the sage Agnastyn,
so famous in the history of Madura, was enamoure® of her

and she at length so far yielded as to consent to be his wife,

on condition that she should be at liberty to forsake him the
first time he left her alone. One day he went to a short dis-
tance to bathe, when Lopamudre immediately gratified her
early longings, by jumping into Aghastya’s holy tank, and

-

4 The whole population of Cuorg is about 119,160,
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flowing forth as the river Cauvery. The sage, on his return,
ran after lier, but the only consolation that was left to him
was to explain to his beloved the course she ought to take in
flowing towards the castern sea.

The Cauvery Brahmins, as persons of that caste arc called
in Coorg, wear the sacred thread, and perform poojak to Amma,
the goddess of the river. They number about forty familics,
but are fast dying out. They are often very rich, and are
employed in the pagoda, or as clerks in the Superintendent’s
office. The Coorgs themselves, the inhabitants of this moun-
{ainous district, are divided into thirteen castes® They
generally rctain the old devil-worship of the Secythic or
Dravidian race from which they are descended, and are
addicted to the use of charms and sorceries. They marry at
a ripe age, but the wives of brothers are considered as com-
mon property- All the men wear a silver-mounted dagger,
gecured round the waist by a silver chain; and the women,
who are often very pretty, wear a white cotton cloth round
tho head, with the ends hanging half-way down the Dback.,
The men are an independent, hard-working race, tall, with
compa,mtively fuir skins. They are very keen sportsmen,
and most of them possess a gun, the boys practising with
pellet-bows.

Coorg consists of & suceession of lofty wooded ridges and
long deep valleys, forty miles broad by sixty long, between
lat. 12° and 13° N, Tt is bounded on the north by the river
Hemavati, on the south by the Tambacheri pass, on the west
by Malabar and South Canara, and on the east by Mysore.
South of Mercara the country appears covered with forest,

5 Namely, the Amma Kodagas or ! tivators; tho Budiya or drawers of
Cauvery Brahmins: the Kodagas ord tuddy from the Caryola urens palm ;
chief tribo; the Himbokulu or lerds- | the Meda or basket - makers; the
men; the Heggade or cultivators; the | Kaleya or farm-Inbourers ; the Holeya
Ari or carpenters: the Badige or | or slaves; and the Yerawa or sluves
smiths; the Kuruba or honey gu- | from Malabur, cheaper than cattle,
therers; the Kavati or jungle eul-




444 CLIMATE, Cnar. XXVL

wave upon wave of wooded mountain ranges rising one
behind the other, the highest peak of all having its summit

pattially barc of trees, and covered with rich herbage. The
clevations above the sea are as follows :—

Tadiandamol (the highest peak) .. .. .. 5781 feet
Pushpagiri (another peak) .. .. .. .. 5682
Mereara .. .. .. o . o . .. 4306
Virarajendrapett .. .. .. .. .. ., 3399
Fraserpett .. .. .. .. . . . 3200

The river Cauvery drains about four-fitths of the surfuce

of Coorg, while about a dozen streams, issuing from the

same hill region, traverse Malabar and South Canara. From

the end of December to the end of March rain is very’
scarce, but the valleys are seldom without fogs more or less:

dense in the evenings and mornings, and heavy dews are

frequent. During these months a dry cast wind prevails, °
which has long ccased to carry rain with it from the Bay.

of Bengal. Towards the end of March clouds begin to col-
lect, and the air grows moister. In April and May there
are thunderstorms and frequent showers, with a warm and
moist climate. In the end of May the clouds in the western

sky grow in strength; and in June rain prevails, descend- -

ing at times softly, but generally with great violence, ac-
companied by heavy gusts of westerly wind. In July and

August the rain pours down in floods day agd night, to such -

a degree that a flat country would be dcluged, but Coorg,
after being thoroughly bathed, sends off the water to the east
and west by her numerous valleys. The yearly fall of rain
often exceeds 160 inches. In September the sun breaks

through, in October a north-east wind clears the sky, in No-

vember showers fall over Coorg, being the tail of the north-
east monsoon, and December is often foggy.® The following
table will give an idea of the annual temperature of Mercara,’

8 Coorg, hy Rev. H. Mocgling. | 7 Obscrvations hy Dr. R. Baikie.
(Mangalore, 1853.). Madras Journal, 1837, vi. p. 342.
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the extremes ranging from 52° to 82°, and the average being
60’ —

MERCARA, THE CAPITAL OF COORG,
1836-37.
T Mean Rainfall Prevailing
MoxTh. me_eml‘i]_c_"‘ in Wind.
6 AM. 10 A, Inches.

January .. .. 56 69 None, N.E.
February .. ., GO 74 None. 1LNLL.
March., .. .. 64 76 1+3 Variable,
April oo .o e 65 78 0-2 Variable.
May .. -+ --l 63 72 76 N.W.
June .. oo - 62 68 208 W.N.W.
July - e e 62 64 237 W.N.W.
August .+ - 60 63 24-7 W.NW.
September.. .. 62 67 7 W.N.W.
Qctober .« .. 63 68 05 W.NW,
November.. .. 60 70 15 LN, -
December .. .. 58 70 0:07 N.E.

An immense quantity of rice is cultivated in the Coorg
valleys, and largely exported, but scarcely any dry grain is
raised. In 1853 the rice harvest was said to have been worth
gseven lacs of rupees. The Coorgs pay so much on the seed
gown, as a land-tax, besides a small house-tax, aud the carda-
mom sales yield about 35,000 Rs.®

Coffee cultivation was only commenced in Coorg about six
years ago, but its extension both amongst natives and Euro-

8 1860-—61.

Revenue of Coorg. Expenditure.
Landrevenue .. .. .. .. £14727 | General expenditure .. .. £10,211
Excise and stamps .. .. .. 311 | Public works.. .. .. .. .. 1,133
Income tux .. .. .. .. .. 08 :

Migcellancous .. .. .. .. 8,300 !

£26,736 | £11,364

|




446 COTFEE-CULTIVATION. Crar, XXV

peans has since been very remarkable. There are now more
than a dozen plantations owned by Europeans, chiefly near
the road leading down the ghaut from Mereara to the port of
Mangalore, and several thousand acres are alrcady under cul-
tivation.  Mr. Mann, the largest proprietor, has upwards of
800 acres planted with coffea-trees. The natives too have
shown great. enterprise in undertaking a cultivation previously

unknown to them, and there is now scarcely a hut to be seen
without its little coffee-garden. All the plantations on the | ,

eastern side of Mercara, excepting one, belong to natives; and |

close to the town I observed a small clearing whero a Coorg '
was hard at work building himself a hut, cutting away the i

jungle, leading a small stream into new channels for purposes :
of irrigation, and planting the slopes of two hills with coftee.
An export duty of four annas the maund is levied on coftee !
in Coorg, which, in 1861, brought in a revenue of 23,000 Rs. ?.
In that year 1,29,869 maunds wero exported, 1,17,223 by

native growers, and 12,645 by Europeans. This dlspropor- :

tion will not exist this year, as the plants on several new
estates will now be in bearing for the first time. The main
roads in Coorg are excellent, and one at least of the planters, f
if not more, has displayed great energy in connecting his
estates by good roads with the main Government lncrhways

Most of the available land, within reasonable distance of a *-_

highway, is already taken up for coffee cultivation. Labour, «
as is also the case in Wynaad and the Neilgherries, is chieﬂy
procured from Mysore, the coolies comlng up after their own .
work is done.

It will be secen by the account I have been able to give l

of the elevation, temperature, and of the -periods of drought
and moisture in this hill district, that it is not nearly so well
adapted for the cultivation of chinchona-plants as Neddi-
wuttam, and many other localities on the Neilgherry hills.
It may be compared, more appropriately, with the forests
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near Sispara on the Koondahs, as it is exposed to the full
force of the sonth-west monsoon, and suffers from a long
drought during the winter.

The country to the north and east of Mercara is a plateau,
about 4500 feet above the sea, intersected by ravines full of
trees and underwood, amongst which I observed wild orange
and lime-trees, Michelias, and trce-ferns, with an undergrowtly
of ferns, Lobelia, Ipomeea, and Solanum. The scenery is
charming, with grassy slopes, wooded glades, and here and
there a secluded hut in a grove of plantains, on the edge of a
small patch of rice cultivation. T also examined some of the
forests down the Mangalore ghaut. The road i excellent,
winding with a gentle gradient through the beautiful forest
geenery past numerous coffee-plantations to their port of -
shipment at Mangalore.  At.the fourth milestone from Mer-
cara there isa forest extending for nearly a mile, on the left
of tho road, at an elevation of -3800 feet above the sea. It

* descends from the road to the bottom of the ravine, and on

the opposite gide there are forest-covered heights of greater
elevation. The forest contains many tall trees, not growing
very close, with tree-ferns, Cinnamomm, Hymenodictyon, Mela-
stomacee, Papilionacea with a_ bright yellow flower, and
ferns, of which I collected five kinds. The general character
of the flora appeared suitable for the growth of chinchona-

lants; and, though this was the dricst time of the year, I
found at least one small stream trickling down through the
underwood. The valley runs north-west and south-east.

In this locality plants of C. succirubre would no doubt
flourish, and the experiment ought certainly to be tried;
though, from the low elevation, the bark would probably
be thin, and would yield perhaps a small per-centage of
alkaloids. These points, however, can only be ascertained
by experience gained from experimental culture. I was
told by Captain Eliott, the Superintendent of Coorg, that the
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forest in question has been applied for and retused to several
coffee-planters. The land belongs to Government, but there
is a devil living on it, to which the Coorgs do pogjak, and
the Commissioner of Mysore has, therctore, been hitherto
unwilling to allow it to be occupied.

There are many other localities equally suited for ‘the
cultivation of (. suecirubra and C. micrantha in Coorg; tha
Government will shortly establish a chinchona nnf-scry there i
and, with so many encrgetic and intclligent planters in the
district, it will be strange if the growth of this importang
product is not extended and rendered profitable by privaty
enterprise. A few rows of chinchona-plants ought to b
established in the loftiest part of ench coffec-clearing; and;
- every settler should plant them, and encourage the cultiva-
tion among the natives, from motives. of humanity, a4
well as with a view to successful commercial speculation. J

We finally left Mercara before dawn, and fode for three
miles down the steep ghaut leading to the lower and more
extensive valleys of south-eastern Coorg, which we reached:
~as the sun rose. It was a very pleasant ride through the
beautiful hill country, with uplands covered with fine forest,
and long strips of fertile valley. In the jungles we saw
immense clumps of bamboo, which overshadowed the road ;
a leafless and thorny Erythrina with crimson flowers ; and a
Solanum with a small white flower by the road-side. Here
and there we came to open grassy glades, whence little foot~
paths led through the neighbouring jungle to some secluded
hut. The cultivated valleys are covered with rice, and

fringed with plantain groves and Caryota urens. i

The Caryota urens is a lofty palm-tree, with large leaves;
and the Coorgs draw an immense quantity of toddy from
it during the hot season. The pith of the trunk of old trees
is a kind of sago, and is made into bread and gruel by the
natives of many parts of India. Humboldt says that the
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form of the leaves is very singular, the singularity consisting
in their being bipinnatisect, with the ultimate division having
the shape of the fin and tail of a fish.?

We passed several hundred pack-bullocks conveying
Bombay salt from the Malabar ports to the interior, and,
having forded the Cauvery at a point where the bed is full of
large boulders of rock, reached the village of Virarajendra-
pett. It comsists of two clean streets, at right angles, with
a missionary church and school. The mountains are here
dotted with plantain-groves, and nearly every house has
a small coffee-garden attached. The surrounding country
is exceedingly pretty, the view being bounded by forest-
coveréd mountains. The bungalow at Virarajendrapett is
Ja the site of an old palace of the Rajahs, and the compound
is surrounded by a high wall, with an ornamental gateway,
flanked by stone sentry-boxes.

From this point the descent into Malabar commences,
through dense forest, with bright moonlight glancing thr611gh
the branches of gigantic trees, and after a journey of fifteen

" miles we reached the bungalow of Ooticully in the middie

of the jungle. It is in these forests, on the western slopes
of the Coorg mountains, that cardamom cultivation is carried
on to a great extent. In February parties of Coorgs start
for these western mountains, and, selecting a slope facing
west or north, mark one of the Iargest trees on the steepest
declivity. A space about 300 feet long and 40 feet broad is
then cleared of brushwood, at the foot of the tree; a platform
is rigged about twelve feet up the tree, on which a pair of
woodmen stand and hew away right and left until it falls
head foremost down the side of the mountain, carrying with
it a number of smaller trees in a great crash.

Within three months after the felling, the cardamom-

¥ Seemanu's DPopular History of the Palims, p. 134,
2
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plants in the soil begin to show their heads all over the
cleared ground during the first rains of the monsoon, and
before the end of the rainy season they grow two or three
feet. The ground is then carefully cleared of weeds, and left
to itself for a year. In October, twenty months after the
felling of the great tree, the cardamom-plants are the height
of a man, and the ground is again carefully and thoroughly
cleared. In the following April the low fruit-bearing
branches shoot forth, and are soon covered with clusters of
flowers, and afterwards with capsules. Five months after-
wards, in October, the first crop is gathered, and a full
harvest is collected in the following year. The harvests
continue for six or seven years, when they begin to fail, and
another large tree must be cut down in some other locality,
80 as to let the light in upon a new crop.

The harvest takes place in October, when the grass is very
high and sharp, sorely cutting the hands, feet, and faces
. of fhe people. Tt is also covered with innumerable large
greedy leeches. The cultivators pick the cardamom capsules
* from the branches, and convey them to a temporary hut,
where the women fill the bags with cardamoms, and carry
them home, sometimes to distances of ten or twelve miles.
Some families will gather 20 to 30 maunds annually, worth
from 600 to 1000 Rs.!

This method of cardamom cultivation must be considered

injurious to the conservancy of fine timber in the forests, but,
on the other hand, the crops themselves are very valuable,

and bring in a considerable revenue. But there is another

kind of cultivation carried on in these vast forests on the -
western slopes of the ghauts, which is far more prejudicial
to the production of valuable timber-trees. This is called
kumari, and punam in Malabar. Tt has been altogether

! Moegling's Coorg, pp. 74-77; also Buchanan’s Travels, ii. p. 511, and

Drury’s Useful Plants of India,
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prohibited in Coorg and Mysore, while in Canara it is not
now allowed within nine miles of the sea, or three of any
navigable river, or in any of the Government forests without
previous permission. But in Malabar, where all the forests
are private property, the Government is unable to interfere
in the matter, and kumari is quite unrestricted.

Kumari is cultivation carried on in forest-clearings. A
space is cleared on a hill-slope at the end of the year; the
wood is left to dry until March or April, and then burnt.
The seed, generally raggee (Eleusine coracana), is sown in the
ashes on the fall of the first rain, the ground not being
touched with any implement, but merely weeded and fenced.
The produce s reaped at the end of the year, and is said to

" be worth double that which could be procured under ordinary

modes of cultivation. A small crop is taken in the second,
and perhaps in the third year, and the spot is then deserted
and allowed to grow up with jungle. The same spot is
cultivated again after 10 or 12 years in Malabar, but in
North Canara the wild hill tribes generally clear patches
in the virgin forest. Dr. Cleghorn reports that Aumari
renders the land unfit for coffee-cultivation, destroys valuable
timber, and makes the locality unhealthy, dense underwood
being substituted in the abandoned clearings for tall trees
under which the air circulated freely.? The Kurumbers and
Irulas, wild tribes of the Neilgherries, also raise small crops
by burning patches of jungle and scattering seeds over the
ashes. This system, which sounds so wasteful and is so
injurious to the yield*of timber in the forests, is exceedingly
profitable to the cultivator, who has no expenses beyond the
payment of land-tax, which in these wild unfrequented
spots is often evaded. A common profit is 18 to 28 Rs.
an acre. ’

2 Cleghorn’s Foresis and Gardens of official correspondence  respecting
South India, pp. 126-44, whero the | kumari will be found.

2 ¢ 2
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After leaving Ooticully we still had to pass through fifteen

miles of jungle, before reaching the open cultivated country
in northern Malabar. In driving down the ghaut the views,
through occasional openings, of the wide expanses of forest
were very grand. Tall trunks of trees towered up to a great
height in search of light and air, palms and bamboos waved
gracefully over the road, and the range of Coorg mountains
filled up the background. Most of the valuable timber has
been long since felled in these forests, excepting in the very
inaccessible parts. The poon-trees (Calophyllum angustifo-
lium),? which are chiefly found in Coorg, and yield most
“valuable spars for masts, have become excecdingly scarce.
The young trees are now vigilantly preserved. Black-wood
(Dalbergia latifolia) is also getting scarce, though I saw g
good deal of it in some of the Coorg jungles; and teak-trees
of any size have almost entirely disappeared, excepting
in the forests of North Canara.

A% a distance of twenty miles from the sea the cultivated
country commences in this part of Malabar, and the road on
each side is lined with pepper-fields, with occasional groves
of plantaing and clumps of cocoa and betel-nut palms. - The
land undulates in a succession of hills and dales, with rice
cultivation in some of the hollows. Here the pepper is
regularly grown in large fields, and not in gardens as at
Calicut. In the first place trees are planted in rows, usually
such as have rough or prickly bark—the jack, the mango,
or the cashew-nut. In the country we were passing through
the tree used was an Erythrina, with the bark of trunk and
branches thickly covered with thorns. Until the trees have
grown to the proper size the land is often used for raising
plantains. When the trees have attained a height of 15 or

3 Cleghorn, p. 11. Poon spars are | tree with brownish flowers, emitting
also obfained from Stercula fetida, w | & most horrible smell.
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20 fect, the pepper is planted at their bases, and soon thickly
covers the stem and festoons over the branches. The
pepper-cuttings or suckers are put down by the commence-
ment of the rains in June, and in five ycars the vine begins
to bear. Rach vine bears 500 to T00 bunches, which yield
about 8 or 10 seers when dried. During its growth it is
necessary to remove all suckers, and the vine is pruned,
thinned, and kept clear of weeds. The vine bears for thirty
years, but every ten years the old stem is cut down and
layers are trained. 1t is an cxceedingly pretty cultivation,
and, if it was not for the crests of straggling branches which
crown the vine-covered trunks, it would not be unlike the-
hop-fields of Kent. .

The houses on the road were built of laterite, large and
éomfortable like those at Calicut. We saw the people sitting
before their doors, busy with their heaps of pepper. When
the berries have been gathered they are dried in the sun on
mats, and turn from red to black. The white pepper is from
the same plant, tho fruit being freed from the outer skin
by macerating the ripe berries in water. Before reaching
Cannanore we passed over three or four miles of elevated
rocky land, without cultivation, and arrived in the canton-
ment late at night.

In enumerating the localities where it is likely that chin-
chona-plants will thrive, the mountainous country in Mysore,
north of Coorg, including Nuggur and the Baba-Bodeen
hills, must not be forgotten. Nuggur consists of rounded hills,
from 4000 to 5000 fect above the sea, with peaks rising as
high as 6000 ; and the adjoining Baba-Bodeen hills attain a
height of 5700 feet. The climate is exceedingly moist, and
at the town of Nuggur, on the western side of the hills, the
rains last for nine months, during six of which they are so
heavy that the inhabitants cannot leave their houses. The
eastern side is drier and more level. North of Nuggur the
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chain of western ghauts sinks down far beléw the chinchona
zone, and mnorth of 14° they scarcely rise above the plain of
Dharwar.* :

There are several profitable coffee plantations in*Nuggur,
and I understand that it is in contemplation to cstablish »
teak plantation in that district. Though, as a locality for
chinchona cultivation, it is not to be compared with the

" Neilgherries or Pulneys, or even with Coorg, still it is
probable that some of the hardier species might thrive
there, and thus the area of the chinchona-plants would be
~ eventually extended from Nuggur,in 14° N, to the hills near
Courtallum, in the extreme end of the peninsula.

We embarked at Cannanore on board a little steamer for
Bombay. The view from the sea is pretty. On the left is
an old fort built long ago by the Dutch; in the centre,
looking from the anchorage, is a sandy beach, where elephants
were being loaded with the luggage of a detachment of
troops just arrived from Calicut ; and a little to the right is
the native town surrounded by extensive groves of cocoanut-
trees, with the blue line of the Coorg and Wynaad mountaius
visible in the distance. There are three very large buildings
on the sea-shore, one of which is the palace of the Beebee,
a long house, with the ground-floor let out as a pepper
warehouse.

The Portuguese built a fort at Cannanore in 1505. They
were driven out by the Dutch, who sold the place to a
Moplah, from whom the present Beebee of Cannanore is
descended, the succession going in the female line. She
is much in debt, but owns the Laccadive islands, as well a8
Cannanore, and the land round the town. We were told that
the Beebee considered that she had been shamefully treated
by the English Government, and that she spoke her mind

* Hooker's Flora Indica, i. p. 126.
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very freely on the subject. It appears that, in about 1545,
the Laccadive islands were conferred in jagheer on the head
of the Moplah caste at Cannanore, the ancestor of the Beebee,
by the Rajali of Cherikul, on the payment of a certain tribute,
which was duly rendered to the Cherikul family until its
destruction by Hyder Ali in the last century. After the
storming of Cannanore by the English in 1791, the islands
came into possession of the East India Company, and in
1799 they were restored to the Beebee's family, subject to
the payment of an annual pesheush of 10,000 Rs.

In April, 1847, & hurricane of unequalled violeuce swept
over the islands, which are only nine feet above the sea in
the highest part. The wind tore up the trees by the roots,
the waves flooded the land, and almost everything on the
two most valuable islands was destroyed. The Beebee bog-
rowed a steamer from the Government to send supplies for
the relief of the islanders, and she also obtained g remission
of one-third of the pesheush for ten years, on certain con-
ditions connected with reforms in her administration, Her
difficulties have chiefly arisen fgom being unable to pay the
sum demanded for arrears of pesheush, and for the use of
the steamer, and in 1854 the English Government assumed
the administration of the islands until the debt was paid.
It was desired that the Beebee should give them up alto-
gether for a pecuniary equivalent, but to this she has
resolutely refused to consent. The islands bave since been
restored to her.’

5 The inhabitants of the Laccadive
islands are Sooni Mussulmens. They
have some songs commemorating the
introduction of Islam 500 yvars ago,
but do not know when the Beebee of
Cannanore got possession. Menakay,
the largest island, is a mass of coral
54 miles in diametey. The land is
less than a mile wide, the rest being a
reef encireling a large lagoon. Within

a hundred yards of the reef there
is no bottom. The lagoon, which
abounds in turtle and fish, has three
entrances from the sea, one of which
has a depth of two fathoms. The soil
of the island is a coarse powdered
coral, with a little vegetable matter.
It is quite flat, no part being destitute
of vegetation; the south thickly co-
vered with cocoanut-trees and under-
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On the day after sailing from Cannanore we put into Man-
galore, where the town, like that of Calicut, is completely
hidden from the sea, the lighthouse aud a fow bungalows being
visible on a hill in the rear. This was the dry secason, and
the coast of Canara was not nearly so pretty as that of Mala-
bar, looking parched and dried up. North of Mangalore is
the port of Compta, with a lighthouse on a steep conical hill,
but no town visible. Compta is now the port of shipment for.
the cotton of Dharwar, and there werc several pattamars in

the anchorage, with their decks piled up with bales of cotton. y

They take it up to Bombay, where it is pressed and shipped
for England ; and we heard that the crews of the pattamars

work their way into the bales, and pull out large handfuls of
cotton, filling the space up with filth. In this way there is a.;‘
petty trade in stolen cotton along the coast, and the people
work it up into gloves, stockings, &e., for sale. E

Though, at the time of my visit, Compta was used as}
the cotton-port for Dharwar, yet the port of Sedashighur,{
further north, has a great advantage over it, and is they
only place along the coastgwhere there is safe anchorage:
during the S.W. monsoon. A point of land, called Carwar:
head, forms and protects the bay of Carwar and Beitcool cove,
and, with the assistance of a breakwater, there would be
safe anchorage throughout the year. A line of islands and;

w and the north more sparingly. | telescopes. Below them are 180
Rg.(t)g'abound, there are somg ca,tg, ya ! Malumgnies, or pilots, a rank obtained
fow cows and goats, large grey cranes, | by merit. Then 1107 Klasies, forming
ducks occasionally, and the mosquitos | the butk of the population, who are
are fearful. smell landed proprietors, go to sea for

The population is 2500; of these | regular wages, but are very indepen-
116 are Malikans, the aristocracy of | dent. Then 583 Maylacherries, OF
the islands, who own vessels trading | tree-climbers for hire. The head-men
to Bengal. The Koornakar, or agent { are elected by the people. The
of the Beebee, is generally a Mali- | islanders have six or seven vessels fit

kan; he collects rents, and super-
intends her traffic. The Malikans
have the exclusive privilege of wear-
ing shoes, live in large houses built
round courtyards, and possess Eng-
lish quadrants, charts, comppsses, and

for the Bengal trade, and three OF
four for coasting. They go with mone
to Goa and Mangalore for salf and
rice, with coir to Bengul, with cocod=
nuts to Galle, and bring Calcutts
cloths home.—Mr, Thomas's Reports
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rocks, called the Oyster rocks, a little to the northward, also

. offers a place of shelter. There is an anchorage under their

lee during the S.W. monsoon, where vessels might ride in
perfeet safety, and, when a lighthouse is established on the
highest Oyster rock, vessels will be able to approach this
dangerous coast, and run into the anchorage, during the sum-
mer months: Sedashighur is nearer Dharwar than any other
port ; a river, the Kala-nuddee, navigable for boats for twenty
miles, falls into the sea close to the anchorage, and a good
road is all that is required to make this place an important
port for the shipment of cotton. Energetic measures have
already been adopted for this purpose, and it will not be long
before Dharwar, the only cotton district in India where the
American species has as yet been profitably cultivated, will
pe supplied with a port where the cotton may be pressed and
shipped direct for England.®

After passing Sedashighur we put into Goa harbour, and
went thence to Vingorla, the port of the Belgaum district,
and a great place for the manufacture of earthenware chat-
ties, which are taken up the coast in pattamars. The follow-
ing day we were at Rutnagherry, and passing Sevendroog,
the famous stronghold of the pirate Angria, we concluded our
coasting voyage by anchoring in Bombay harbour.

6 T'he gross exports of cotton frum the ports in the various districts of the

., Madras Presidency in 1859-60 were as folluws ;—

Vizagapatam .. .. 40,758 1bs, Vulued at L£783
Godavery .. - - 3,000 e 36
Krishpa .. .. .- 198,670 " 1,591
Nellore ce e e 21,075 . 230
Fort St. George < 7,960,368 " 128,648
Tinnevelly .. .- .. 18,562,546 . 274,380
Malabar o e 2,509,132 " 49,900
N. and 8. Canara < 33,264,498 ” 504,905

Total .. 62,560,047 N 960,473

In 1860-61 the total export of cotton from Bombay amounted tu
355,398,894 Ibs. ; of which 278,868,126 1bs. went tv Great Britain.

In the same ycar the ports of Malabar and Canara sent 55,152,181 lbs. to
Bontbay.
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CHAPTER XXVIIL

THE MAHABALESHWUR HILLS AND THE DECCAN.

* Journey from Bombay to Malcolm-penth — Tho*Mahubaloshwur .lIi“S - :”10
village end its temples— Elevation of the Tills — Formation — Soil —
Climate — Vegetation — Sites for chinchoun-plantutions — I?nuuchgmmy
—Waee — Its temples — The babool-tree — Shirwul — The village syster:ll
— Village officials — Barra balloota — Cultivators — Festivils — Crops an
harvests — Poona — The Bhore ghaut — Return to Bombay.

THE districts best adapted for the cultivation of cl.ninchona-
plants are those in the southern part of the peninsula, atv
suitable elevations, which reccive moisture from Dboth mo?l-;
soons. The Neilgherry hills are the centre of these 'hlll;?
districts, and as we advance further from that nucleus In af
northerly direetion the rainfall from the south-wc'st mOﬂSOOﬂE
becomes heavier, while the climate of the winter, “’Uhen
easterly winds are blowing, increases in dryness. In 14 N-l
lat. the hills of Nuggur sink down into the plains of.])}mrowar,j
and from that point to the Mahabaleshwur hills 18. N..
there are few parts of the western ghauts which fxttam 2,
sufficient elevation for the successful growth of chinchona-|
lants.!
’ The Mahaba.leshwurs,. however, are upwards of 4000 .feet‘
above the sea, and it was therefore possible that thfzy mlghbf
present localities suitable for chinchona eultivation. Ing
February 1861 I started from the Mazagon bunde‘r,.atj
Bombay, in a bunder-boat, for the purpose of examlmngs
these hills, and, crossing the harbour, coasted for a shoﬂ;j
distance along the shores of the Concan, and then sailed up;

T !
' In lat. 15° N. the western ghauts are not more than 1100 feet above the%
sea.,

Cuar. XXVIL TO MALCOLM-PENTH. 459

the Nagotna river, with low jungle on either side. At
Nagotna two sets of hamals were waiting for us, and we
started for Mhar, a distance of forty miles across the low
country of the Concan. The hamals or palkee-bearers belong
to the Mhar or Parwari caste, who are also watchmen, porters,
and guides, and are Lelieved to be the aborigines of the
country. They are athletic men, with slender and remark-
ably symmetrical figures when young, always working in
gangs of twelve to each palkee, three at each end, and the
others relieving them at intervals, They carry the weight
with a skill which only a life-long practice could give, and go
over the ground at the rate of four mileg an hour, at a sort
of trot.

The country is generally well covered with rj
in stubble; and the numerous stacks of rice
five or six feet from the ground on stake

ce-flelds, now
-straw, raised
8, formed the

. principal feature of the landscape. A fow miles beyond Mhar

the western ghauts rise abruptly fram the plain of the
Concan, in two gigantic steps. The first step is ascended by
the steep corkscrew road of the Parr ghaut, and between its
gummit and the foot of the Rartunda ghaut, which winds up
the second step, there is a level cultivated Plateau. To the
left of the road, overlooking the Concan, there is g steep
conical hill, crowned by the famous robber fort of Pertaub-
ghur. Here, in 1659, Sevajee, the famous founder of
Mahratta power, assassinated Afzal Khan, the general of
the Mohammedan King of Beejapore’s army, at an interview.
We could see the dark walls of the fort, with ruined build-
ings, and a tall tree rising behind them. The ascent of the
second ghaut brought us, almost immediately, into the hill
station of Mahabaleshwur. The view from our lodging
embraced a foreground of rounded hills covered with green
wood, with ranges of pointed, rounded, and flattened peaks in
the distance, shimmering in the rays of a hot sun.
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The Mahabaleshwur hills are the lofticst part of the
western ghauts in the Bombay presidency. They form an.
undulating table-land of small cxtent, terminated to thel
westward by a very abrupt descent, often forming scarped
precipices overhanging the Concan ; and sloping down more;
gradually on the side of the Deccan. The highest peint, close
to the English station, in lat. 17° 59’ N, is only 4700 fee
above the sea. The English station, with a native bazar and|
village, was formed by Sir John Maleolm in 1828, and haﬂ%
received the name of Malcolm-penth. Several of the sur*é
rounding peaks are named after his daughters. The roadsi
are excellent, and are bordered by such trces and shrubs ask;
jasmine, figs, Randias, Gnidias, and Crotalariee, with a pretty 3
white Clematis climbing over them. The station is near
the edge of a range of precipitous mountain crags and cliffﬂ_é
overlooking the Parr valley. The cliffs arc broken by several!
profound ravines, thus forming promontories commanding!
grand views of the hill fort of Pertaubghur, the Concan, a.nd»{1
even the sea on very clear days. Good carriage-roads ll&V‘*?g
been made to those points which command the best views,?
such as Babington, Bombay, Sidney, and Elphinstone pointsy
all looking west. From Babington point there is & mags
nificent view. The station, with numerous bungalows peepin |
out amongst the trees to the north, is seen along the crest of!
a ridge which is separated from Babington point by a pro§
found ravine. The precipitous cliffs, now dried up and’
barren, are scarped and furrowed by the water which de]ugeﬂij
them during the prevalence of the south-west monsoon ; bul
there was one bright green spot where some potatoes we
cultivated in terraces, on the edge of a precipice.

The must conspicuous object in the station is an obeli
of laterite, erected to the memory of Sir Sidney Beckwit!
From this point, immediately above the little thatch
church, there is a good view of the station, the numero
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bungalows, peeping out amongst their shrubberies, dotted
about in all directions; the billiard bungalow, sanatarium,
and public library, all built of laterite, standing in an open
space; the native bazar at our feet; and a curiously shaped
mass of mountain peaks to the south and west.

One day we rode over to the native village of Mahaba-
leshwur, which is three miles from Malcolm-penth. The little -
village consists of a few dozen thatched huts, on the side of a
wooded hill, and some very interesting temples. By the
roadside, in the hedges surrounding the huts, there were

"roses, daturas, and jambul-trees (Bugenia Jambolanum) with

heads of graceful flowers.

The chief temple, built at the foot of a steep hill, has an
open space in front. The exterior wall is faced with pilasters
painted yellow, the intermediate space being red. In the
centre there is an arched doorway leading into an interior
cloister, built round a tank. No Furopean is allowed to
enter, but, from the outside, a cow carved in stone is visible
on the opposite side of the tank, with a stream of water

ouring from its mouth. This fountain is said to be the
source of the Krishna, and the temple is considered very
sacred in consequence. To the right, and a little in front
of the temple, there is a square chapel sacred to Siva or
Mahadeo. A flight of steps leads up to three narrow arched
doorways, the centre one being occupied by an image of the
bull Nandsi in stone, in a sitting posture, with its back to the
people, and facing the image of the God inside. The chapel
is surmounted by & very picturesque dome, with stone tigers -
at each angle. Tall trees and thick bushes cover the hill in
the rear immediately above the larger temple, and on the
left there is a long native choultry, with a thatched roof.

These temples were built about a century ago by a rich
banker of Sattara, but they stand on the sites of more ancient
structures, the work of Gowlee Rajahs. The Gowlees are a
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race of aboriginal herdsmen, seattercd over tho western ghauts

fromm Mahabaleshwur to Kolapore.  Though they now speak
the Mahratta language, yet a great number of their words,

their features, and many of their customs aro Canareso; and

they are evidently a branch of the great Dravidian group of
nations.

The temples of Mahabaleshwur posscss extensive landed
property, some of it on the slopes overhanging the Parr
valley. Tt is in charge of an hereditary Enamdar, who lives
in the Deccan, and visits the temples onee a year.  He keeps
them in tolerable repair, and pockets the surplus of their
revenues. From the village there is an extensive view of the
decp valley of the Krishna and Yena, to the eastward, which
slopes down abruptly from the hill on which Mahabaleshwur
is built,

As in Coorg there is a curious legend respecting the origin
of the Cauvery, so in the Mahabaleshwur hills an equally wild

story is attached to the source of the Krishna. It is said that

two giants, called Mahaballee and Antecballee, made war upon
the Brahmins, until they were destroyed by Siva. Defore
they died they asked a favour, which was granted, namely,
that they and their followers might be turned into rvivers
This is the fabulous origin of five rivers :—the Krishna, named
in honour of one of Vishnu's avaturs; the Koina and the
Yena, flowing to the Deccan; and the rivers Sawitri and
Gawitri, finding their way through gorges to the westward,
and becoming tributaries of the Bancoot river in the Concan.
. The Krishna is looked upon as a personation.of the God
Krishna in a female form, and is often called dace or lady
Krishna. This important stream, issuing from the cow’s
mouth at Mahabaleshwur, flows down a gorge bounded by
steep barren hills, terminating in rocky cliffs. We could see
the river, like & silver thread, meandering through some
cultivated land far below; but the general aspect of the
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conntry was barren and cheerless. During the monsoon it
is doubtless quite green.

The Mababaleshwur hills average an clevation of 4500
feet above the sea. . They are composed almost entirely of
laterite,> overlying eruptive rocks, such as basalt, greenstone,
and mnygdaloid; and the soil is a clay resulting from the
disintegration of the laterite.

On these hills October is the commencement of the dry
season, but during that month the amount of aqueous vapour
in the atmosphere is still considerable, while the temperature
is cool and equable. From November the air becomes gra-
dually drier until the end of February; the weather is dry
and cold, and & sharp dry easterly wind usually prevails.
The mean temperature of this scason is G4°, with a daily
variation of about 12°. Fogs and mists commence in March,
and gradually increase until the rain begins in the end of
May. The hottest month is April.  From the end of May to
Sept.ember there is almost incessant rain, and the hills are
constantly enveloped in clouds and fog. The mean tempe-
rature of the rainy season is 64-0° but the daily variation is
only 3°. The average rainfall is 227 inches, of which nearly
one-third comes down in August® (See Table, next page.)

The vegetation of these hills, as might be expected from
the cssential difference in the climate, is quite distinet from
that of the Neilgherries. There is a great want of forest-trees
in the jungles, and the trees and bushes are, as a rule, poor
and stunted. The hills are covered with prass and ferns, and
are dotted over with a shrub called by-the nativeg rumeta.
It is the Lasiosiphon speciosus,* with flowers something like
small Guelder roses, clustered in terminal umbels. The Randia
dumetorum, a thorny bush, is also common. In the thickets

2 The trap formation of the northern | Physical Society of Bombay for 1838, i
part of the ghauts terminates in 18« p- 5{2. vd v '
N, and is suqceeded by laterite, 4 Or Gnidia eriacephala of Graham.

3 Transactions of the Medical and | — Dalzcll’s Bombay Flore, p. 221,
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MAHABALESHWUR HILLS.

| !
Mean E Mean  Mean  Extreme Extreme ' Mean  Rainfall
1
J

[
MonTH. ! Tempe- ' Maxi- Minf- | Maxl- Mipi- . dadly tn WinNm

‘ rature, mum. | mum. ] mum, } mum. - Variation.  nches, -
Jan. .| 63 0 T 56 a5 | 45 | 13| New  NE.
Feb. - | 72 87 78 ‘ a6 | 14 o N.NW.
March ..| 71 79 | 65 87 | ®7 [ L ooe? o Do
April .| 74 8t | o7 00 o6 RE 15 N
May ..l m 78 66 88 “ LY B | 14h Westerly.
June .| 67 70 63 82 a2 | AT WS
July ..\ 63 64 62 74 1 IR S SO |
Avg. .| 63 | 65 | 63 | 70 Lot 2 iR LD,
Sept. ..[ 64 ! 66 f 62 73 | h6 ' 3 J‘ 006 ¢ Do,
Oct. .| 65 | 70 | 61 73 | 54 |8 Fasterly.
Nov. .0 64 | 70 | 58 72 | 51 | 11 i 0o Do
Dee. ..l 63 | 68 ' 58 boast ] oas o o2 Do

I observed & Memecylon, called by the natives anjun, & me-
lastomaceous tree, with beautiful purple flowers;® u small
Crotalaria, with a bright yellow flower; a Jasminum; an
Indigofera ; the Bugenia Jambolanum ; the pretty creeping
Cleinatis Wightiana ; some willows near streams; o Solanun ;
and the Curcuma caulina, a kind of arrowroot, with enor-
mous leaves, sometimes tinged with red,® in flower during the
rains.’

¢ Dalzell's Bombay Flord, p. 93. and ferns growing at Mn]x:;lvulcs]xwur
§ Tbid., p. 275. has been kindly fumished by Mr.
7 The following list of shrubs, trees, | Dalzell,

L1sPOF SHRUB® AND TREES GROWING ON THE HIGHEST GROUND AT MANABALESHWUR.

Eugenia Jambolanum, Callicarpa cana.

Memecylon tinctorium, Strobilanthus asperrimus and callosus.
Meesa Indica. Ligustrum Nellgherrense,
Pygeum Zeylanicum, Olea dloica and Roxburgiana,
Indigofera pulchelia. Tlex Wightiana.

Actinodapbne (2 sp.). Maba nigrescens.

Bradleta lanceolaria, Diospyros (3 sp.)

Eleagnus Kologa. Hopea spicata and racemosa,
Osyris Wightiana. Fmbelia ribes and glandulifera.
Lastostphon speciosus. Notonia grandifiora.

Salix tetrasperma., Artemisia parvifiora and Indica.

CHINCHONACRE.

Cuar. XXVII. CHINCHONA SITES. 465

I reluctantly came to the conclusion that the Mahaba-
leshwur hills were not well- sujted for the growth of chinchona-

'phmts. The intense dryness of the atmosphere during the

greater part of the year, the poor character of the vegetation,
and cven the enormous rainfgll during the Sammer months,
which more resembles the climatic conditions of the forests of
Canelos to the eastward, than the region of « red~bétrk ” trees
to the qutwaf‘d of Chimborazo, all pointed to ti]iS conclusion.
‘Nevertheless some seeds of chinchona-plants were forwarded
to Mr. Dalzell, the Conservator of forests in the Bombay
Presidency, which aro said to have come up well at Mahaba-~
leshwur. If these plants should really thrive it will prove
that they are capable of adapting themselves to differences of
climate to an extent of which we previously had no idea. I
sincerely trust that this may be the case, and that some
at least of the species of Chinchone now in India may be
successfully introduced into the Mahabaleshwur hills. Mpr.,
Dalzell informs me that there are high hills to the eastwar
of the Portuguese settlement of Goa, but not so clevated
Mahabaleshwur, where he thinks that some of the Chinclionz,
which flourish at low elevations, might be acclimatized. He
had observed that, in the Bombay Presidency, a difference of
150 to 200 miles southing is equivalent to a certain elevation,

CHINCHONACLE,

Grdmilea vaginans, Santia venulosa,

Pavetta Indjca, Wendlandia Notoniana,

lvxom nigri@os and parviflora. Hymenadictyon obovatum and excelsura,
Canthiurh wimbellatuim, Griffithia fragrans,

Vangueria edulis, Randia dametorum.

FERNS AT MAMARALUSIWUR,

Cheilanthes farinosa.
Polypodlum quercifalium.
Pleopettis nuda.
Pacilopteris virens,

Nephrodium mojle,
Sagenia hippocrepis,
Athyrium tilix feemina.

Lastrea densa and cochleata. ,

Asplenlum planicaule and erectum. Leptochitus lanceolatus.
)l:'l'gh_nzium f'}“'?a‘f:,"""‘ - Acrostichum aurenm.

Ti8 quadria lucida, and aquilina. 1; fwm scandens:
Campteria Rottleriana, ngzgz?xexda regalis.
Adtantam lapulatum,

2 n
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that is, that plants confined to tho highest ground in lat. 18°
are found at a much lower level in lat. 157 and thet
members of the family of Chinchonacear inerease in the'
number of genera and species as we travel south from
]\‘[almbu]cshwur,'al(mg the summit of tl{(\ range, to It 15°.
The road down into the Deecan, from Maleolm-penth, leads
to the eastward over hills bare of jungle, and sprinkled over
with a scanty growth of Lasiosiphoms and ferns,  After six,

- miles.it begins to pass along a ridge or saddie, with the deep

valley of the Krishna on one side, and that of the Yena on .
the other. The hills which bound these valleys are very prés:
cipitous, and, at this season, look grey and harren. with ridges
of rock cropping out, entirely destitute of all vegoetution. The
valleys and lower slopes of the hills are covered with ficlds of
grain, now in stubble, but which must look bright and green
during the rainy season. )

At a distance of ten miles from Maleolm-penth, on a SIQP"‘
overlooking the Krishna valley, there are some smnll expe”

rimental farms, belonging to apothecaries in Nir Jmnset]a?;' ‘

J eejeébhoy’s hospital at Bombay, at a place called Paunch-

gunny. An application was made for some (a]lin(-]wnn'l‘]mm'd :
to be raised at Paunchgunny ; no doubt all possible care ‘nI'
attention would have been bestowed upon them ‘“}d !

therefore, regret that it should be a locality where they are

uot at all likely to flourish. Iere the road descends.the Tad* "

ghaut into the Deccan, and in a couple of hours we reach!

the bungalow on the banks of the river Krishna, dpposite the

town of Waee. .

The town on the other side of the river, with its numeroﬂf
temples, was by far the most interesting place, in an archi-
tectural point of view, that we had yet secn. Long flights of
stone steps lead up from the waters of the sacred Krishna o
the paved platform on which the temples are built. Crowds
of women and children in blue dresses, and men in white
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cotton cloths and red turbans, were washing their clothes in-
the river, or Slttlng on the steps and gazing into the water,
while naked Brahmins employed themselves in scrubbing the
copper utensils of the temples. The largest and most im-
posing temple is that dedicated to Ganesa, or Gunputty as he
is called in the Deccan. 1t js a mass of solid masonry, whence
a wide flight of stone steps leads down to the Krishna. The
shrine itself is a plain stone building, with a large vestibule
in front, consisting of four arched entrances on eacl side, and
three at the end.  The ceiling of this porch is very curious,
It is formed of square flagstones fitted into cach othér, and
clamped together above, so0 as to make a flat surfacc exactly
resembling the pavement below. Frqm the porch a square
doorway leads into the shrine, which is a small chamber with-
out ornament or decoration, with tho colossal figure of Gun-
putty facing the entrance. The idol, with a huge elephant’s
hoad, the trunk of which it Liolds in one of its four hands, an
enormous belly, and cross legs, is hewn out of a solid block of
black stone. : ’

The temple of Gunputty is surmounted by a very remark-
able spire, consisting of broad concave flutings rising out of a
circlet of lotus-leaves, and approaching cach other slightly as
they ascend, until they finally terminate in another circle of
lotus-leaves, out of which a fluted dome rises and crowns the
spire. The whole effect is very good, aud forms the prin-
cipal feature in the view of Waee from the right bank of the
Krishna.

A little furiher back there is a small temple dedicated to
Siva or Mahadeo, surrounded by a high wall. Withiu the
enclosure, and in front of the shrine, there is a’canopy
supported on sixteen stone columns; the inner four being
under a small dome, and the rest of the roof consisting
of avery curious pavement-like ceiling, exactly similar to
that in front of Gunputty’s temple. ~Advancing through this

2u2
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*vestibule, which is a plain but perfect picce of masonry it

very good taste, we came to a large image of Siva's bull, called

Nendi, under a mandap or canopy, supported by four pillars.

The image, which is in a sitting posture, with its head turned !
towards the door of the shrine, has numerous omnment!':
ca_rved about its hea:(l and neck, ygnongst them a necklace Offf
bells. It is hewn out of an immense block of stone. Imme-i
diately in front of Nand: is the shrine itsclf, but the interiol'l;
was too dark to enable us to discern the god.  The lower pars
of the building is of plain masonry, with two small square
windows in fretted stonc-work; but the upper part is s

. : &
moutited by a richly-carved spire and dome, while on thﬂ}‘t,-_

cornice of the roof there are niclies containing stone figuresd::

The spire has three tiers of gods round it in niches, and 1
crowned by a fluted dome, resting on a cirelet of lotus-lea¥ ;
There is another temple on the platform fucing the rivers
dedicated to Parvati, Siva's wife. ' ' .

By the time we_had completed the cxamination of thes
temples, we were surrounded by a great crowd of B
ming, kamals, girls and boys, who continucd to follow
about. :

We then went up one of the streets of this most dovous..
little town, and came to a temple dedicated to Vishnu, f‘h’;@
enclosure of which is also surrounded by a high wall, witilg;
lean-to grain-shops outside. The interior of the enclosure 1%
lined with betel-nut palms, and paved with large flags, on ond
of which the figure of a tortoise is carved. Thetemple stands;
in the centre, with a richly ornamented spire above it. The;
interior consists of a nave, with aisles on each gide, and &
the end, opposite the doorway, there is an open gratings
within which is the" deity. .The temple was crowded withi
nautch-girls, and numbers of people were passing in and*
out, doing poojah. - They first prostrated themselves .at the
entrance, then before the grating, and finally touched a bell:
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overhead before giving place to other devotees. Nearly
opposite Vishnu’y temple is another to his wife Lakshmi.

We afterwards walked through the bazar, a busy inte-
resting scene, crowded with people. We saw exposed for -
sale grains of all kinds in baskets, heaps of red ochre for
painting Gods and the scct-marks on the forehead,® sweet-
meats, cotton cloths, muslins, and chattics of clay and
copper. Near the river there are five smallor temples to
Siva, cach with its Vandi outside the door, and many sacred

A peepul-trces, surrounded by walls of solid masonry.

At sunset the view of Waee from the opposite side of the
river, with the temples reflected in the water, the thiclkets of
trees behifl, and the crowds of people in snow-white cotton
dresses and red turbans, was enchanting. Waee derives its
great sanctity partly from being on the banks of the sacred
Krishna, and partly from the tradition that it was the
residence of the five Pandus, the favourite mythical heroes
of the Hindus, during part of the time of their exile. The
peopie still have many tales respecting their deeds, especially
those of Bhima, who was the biggest and strongest of the
five. A peak rising above the dried-up barren line of
mountains behind the town is called after them Pandughur.
The temples of Waee were chicfly built, about a century ago,
'by the head of a wealthy Mahratta family named Rastia.

From Waee we travelled over dried-up plains, with arid
desolate hills in the distance, and rcached the village of
Shirwul at early dawn. There were g few banyans near the
road, and some babool-trees (Acacia Arabica) dotted about
over the plain. The babool-tree in the Deccan has the same

8 ]%vcry Hindu wenrs seet-mark | latter wearing his mark horizontal,
on his forchead. These marks arc | and the former perpendicular, Any
¢hick dunbs of white carth, red ochire, ' conieal or triangular mark is a symbol
or sandal-wood, and there are several - of the fnge. Two perpendicular fines
forms according to the different seets, and a dot between, denotes a wor-

The gmnd dlstm_ctmns are \.wt\vvvn ‘ shipper of Vishuuas Ruma or Kriha,
worshippers of Vishmu und Siva, the  §e, &
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uses as the carob in Peru.  The hard tough wood is extens,

sively used for ploughshares, naves of wheels, and tent-pegs; .

its necklace-shaped pods are favourite food for sheep and

" goats, and the bark is used for tanning? 1t flourishes on dry

arid plains, and especially in black cotton-soil, where other -

trees are rarely met with. "The hedges round Shirwul are of =

prigkly pear or milk-bush (Euphorbia tiruealli").

Shirwul is one amongst many of those village communities:
of the Deccan which have retained their peculiar customs ;
and organization from time immemorial. The Hindu Rajahs
have been succeeded by Mohammedan Kings, who in their turn -
have deen followed by Mogul Subadars, Mahratta Peishwas,
and Lnglish Colleetors, but the village commuffitics have’
continued unchanged through all these revolutions, and thus .
the great mass of tho people still live under institutions
which excite veneration from their immenso age. The cul-
tivator of the Deccan obeys precisc‘ly the same rules and has
th’e.same customs as wero followed by his ancestor before the
period of history commenced; and, as tho land-assessment
has now been established for thirty ycars, dn remarkably easy’
te'l‘mS, his condition may not disadvantageously be compared
Wlfrll‘l that of any other peasantry in the world. ;

%he village-system of the Deccan is so curious in itself, a.nd‘
80 Interesting from its unknown antiquity, that some acéount

of one of the villages a few miles from Poona, similar in all
1-espec1.;s to that of Shirwul, will not be out of place. I have
taken it from an article written thirty years ago.? ’

The land belonging to the village comprises 3669 acres,
1955 arable and the rest common’ pasture, with hedges of
milk-bush (Euphorbia tirucalli) enclosing the garden-grounds.
The village, which is surrounded by a mud wall with two

"‘

9 Cleghorn, p. 222. « Dalzell, p. 86. 2 Acoount of the villa Lony, b
1 Or Kuphorbia neriifolia, Dalzell, | T. Couts. " T%m@:}?amg& ‘;{w Bomy'baz
p- 226. Literary Socisty, 1823, vol. iii. p- 172.
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gates, includes 107 dwelling-houses of sun-dried bricks with
terraced roofs, a chowree or town-hall, and three temples.
The houses have wosyrees or open porticos in front, and the
interiors consist of three or four small dark rooms with no
windows. The temples are of hewn stone and chunam.

The boundaries and institutions of the village have under-

gone no alteration from time immemorial, and its.offices

are hereditary. They consist of that of the Pattel or chief
magistrate, his deputy the Chowgulla, the Koolkurny or
accountant, and of the Barra Balloota, or twelve subordinate
gervants.

The Pattel holds his office, which is heréditary and salgable,‘
from Government, under a written obligation specifying his
duties, rank, and the ceremonies he is entitled to. He has
to collect the Government dues from the cultivators, punish
offences, redress Wrongs, and settle disputes. In important
cases he summons & Punchayet or sort of jury, and wlen

they are of a serious nature he refers them to the Amildar or
Collector of revenue. .

rhe Koolcurny or accountant keeps the records and
accounts, comprising a géneral measurcment of village-lands,
a list of ficlds, of the inhabitants, and a detailed account
of the revenue. He is generally a Brahmin, and has lands
or fees allotted to him by Government.

The Barra Balloota offices are hereditary, and the holders,,

culled Ballootadars, are bound to their scrvices to the

© community for a fixed proportion of the produce of the soil,

from each cultivator. They are twelve in number, namely,
the .Sutar or carpenter, who repairs all wooden instruments ;
the Lohar or blacksmith, who keeps all jron-work_ in repair;
the Parit or washerman, who washes all the men’s clothes;
-the Nahawt or barber, who shaves and cuts the nails of the
villagers, and kneads the muscles and cracks the joints of the
Pattel and Kooleurny ; the Kumbhar or potter ; the Potedar
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or silversmith; the Goorow or dresser of idols; the Kol or
water-carrier; the Mang or ropemaker, who makes ropes of
Hibisews cannabis, and is of very low caste ; and the Mhar
or Parwarrce, an outcast whose dwelling is outside the
village—he acts as watchman, carries letters, and givés:
cvidence as to village rights, beforo Punchayets; the
Tsamhar or cobbler, and Gramjosi or astrologer. .

BCS.idcs the above dutics, the Ballootadars have certain
pe'rqulsites. The carpenter furnishes the stool* on which the
brides and bridegrooms are hathed in the marringo cere-
mony; the blacksmith sticks the hook through the flesh
of devotees who swing; the barber plays on the pipe and
tabor at weddings ;5 and the potter prepares the stewed
mutton at harvest-homes. In addition to the Ballootadars
there are some other lower officialy called Alutadars, consist~
g of a watchman, gatckeeper, betel-man, gardener, bard,
musician, and host of the Ganjams of the Lingayet scet.

Tho cultivators of the Decean are lean short men, with
black straight hair, kept shorn except on the upper lip,
bronze complexions, Ljgh eheck-bones, low forcheads, and
teeth stained with betel. They arc temperate and hard-
?VOl‘king, warmly attached to their children, frugal, and not
1'mP"_O"idOnt, but deceitful, cunning, and false. Their food
Cf)llSlStS of grains, pulses, greens, roots, fruits, hot spices, and
oil; together with milk and ghee. No liquor is sold in the
villages. Their every-day farc is first a cake of bajree’ or
Jowaree,* baked on a plate of iron; sccondly green pods
or fruits cut in pieces, and boiled with pepper, garlie, or
turmeric ; and thirdly a porridge of coarse-ground jowareannd
salt. They bave three meals daily., For breakfast they eat
a cake with spiced vegetables, and a raw onion; their wives
bring them their dinners in the fields at noon, consigting’
of two cakes and green pods boiled ; and pori‘idge and milk

3 The cumboo of the Madras Presi- 4 The cholum of Madras (Sorghum
dency (Holeus spicatus). rulgare),
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form their suppers. The holiday fare is cakes of pulse and
sugar, and balls of split gram and spices.’ ’

These hard-working people gencrally wear nothing but
a dirty rag between their legs, and another round their
heads. On holidays, however, they come out in a whitc
tarban, a frock of white cloth coming down to the knces,
a cloth round the- waist, and a pair of drawers. The
furniture of their dwellings generally comprises two wooden
pcstles and a stone mortar, earthenware and copper utensils,
o wooden dish for kneading dougl; a flat stone and rolling
pin for powdering spices, two iron cups for lamps suspended
by a chain, and two couches laced with rope ; the total valuc
being about 40 shillings.

The men, as well as the women, are very fond of attending
annual pilgrimages at the temples, and several festivals
Dbreak the monotony of their working days, the chief of which
are the Hooli, the Dussera, the Dewallee, and another in
honour of the cattle.  The Hooli is held at the full moon in
April, and lasts five days. The Dussera, to celebrate the
destruction of the Demon Mysore by the Goddess Kali,
is in October, and the Dewallee twenty days afterwards.
T'he cattle festival is in August, when the oxen are painted
and dressed up, fed with sugar, and worshipped by their
owners. In the hot dry months the cultivators hunt deer,

lares, and wild hogs.

5 The natives of Indin are suppl}ed, jhingo (Luffe acutangula); the fruit of
by Nature, with an endless varicty | Momordica churantia; green frdit of
of coudiments to scason their food, | Morindu citrifolia; the legumes of

many of them growing wild. In the
different parts of India I noticed as
many as twenty-five ingredients used
in curries and porridges.  The tender
Jeaves and legumes of the agati
(Aguti grandifiora) ; oil from the el-
lospa fruit (Bassia longifulic); young
unripe gourds of the Benincasa ceri-
fera; the papaw fruit; coconnut-oil ;
the leaves of Canthinm parviflorum ;
capsicums ; cinnemon ; leaves of Coe-
culus vdlosus; turmeric; cardamoms,

the horse-radish-tree (Hyperanthera
Moringa); the plantain; the tender
shoots of the lotus; the pickled seeds
of a Nympheea ; the leaves of Premna
Iatifolia ; berrics of Solaum verbuasel-
Jolium; legumes of Trigoucllu totre-
petala ; the white centre of the leat-
culms of lemon-grass; the Lablub
cultratus ; onions ; the fruit of Supota
elingoides in the Neilgherries; the
moong (Phageolus mungo); wid many

other pulses,
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The agricultural implements used in the Deccan are the

same as were in use upwards of 3000 ycars ago. They
consist of a plough, which mukes a mere serateh, made of
babool-wood ; a rude eart on two solid wheels; o harrow with
wooden teeth ; and a drill-plough.®  The oxen do most of the
work; and the sheep are black and white, with long hanging
ears. There are two crops, called the Khereof and Iubbee.
In the Khereef crop the sowing takes place in June and
July, and the harvest in October. DBajree is sown with a
drill-plough in rows, mixed with toor and other pulses. It is
the chief food of the people.  Next comes the other common
grain jowaree, Italian millet, raggee, badlee, and the amaran-
thus arc sown in smaller quantitics.  All land, whether
ploughed or not, is subjected to the drag-hoe, first lengthways
and then feross, loosening the surface and destroying weeds :
and crops of millets are alternated with those of pulses.
When the harvest begins, a level spot is chosen for o thresh-
ing-floor, and made dry and hard. A pole, fivo fect high, is
fixed in the centre, the grains are heaped round the fioor, and
the women break off the ears and throw them in. Oxen
are then tied to each other and to the post, and driven round,
to beat out the corn. Winnowing is done by a man standing
on a high stool, and pouring out the grain and chaff to the
winds.  Ceremonies are then performed in honour of the five
Pandus, and the grain is stored in large baskets. The pulses
which are sown in the Khereef crop aro toor raised in jowaree
and bajree fields, the pods of which are detached by beating
the plant with a log of wood ; moong, sown by itsclf, and when
ripe pulled up by the roots; ooreed ; mutkee ; and lablab.
Plants from which cordage is made, namely the sun (Cro-
talaria juncea) and ambadee (Hibiscus cannabinus) are also
raised. They grow to a height of five or six feet, and gre

¢ The ploughs, and the carts on | tho ficlds, are mentioned in the 1lst
wheets bringing home the food from | Ashiukg of the Rig Veda.
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then pulled up, steeped for some days in water, and the bark
stripped off. ’

In the Rubbee, or cold season crop, the sowing takes place
in October and November, and the harvests in February. At
this time wheat is sown in rich black or loamy soil, well ma-
nured ; gram (Clicer arietinum) in the best black soil; and
flax, generally raised on the edge of wheat-fields, in strips of
fouw rows. The land is only ploughed once in two years, to
the depth of a span.

As the Indians of Peru live chiefly on roots, so the natives
of the parts, of India which I visited find their chief sus-
tenance in numerous kinds of millets and pulses. Rice is
certainly their favourite food ; but, from the expenses attend-

‘ing the necessary irrigation, it is dearer and not so easily

attainable as the other cereals, and the great mass of the
people live on dry grains and pulses. All these cereals con-
tain less nourishing matter than wheat, being comparatively
poor in nitrogen, but this deficiency is made up by the pulses
which are gepera.lly eaten with them. It is a most remark-
able fact that the natives habitually combine these two
different kinds of food, in their dishes, in about the same
proportionsas science has found to be necessary in order that
the mixture may contain the same proportion of carbonous to
nitrogenous matter as is found in wheat.” -

7 Dr. Forbes Watson has made : Neilgherry hills, which is the Italian
gome very interestiug calculdtions on | millet, The sedds are used for cakes
the smount of pulses rich in nitrogen, ‘ and porridge. In the Dececan it is
which must be added to rice and | only cultivated in small quantities for
othér cereals comparatively poor in | the ryot's own use, and seldom for
that constituent, in order that the | market. The griin is very small.
mixtare may contain the same pro-, 2. Panicum Milivccum, called verg-
portion of carbonous to nitrogenous 'goo on the Puluey hills, and warree
matter as is found in wheat, nalnely | in the Deccun : a small mille, gene-
six to one. (See Table, next page)) * | rully sown broadcast on the sides of

The cereals which I saw growing | hills. In the Neilgherries it is used
in the peninsula of Iudia, besides sice, | as an offering to the gods, mixed with
maize, wheat, and barley, were (— honey, and wrapped in plantain-leaves,

1. Seturia Italica, called tennay in 3. Panicum pilosum, or badlee, will
Tamil, and samee by the tribes on the | grow in the worst soil, but is not:
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Every one who lus travelled muel, in difforent parts of the
world, or who hay reflected at all ou the subject, well knows

2

CURBEALS,

[FUUSNR B U Cievs

Proporion Arigtinom,
of e e

Curbimoeus

=
|
” ( Naxes, Propo

Nitogenous | N
Maer, i I 0 f

T NI

et ] Bagee o, 10 parts { 11 parts !
1yt ) Riee .., 300 9L, !
LI RO {Juw;\rm,\. we 5y, f
85ty 1 5 Maize |, o, 6o, |
Blto§ ) Tomay . oo 50, {
TEt v Byree | . 1y “ i, !
Tdtu 1 fflartey |, 1 " 3t ., {
64t 5 Warree, | 190 o,

PULBES TO Bt ADDED

Phassdus

Phascartus , Dn)i«hml Mliehoe | $rjatinn
Mistyo,

Tmflorum  Ymdict,

Avonitiul wn | Stucrnis,
it |

ritun of Cartionons 1o Nitrogensis Matter,

e -
('M i) 2713 27t 2t i3l
G2t 59 parts | WY parta) 59 parts W parts
I N I N A
[ o

i, ? 9 ., {8 o, {2l W (3 .
a o, oy, lee 2oL 30
E 2 g g6, tas L, 12 . 3 .
%2, o2 o, (B . (2w
w o, b, in wojr o, tw
o";“'f"" ¢ .18 .

ek cultiveted, unless the  raing
appen to bo too scutty for other
cropy,  The seed is very small, form-
g w lovig hairy spike.

3. Cynoserus corveamm, or rages, 4
& very prolific grain, and lformis the
staple food of
Mysore, und on the slopes of the
ghavta, It reguires g Hichit goad soit,
from which the water rendily flowy,
{:\ ]the Decean thoy wuise it jn seed-
beds, wod  transplant when g few
inches high, 1t is mgde info dark
brown enkes,

3. Holvus spientus, ot spiked millet
ealled rumbion in Mastrus, wnid birjree in
t.h.o DC?C“"' _whem it is tho chict fued
aof the ml‘n.\bltauts, and s cansidered
very nutritions.

6. Norghum valgare] or great millet,
eatled chodum in Mudras, and jowares
in the Peccan. It in vuvle inty eakey
and porridge, and the staiks, which
contuin sugar, are exeellent fodder for
cafle, It grows six or eight feet
high, and sout exhausts the soil, so
thut two crops arc never tuken in
SULCORRION. .

7. Seewmum Lntivum, or gingelee

oil-planit, ealled ¢4 in the Decean.

il is expressed from the seeds, whick
wre ulyo tousted and ground indo meal

for foud. T the Decean it s sown on |

tho poorer elusses in

gravelly or red soil, ugul tho, plunts
rraw three or four feet iu;,:h.. Presents
of the seed, mude up in Bttle boxes,
wre exehanged by fiends on the day
thik the s tukes its nertherly deeli-
uution; and they sre also neceptable
as offoriugs to the god Mohades or
Siva.

With these soven grains, the follow-
gz pridues nre wsanlly mised —

Lo Cheer ariclionm, ov Bragal gram,
the seeds of which are Baten, }l!lll the
oxwlic ueid, which exudes from all

! parts of the plsnt, is ised a8 viveger
for enrrics.

2. Dulivhos unifloris, or hors¢ gram,’

with groy secds, used for foeding
horses und eattle. . i

3. Dolichos sinensis, ox lobia, n twin-
ing unnual, with large pale violet
flowers, The seeds are much used
for food. .

4. Cujanus Indieus, pigron-pes, or
taor. A Mrub three to six feot high,
with yellow papilivnaecons flowors.
“This iy an excellent pulse, and makes
u gobd peas-prkling,

5. Phaseolus mungo, Ylack gram, of
moong. A nearly vreet, huiry aunual,
with grecuisteyellow flowers, It 18
wiel cultivated, and fx a very tmpor-
tant wrtlele of fond.

6. Phaseolus rostratus, or kullowsda,
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that there is far more_happincss than misery on this eartly,
that the good outweighs the ¢vil, and that the wars and
revolutions of history are but specks on the long periods of
tranquillity which remain for ever unrecorded. The village
system of the Decean is a venerable monument, reminding vs
how little the turmoils and ecivil wars, invasions, and revolu-
tions, of which history is eomposed, affect the.mass of the
people- The endless conspiracies, treasons, massacres, and
pattles which fill the narrative of Briges’s Ferishta might
not have happened in the Decean at all, for all the change
they have effected in the institutions and customs of the bulk
of the population. The Ballootadar still holds the same offico
which was filled by his ancestor centuries ago, performs the
game serviee, and receives the same perquisites. The culti-
vater uges the same implements, raises the same crops in the
same way, and practises the same customs.” As it was centu-
ries ago, so it is now; nothing is changed, and these time-
honoured institutions continue to bo admirably adapted to-
the simple wants and habits of the people who live- under
them. These peccauees now enjoy their land for a very -
trifling assessment unalterable for thirty years, their means
are sufficient to supply themsclves and their families with all
they require in the way of clothing and furniture, they have
a considerable variety in their food, days of relaxation and
fcétivity are not of rare ocevrrence, their immediate superiors
are of their own race and religion, and there is little to

a twining plant, with large, deep rose- plant of which thero are scveral
purple, papilionaceous Howers, grown | varietics. The secds are much eaten.

in Malsbar, and other parts of the
peniusula.

7. Anvther kind® of moong, called

reed, with black and white sceds,

8. Lablad cultvatus, tWining plant,
with white, red, or purple papiliona-
ceond flowers; much cultivated in
gordens, and used for food,

9. Dalichos lablud, or bulla, o, twining

by tho poorer classes when riee is
dear, and are reckoned a wholcsome
substantial food. Cattle are very fond
of the stalks. One variety, with white
flowers, is cultivated in gardens, sup-
portéd on poles, forming arbonrs about
the doors af houses, The pods are
caten, but not the sceds,
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remind them of the presence of forcign rulers. On tho whole,
in their own simple way, thiey probably enjoy as much hap-
piness as the peasantry of most other countrics in the world,
while their wants arc fewer and their desires more easily
attainable. .

In the country betwcen Shirwnl and Poona the harvest
had already.been reaped when we crossed it.  In one or ?WO
places there were avenues of mango-trees by the road-side,
but generally the country was bare and trecless. The gl‘tfﬂt
city of Poona, once the scat of Mulratta power, still retains
the signs of its former splendour. In the narrow crowded
‘streets there arc many large houses of two storics, with much
richly carved wood about the balconies and doorways, and
frescos painted on the walls of Gods and Goddesses, mu! scenes
in the lives of the Pandus or of Krishna. The bazar 18 gene-

rally thronged with Brahmins, Moslems, Lingayets, Bohrahs,

Parsees, men, women, and children, whilo the shops are
occupied by silversmiths, workers in copper, brass, and .WOOd;
sellers of grains, drugs, oils, and ingredicnts for CwITIes; of
sweetmeats, of cloths, of blue and green ban.gles for women,
and of endless other wares. The temples are numerous, but
n(.)ne of them are remarkable either for size or beanuty. The

old palace of the Deishwas forms one side of an open space, -

and is surropnded by a high wall with semicircnlar bu.stlan-
The entrance is by an archway, flanked on either side by
solid Norman-looking towers, with a baleony over it, extend-
ing from one tower to the other, from which the young
Peishwa Mahadeo Rao threw himself in 1799. .
In 1773 the Peishwa Narrain Rao was murdered in this
gfoomy-looking castle by his uncle Ragonath Reo, and‘ many
another deed of darkness has been done within its walls. |
Leaving the town, we drove past the Hira Bagh or
“ diamond garden,” where there is a large tank with a wooded

island in the centre, to the foot of thg rocky-hill of Parbutty, '
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m the summit of which there-is a temple to Siva. The
ascent is' by a well-cut flight of steps, and the temple,® which
srowns’ the hill, is surrounded by a wall of very solid
masonry, with a cov?red gallery having quaintly carved
Yooden balconies, and an open rampart above. From onc of
hese balconics Bajee Rao, the last of the Peishwas, watched

1e defeat of his army at Kirkee in 1817 ; when Peona, and
\ 11 its territory, became an integral part of Dritish India.

! The view from’ the Parbutty hill is very extensive. At
pur feet was the Hira Bagh, with its broad sheet of water,
nd numerous groves of trees; beyond was the great city
lmost hidden by trecs, the roofs of houses showing here and
there, but no conspicuous towers or lofty building. Further
still we could see the windings of the rivers Mula and Muta,
ibutaries of the Krishna. To the left was the village of
Kirkee, and to the right the churches, numerous bungalows,
nd otlier buildings of the English cantonment. At this
ime of year the whole mass of buildings and gardens forming
nd mingling with the city and cantonment, is surrounded
y brown dried-up plains, and rocky arid-looking mountains,

which furnish a sombre frame to the picture.

This magnificent view was exceedingly interesting, because
it scemed more than probable that, in a not far .distant
futnre, the city of oona might become the capital of Dritish
India—the seat of Government of a vast Empire, united for
he first time in history under one firm and beneficent rule,
njoying a universal peace unknown for centuries, and rapidly
fdvancing in material prosperity. Caleutta ‘must be given
p as the most distant from England, the least conveniently-
ityated as regards other parts of India, and the most un-
aealthy place that could be sclected for a capital. This
int onee granted, the old Mahratta capital recommends

¥ Built in 1749 by the Peishwa Balajec Bajee Rao.
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itsclf as combining all the advantagna in which the pewtifen
bauks of tho Hooghly are deficient. I'vena ja lri‘thin :f::
hodrs’ journey of the port of Bombay by mitrond ; situatod
on an clevated table-lund, its elimate js healthy nn:l auitable
* both for Europeans and unatives; and it is in a wulm"
position as regards all the Presidencivs of lmli;s. |
"I'he railroad from Poona to Bowbay stoppesd st Khandalls
fm tho summit of the Bhore ghaut, where a portion of §
s still qlrﬁnishml. Tho village of Khnwdalls is perched o
the edge of a deop chasm, monntains riso up into sharp
p.eaks to the right and left, and thero is u very extensive
view over the Concan plains, Here the pmongens lnd t
get out of the train, aud go down the ghaut by the oxcellopt

road mado by Sir Johu Malcolm, in bulluck-yharries or

in palkees, on pouics or on foot. The warks of tho railway
were, however, progremsing fast; and when finished, the
railroad up the Bhore ghaut will bo one of the fost ro
markable works of the kind in the world. The station n
Khandalla is 1800 feet, and Kampuli, at the foot of the
ghaut, barely 200 fect above the sea. For u distance o
220 n.\iles there are no passes for wheeled vohiclos from
Bombay to the interior, excopt the Bliore and ''ul ghauts, s
precipitous- is the volcanic scarp which forms this portion o,
the western .mountuins. .

The railroad incline down the Bhore ghant is upward:
of fifteen miles fomg, the rise being 1331 foet, and th
average grodient 1 in'48. In this distanco there will b
253‘) Vyardsvof tunn.elling, besides an immense amount ¢
‘oulgi. yend embanking, eight viaducts, aud cightoen bridge.
vr;-‘:Th{@,‘:best known work of this kind in Europe is at Spn
: Mmg, across the Norig Alps; but that of the Bhore gha
lt in length, in height, and iy the stcopuces of tl

Moot of the Bhoro ghaut is the village of Kumim
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whence the railroad rums across the pluns of the Conean,
over an arm of the sea, past Tannah, and throneh the island
of Salsette, into the town of Bombay.

I had now personally exumined the Neilgherry hilly, the
Koondahs, the P'ulneys, Coorg, and the Mahabaleshwurs
and collected information respecting the hills near Cour-
tallum, the Anamallays, the Shervaroys, Wynaad, the Baba-
Bodeens, and Nuggur. After a careful consideration of the
conditions which each of these districts offer. and a com-
parison of their clevations, climate, soil, und the character
of their vegetation, with those of the South American
chinchona forests s 1 was fully confirmed in the opinion that
the mountains of the Indian peninsula offered a splendid
field for tho cultivation of this new and most valuable
product: e -

fhe different species thrive in different localities, and
require yarious modes of treatment, but 1 fml .mchmsd 1o f‘im
polief thut one species or another will thrive in all the hills
grom Cupe Coworin to the parallel of 147 N This view
may Prove to be too sanguine, mxd. it may bu. that the
droughts at onc SCasol, and the excessive mm.fau i another,
in several of the hill districts, will prove prejudicial to sue-
cessful cultivation. Under any circumstances, hosrvuAvvr, th.en»
can be no donbt that the climates of the Neilgherries,
Anamaiiays, Pulueys, and probably Coorg, are admirably
adapted  to the production of quinine in these precious
trees. On the other hand, it is possible that, under cul-
tivation, the chinchonre may be able to adapt themselves
to conditions of climate differing as much from those of
their native habitat even as the Mahabaleshwur hills, and
that their cultivation is capable of far wider extension than 1
am nov able to expect. It would be a source of gratification
if chinchona plantations could be establislied i any part
of the Bombay Presidency ; and while Mr. Dalzell, the able
Zd
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Conservator of forests, superintends any experiments whicl

. . . . ¢ O
may be made, 3t will eertainly not be from a want

. . . LR T b 'On
botanical knowledge or intelligent care, if his anticipatt
of suceess are not realised.?

9« T cultivation of the chinchom-  ure peenliae to their 1'thVﬂ ﬂirf:ﬁti;tf;
trees iy succeed in localities not . Report by Dr. Iim:ulm(}'\‘)?}‘.‘;l L861
appenring o offer exnctly the same | the Caleutla Guzette, Augustol, 1
conditions regarding elimate and the | po 467, :
gonernl charneter of the eountry s
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CHAPTER XXVIIL

CULTIVATION OF THE CHINCHONA-PLANTS IN THE NEIL-
GHERRY HILLS, UNDER TIIE SUPERINTENDENCE OF
MR. McIVOR.

In previous chapters detailed accounts have been viven of
the proceedings eonnected with the collection of chinchona
plants and seeds In South America, their conveyance to
India, and the selection of suitable sites for their cultivation.
It now only remains to record the progress of this inportant
experiment in the Neilgherry hills during the last year, and
to offer some remarks on the contemplated measures con-
neeted with its future management. A very valuable Report
by Mr. McIvor, on the same subject, will he found in an
Appendix.

It is a subject of congratulation that the Government
should have at theit disposal the services of one so admirably
fitted for the post of Director of chinchona cultivation as Mr.
Meclvor. This gentleman has superintended the Government
gardens at Ootacamund for fourteen years, and their b auty
as well as their usefulness are due to him ;' while his peri-
odical visits to the Conolly teak plantations have heen pro-
ductive of the most valnable results,? and he has successfully
introduced a great number of English and other plants into
the Neilgherry hills.* My, Mclvor combines with his attain-
ments as a seientific gardener great practical experience, and

!« Mr. McIvor deserves great credit | formed from the commencement by
for the manner in which he has laid | Mr. Melvor, with great industry and
out the gurden. Tt is both & beanutitul | artistic skill, out of a rude ravine,'—

lcasure-ground, and a valuable public | Minute by Sir Charles Trevelyan, Feb.
institution for the improvement of | 24th, 1860.
indigenous, and  the ‘naturalisation 2 Qleghorn, p. 318.
of foreign plunts; and it hus been 3 Cleghorn, p. 180 and 359.

YE2
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a thorough acquaintance with the climates, soils, and flora of
the hills.  Heo has Iong taken a deep interest in the (questiop
of the introduction of chinchona-plants into India, and he
brought the subjeet to the mnotice of Tord Huarris, then
Governor of Madras, as long ago as 1850, Since that time
he has made himself master of the subject by a study of
every work of any importance which has appeared in Kurope
within the last thirty years;* while the practical knowledge
which he has acquired of the requirements of chinchona-plant®
during the fiftcen months that he has now superintundﬂd
their cultivation, in addition to his previous qualifications
makes him fitter than any other person that could be found
for the direction of this most important experiment. :
In July 1861 Mr. McIvor was appointed Sul!(,'l'intomlcut- of
chinchona cultivation by the Madras Government, with full

. - direct ¢ jca
and entire control over the operations, in direct communicd”,

tion with the Government, and subject to no intul‘ﬁ.‘l'(‘,l.lce
~from any intermediate authority.’> Ovders to the sutne eﬂel.lt
were sent out to Madras by the Secrctary of State for Indis
in Council on July 2nd, 1861, and the same orders were re;
peated both to the Governor-General and to the Governor (;l
Madras, in despatches dated February 18(.32.. It \.vas above 'ﬂn
things important that Mr. Melvor's position, 1n connexio

with the chinchona experiment, should be authoritatively

. o R - r‘
defined, in order to protect him from attempts at mten
4 3 . 08

ference, which Lave been as vexatious as they have be

s Fanedits olr®
4 I have supplied Mr. Mc Ivor with | 6. Spruce’s 1<.a‘p.ul‘/tzon ,t” proth
the following works on the chinchona- | Seeds and Plants of C. mur('/rubru.WW
plants :— | 7. Pritchett’s Feport on the €
1. Weddell's Histoire Nuturelle des | ehona Plants of Huwnuco,

Quinquinas. 8. Crosg's lleport on the C. (,7mld’r~

2. Howard'’s Nueva Quinologia de | minea. . e
Pavon. . 9. Junghuhn’s Cultivation of
8. Poeppig's Notes on the Chinchong Quina-tree in Java, 1859. o
Trees and Barks of Huanuco. 10. Botanicul Dexeriptions of Spett
4. Karsten's Medicinal Chinchong i of Chinchone now growing in Indi: ’
Barks of New Granuda. | > Order of the Madras Gueernm®™
5. Markham's Report of a Visit 1o July 3rd, 1861, No. 1328.
the Chinchona Forests of Curavaya, i
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unnceessary, and which have more than once threatened
to render suceess impossible,  These dangers are now, fortu-
nately, at an end; and the interest taken by Sir William
i oK 1 . d
Denison, the present Governor of W, adras, in a measure
caleulated to confer so great a benefit on the people of India,
ensures to it a tair trial, and is one of the best guarantees of
ultimate suceess.
2 . . o L
Mr. Melvor’s zeal and ability, his intimate k“‘)“'ledgo of

. n T o . 3 .
his profession, of the Neilgherry hills, and of all questions

pearing on the subject of chinchona-plants, and his acquire-
ments as a scientilic as well asa practical gardener, justity the
confidence which has thus been placed in him by the Secretary
of State m Council, and by the Madras Government. He
has also had the advantage of personal intercourse, for weeks
togethur, with Mr. Cross, Mr. \'\'r cir, and myself, after wo had
explored and carcfully examined the chinchona forests iy
South America; but his subseyuent experience in the eylti-
vation of the plants under his charge has furnished him with
means of observation which now gives his opinion greater
weight than those of persons whose knowledge is derived
from books, from short visits to the plantations in J ava, or
even from personal examination of the South American
forests.

In offering my opinion on the bust method of cultivating
the chinchona-plants, T Liave the satistaction of knowing that
my conclusions substautially agree with those of Mr. McIvor
—mine being founded on experience gained in the ehinchona
forests, and his on eareful observation of the plants which he
has reared in India. That these views should be concurred
in by Dr. Weddell, Mr, Howard, and Mr. Spruce, is most
satisfactory, as it supplies an additional presumption of their
correctness.

I will now proceed to give an account of the progress of
the chinchona cultivation in the Neilgherry hills. The first

“patch of seeds, being those of the «grey-bark ” species from
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Huanuco, arrived at Ootacamund on the 1idth of .lamuury,:
1861, and those of the “red-bark” followed in the end of?
February. On the Tth of April 463 plants of . succirubras
and six of C. Calisaya reached their destination on tho
Neilgherry hills in very good condition, considering the
length of time they had been in Wardian cases, and thus the
experiment was fairly commenced.
The first sowing, which took place in Jannary, was not very
“suecesstul, because Mr, Melvor was induced to use too reten
tive a soil, having been misled by the treatment of seeds
adopted in Java; and only 3 to 4 per cent g(rrminutcd.
The second sowing took place carly in Mareh, the soil used:
being of a much freer nature, half composed of burned um'th.;_
and 15 to 25 per cent. germinated. Encouraged by ths
result, Mr. MecIvor used a soil composed entirely of burl}@d
garth for the third sowing, which took place in the lleginll{llg
of April, and included the seeds of the red-bark” spccws;h
Of this sowing 60 per cent. germinated, and of the sceds 0l
C. micrantha 90 per cent. It is to be remembered th.nt al
these secds were collected in the South American forestd
some months l;efore, and that they had passcd through the
perils of several climates, and- a voyage of many thousan
of miles. il 10
In May all the plants of C. succrubra ha(.i ’u'mken adrly

the soil, and were in a hcalthy and flourishing conditio®
those of C. Calisaya were doing well, but recovcri'ug mol’f’
slowly from the effects of the voyage, and the seedlings we.ri
growing fast. The temperature given to the plants was.bo
in the morning, rising to 75° in the day, with plenty of hg.
and air; this treatment having proved to be best adapted iOIT
their rapid growth. Of course they would grow higher

shaded, and consequently drawn up, according to the erfo®

neous plan adopted in Java ; but this is not what is wanted:
and, by giving them plenty of light and air, they grew into
fine strong. plants, as broad as they were long,

vht -
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It was found that the chinchonwe are remarkably impatient
of any damp at their roots, all the species thrive better in
rough and open than in fine soil, and there is reason to believe
that they will bear a much drvier climate than we originally
supposed. .

During the autumn of 1861 the work of propagation, by
means of cuttings and layers, progressed rapidly ; and, whereas
in June 1861 we only had 2114 chinchona-plants of valuable
species at Ootacamund, in January the number was inercased
to 9732 plants.  The layers of C. suecirubra root suflicicutly

) to be removed in five weeks, and cuttings in two months 3
layers of the © grey-bark ” taking a little longer time to root,
or about six weeks, Mr. Melvor has also made the important

_ discovery that chinchonx strike freely from eyes, und make
beautitul plants exactly like strong scedlings,  These eyes will
give about eight fine strong plants for one that is ohtained
from cuttings, which is a great advantage while there is not
much wood in the young plants.  In October Mr. MeIvor re-
duced the temperature of one of the propagating houses to 55°
at night, and 65° during the day; and, under this treatment,
which is also probably advantageous to the bark, the plants
appeared to grow faster, and the leaves became a very beau-
tiful bright green.  The thickness of the bark, in the plants
of C. succirubra, is very remarkable, having been in some in-
stances ncarly one-seventh of an inch last Janum-y, and in
the smaller stems the average thickness of the bark consider-
ably excecds that of the wood. Mr. Mclvor attributes the
unusual thickness of the bark to the presence of a large
number of healthy leaves, exposed to bright light.  These
lIeaves throw back into the bark a large quantity of highly
elaborated matter. The experience of a year’s cultivation
convinced Mr. Melvor that, although the most suitable eleva-
tion and climate differs with the various species, yet that they
all require a rich, rough, and very open soil.  In September
the ercction of a new propagating house for chinehona-plants,
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in the Government gardens at Ootacamund, was sanctioned,
which was completed carly in December, 1t is 63 feet long
by 21 broad, and will hold about 8000 plants. )
The Duteh Government in Java, at the request of the
Government of India, arranged to forward some chinchona-
plants of the spccies cultivated in that island to Caleutta;
and accordingly 100 of ¢! Calisaya, 300 of (. Pahudiana,
and 7 of (' lancifolia were transmitted.  Of these 48 of C.
Calisaya, 4 of C. lancifolia, and 250 of (. Pahudiana arrived
at Ootacamund on the 20th of December, 1861, In exchange
for these plants a supply of C. suceirubre, and a proportionate
number of the other species, will be sent to Java, “not more in
return for the valuable aceession actually received to our stock:

of plants of €. Calisaya, than in acknowledgment of the very

courteous and Jiberal spirit evinced by the Dutch anthoritios.”™
At about the same time Mr. McIvor also sent 100 plants of
(. succirubra and 50 of cach of the “ grey-bark ” species to
Calcutta, with a view to the establishient of a chinchona
plantation in the Sikkim or Bhotan hills.

The plants which arrived from Java were drawn and \:'t!uk,
and had evidently been grown without suflicient light. Ihey
were all more or less affected by rot at their roots, and many
of the roots were covered with fungi. A fow of the plants ?f
C. Calisaya died, but the others recovercd under Mr. Meclvor's

" watchful care.

A large parcel of seeds of €. Condaminea, probably of two

varieties (Chakuarguera and Uritusinga), and a smaller packf)t
of seeds of C. erispa, were despatched from Kngland in
January, and arrived at Ootacamund in March, 18G2. Dy
this time Mr. McIvor had discovered the best method of
treatment for chinchona-seeds. He sows in very sandy soil ;
and while so much water is never given as to make the
particles of soil adhere to each other, yet the soil is kept

* Secretary to the Governwent of hudia, 1o lhe Secretary to the Government of
Fort St. George, Dec. 9th, 1861, . . .
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in o uniform medium state of moisture.  In this way the
sceds not only germinate soon, but come up very strong,
There is cvery reason to expeet that a good per-centage of
these seeds will germinate? and that o large number of these,
the carliest known of all the valuable chinchona species, will
soon be growing luxuri;mtly in the upper sholas of the Neil-
gherry hills. Mr. Howard has also presented the G
ment with a plant of €, Uritusinga of 1

IL and B.), six feet high, which he b

overn-
‘avon (C. Condaminea,
ad raised from sced sent
to him from Loxa. This precious plant was embarked on
board the steamer on the 4th of March, 1862, and
at Ootacamund carly in April,

"Thus, aftér two anxious years, we now have all the v

arrived

aluable

) ) r, safely
established in Southern India.  In the following tabuyl

wpecies of chinehone mentioned in the second chapte
ar
statement will be scen at a glanee the number of species, the
number of each species, the number of plants last February,
their monthly increase since June, their monthly growth,
and their present dimensions.  The number is now increasing
at the rate of several thousands every month,  The imported
plants of C. suceirubra have already produced some thousands
by propagation ; and in December the seedlings had attained
a size suflicient to give wood for propagation, the first of them
having even then produced a few hundred plants.

From the total number of 10,157 chinchonu-pl;mts must
be deducted 425 of the worthless ) Pafudiana sent from
Java, leaving a total of 9752 of valuable species on the
1st of VFebrnary, with the number rapidly increasing. The
inerease was not so large as it otherwise would have been
daring the first two months of 1862, owing to the supply of a

- .
" Isent a smaller pureed of C, Con- March 188 scedlings were up, or 30
daminen sceds in o fetter, whicl ar- per cent, of the total number of secds
"Y“‘l first ﬂ't Ootucmund, in the | sown, The large parcel of sceds ar-
m}dle of Febrwry,  Sixteen davs rived at Ootacamnd on Murch 4th,
after sowing, twelve seads were found | and were sown at ance.  See p. 570,

to have germinated ; and carly in
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pursued in Java, but on the prineiple of carefully comparing
the elevations, temperature, amount of humidity, and of
exposure of the mountaius where the different valuable
speeies of chinchona thrive in South America, with analogous
situations in the hills of Southern India.

The important process of planting out has now commenced
in the Neilgherry hills, and it has been a subject of careful
consideration whether the chiuchona-plants should be grown
under dense shade, under the partial shade of forest-trees,
or quite in the open: in other words—what are the eleva-
tions and amounts of exposure best suited to the growth of
the plants, and the development of their alkaloids ?

In Java the chinchona-plants were at first established at
far too low an elevation, in a wretched soil, and exposed
to the full glare of the sun. Dr. Junghahn, the present
Superintendent, went to the other extreme, and, though the
proper elevation has been ascertained, yet the error has been
. committed of forming the plantatious in the dense shade of
the forest, with the intention of allowing some trees to be
drawn up in search of light, without a branch for thirty or
forty fect, and of cutting them down for their bark in about
forty years, and of grubbing up others in search of imagi-
nary quinine in their roots® I understand that this plan has
at last been found to be erroneous, and that Dr. Junghuhn
now directs all the trees in the vicinity of the chinchona-
plants to be cut down, though faith is still maintained in the
quinine-yielding roots of the worthless . Paludiana’ ]

If the thing was not sufficiently evident in itself, the ap-
pearance of the barks sent from Java to the Exhibition of
1862 is quite enough to prove that chinchona-plants ought
not to be cultivated under the shade of forest-trecs. The
question of the proper amount of exposure to which each

® « It is the height of improvide i i ‘ i ”
for the collectors to strip ori)f thé if:\gﬁ { ﬁzﬁzfgtme renovation ofthe frec.
from the roots, thus securing a worti i ' Y

. h \
Yess product at the expense of nn))'\! Se chap. ii. p. 58.
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_ql)(‘(‘i(‘s should be subjeeted is, however, one which requires
very carcful consideration; as upon its correct solution de-
pends the most important point of all, namely the methad of
cultivation which will be most profitable, and most suitable to
the oporntions of private enterprise.

Mr. Melvor commenced experiments in planting out in the
spring of 1861. In April ho planted out three plants of
. succirubra, two under shade, and one in an open spot sur-
rounded Dby brushwood and undergrowth. On the 20th of
the same month the 5.W. monsoon set in, and the plants
under dense shade assumed a weak climber-like habit, and
were injured from the leaves being cut to picces by the con-
stant drip from the forest-trees ;2 while the plant shaded by
the brushwood continned in the most luxuriant state of bealth,
with its leaves uninjured.  In September 1861, six plants
of different species were planted out in cleared spots on
the highest and most exposed points of the Neddiwnttum
site, and all of these have not only lborne the cold and
drought without injury, but their growth has never even been
checked, and at present they are in the finest possible state
of health, Their Teaves are of the deepest green, some of
them mcasuring 12 inches by 9.

Between May and Aungust fifteen “red-bark” plants were
planted out at Ootacamund. The unusual cold of December
checked the growth of these plants, but did not injure them
in the least, and the leaves still keep their deep-green colour,
and measure from 7 to Y inches?

Early in January 1862, the formation of a nursery was
commenced at Neddiwuttum, large enough for 300,000 or
400,000 Chinchonz ; and 21400 were planted out. 150
acres are to be planted, at the Neddiwuttum site, during the
year ; of which 75 acres will be planted under various

2 This is provided for in Java by | has oxpuricngcd since he cunte to the
placing « shed over the young plants. | Neilgherry hills, & period of fourteen
3 Mr. Melvor informs me that the | years,
wintor of 1861-62 was the coldest he |
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degrees of shade from forest-trees, in order to ascertain the
results of this method by actual experiment; and 79 quite
in the open, the young plants being protected from the
direct rays of the sun by artificial shade during the first
year or two. The original stock will be retained in the
gardens at Ootacamund, for the purposc of propagation,
and the propagated plants will be used for stocking the
nurseries and plantations.

With regard to the question of whether the chinchonw
should be planted out in dense shade of forest-trees or in
the open, it will be well to recapitulate some of the informas
tion which has been collected in their native habitat in South
America.

In the forests of Caravaya T observed that the l’l“""s'Of
C. Calisaya, when in dense shade, were tall and wealk, with
fow branches, and without any sign of ever having flowered
or fruited, When very slightly shaded, as on the ridge of
rocks above the Yanamayn, or scarcely at all, us on the
precipice of Coasa-sani, they spread more, have a more h«»*.n,lthy
appearance, and are covered with capsule-bearing panicles;
while the most thriving and healthy-looking young plant

that I met with, was growing in the open, withont any shade

whatever. It is quite certain that an abundance of light and
air is an absolute necessity for the full development of the
alkaloids in the bark of C. Calisaya, and that the troes must
either grow at the edge of the forests, or else find tl‘lell‘ wa_y
to the light, by overtopping all other trces: otherwise, as TS
too often the case, they assume « weakly, straggling habit
under the baneful influence of dense shade.

"Dr. Weddell is of opinion that, during the first year or two,
the soil and trunks of young trees of C. Calisaya should be
protected from the direct influence. of the scorching sun, a8
he had observed that plants so exposed generally appeared
to have a stunted growth. He refers of course to the

Josephiana or shrub variety of O. Ualisaya, but their dwarfeld ’
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habit must be attributed to the less fortile soil of the open
gmss-lmul in which they grow, and partly also to the great
altitude, and consequently cold climate, rather than to effects
of oxposure to light and air.

With respeet to the “red-bark > species, there cannot boe
a doubt that they should be planted in the open. On this
point Mr. Spruce’s observations are quite conclusive. He
says—* The trees standing in open ground, pasture, eanc-
ficld, &ec., are far healthier and more luxuriant than those
growing in the forest, where they are hemmed in and partially
shaded Dy othor trees; and while many of the former had
flowered frecly, the latter were, without exception, sterile.
This plainly shows that, although the red-bark .may need
shade whilst young and tender, it really requires (like mogst
trees) plenty of air, light, and room, wherein to develop its
pmportions.”‘

The «grey-bark™ species all bear the marks of exposure
to free air, cold, and sunshine; and the overspreading
thallus of various Grapidece on their barks indicates that the
trecs have grown in open sitnations, exposed to rain and
gﬁllslxille.“

The C. Condaminea trees, in the neighbourhood of Loxa,
grow sometimes in little clumps, and sometimes solitary, but
always in dry situations.® Dr. Seemamn, who visited Loxa
when serving on board HLM.S. THerald, informs me that
those which he saw, bearing ripe fruit, were on the edge of
thickets, entirely exposed to the influence of air and‘ sun-
shine.

Dr. Weddell assures me that he would never recommend
that any of the chincliona-trees should be planted in the
dense shade of the forest, ag in such a situation the greater
number would evidently soon be smothered. He is of opinion
that the Chinchons, in India, should be planted in open

. * Sprace’s Beport, p. 23.
5 Howard, Nueva Quinalogia, Nos, 2 and 7. 6 Cross's Report, p. B.

-
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ground ; but he considers it important that the trunks and goil
should be shaded during the first year or two. e proposes to
effect this object cither by planting the chinchonas at con-
venient distances in a quincunx, alternately with some more
fast-growing trees, which might be cut away when no longer
required;’ or by planting the chinchomus themselves c¢loso
enough to oblige cach other to run up, sullicient space and’

air being gradually provided by judicious praning and thin- .

ning out. The former method might be a good one it 1t
were not for the faster-growing trees taking up o great
proportion of the nourishment from the soil, which would be
more profitably reserved for the chinchonass and probably
the efficient shading of the trecs, while young and t(ill(l(‘,l',
will be more easily and effectually provided for by simplo
artificial means. . s

Mr. Howard, the author of ¢ Nueva Quinologia de Pavon,
whose knowledge on all gquestions conneeted \viq\ (jl‘\inchom?-
plants is not surpassed by that of any Dhotanist 1.11 Turope, 18
clearly of opinion that they should be plunted in the opet,
without shade from other trees, and that they sh«.mld be
cultivated as shrubs; when their branches will yicld an
ample and remunerative supply of bark.'

On the other hand, Dr. Junghuhn, 1m J
his chinchonz under the dense shade of forest he
they must necessarily be watcry and unhealthy, where they
will not flower or bear fruit, and where he does not expect
that they will yield quinine for fifty years, _whcn he. c?ll'
teaplates the entire demolition of the plantations by felling
all the trees. Now, if such a system as this 1s to be adopted
in India, the chinchona-plants might as well never have been
introduced. The Pplantations would be a wasteful expensc t0
Government, with a remote chance of some profit, forming

ava, has planted
-trees, where

7 Beo also Weddcl's Histoire Naturdlle des Quinquinas, p. $2.
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but a small fraction of the outlay, about twice In a century ;
and the idea of chinchona cultivation cver being undertaken
by private enterprise, on this system, 18 quite out of the
question ; for what planter in his senses would commence
the cultivation of a product which would yield him no return
for forty or fifty years?

When planted in the open chinchona: grow luxuriantly,
yield abundant supplies of sced, and form fine thick bark,
which, owing to the free cxposure of the leaves to the
influenco of light and fresh air, contains a large per-centage
of alkaloids; while, in t.he shade of forest-trees, they run up
into tall, weal, strageling plants, with little chance of cither
bearing fruit, or claborating much quinine in their bark,
until, after nearly half a century, some of them at Ienoth
overtop the other trecs, and reach that ossential sunshinebof
which they had been so long deprived. ‘

I pot only think, with My, Spruce, Dr. Weddell, Mr.
Howard, Mr. Melvor, and Mr. Cross, that the chinchona-
plants must be planted in the open, and freely exposed to the
snfluence of fresh air and sunshine; but I am most strongly
of Opinion that, if tho opposite system was unfortunately
adopted, 1t would have been far better if the expense and
trouble of introducing these precious trees into India had
never been incurred.

It is true that, when planted in the forest, the chinchonz -
will look well to the casual observer, and that their cultiva-
tion can be conducted without skill or care, as all will be loft
to nature ; while, in open ground, it will require great skill
and cobstant attention to get the young trees over the first
year ot two. The cleared ground will be exposed to the full
effects of evaporation and radiation, and much judicious
management will be necessary in applying artificial shade,
and in adopting other precautious. 'THe open spaces should
not, I think, be of very great extent, without being broken

‘ 2 K
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up by clumps or irregnlar lines of trees: and care must be
taken that the supplies of moisture and of water are not
prejudiced by too much felling. But these details may safely
be left to Mr. McIvor, who now has the assistance of two
well-instructed English gardeners, named Bateock and Liyall;
and he will be able to obtain wniform and constant yt‘?rly
sapplies of bark, without any damage to the trees, \\']l'l('hr
when once full-grown, will thrive luxurinntly, and yield
abundance of seeds.

The most suitable positions for ehinchona-plants, as regnrds
elevation and climate, having been pointed out, and Tl_w
best method of treatment with vespect to eXpoOSure being
decided in favour of planting out in open ;."l‘(’““fl- two other
questions remain to be discussed which are intimately cfn;;
nected with the sbove,—namely, the conditions under wln(;d
the largest per-centage of febrifugal alkaloids Will.be’form'w A
in the bark,? and the method of eultivation which 18 ‘llk("ly .n
yield the largest and most remunerative supplics of bark 1
the shortest time. ' )

One well-cstablished fact, which is proved by universal elx R
perience, is that all the species of chinchona-trees pl'o'ducel:\n
thickest bark and the largest per-centage of alkaloids f ;;y
growing at the highest elevation at wluuh. théy rOS}.)elfl wthe
flourish, Thus, all other circumstances bem{?r favourable, o,
C. Calisaya and C. succirubra species will yl‘"lﬁd moT‘e Prt(;mn
able crops when growing at an elevation of ()()09 feet, .
at one of 5000 feet. The shrubby varictics of chm.chona% ax
specially good when their gtunted growth i8 own.lg to t’hg
altitude of the locality.® Mr. Spruce ascertained, with regar
to the “red bark,” that the greater the height at which the

s Mr. Howard thinks that the alka- | somewhat less go in that of the t"‘m&' )
loids are formed in the garks, by a { and most impure in that of the rogts. :
reaction between ammonia and chin- | —Microscapic Observations, p- 2
cho-tannic acid. Tho alkaloids are 9 Howard.
pure in the bark of the branches,
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tree grows, the larger is the proportion: of alkaloids contained
in the bark; "' and that, although the trees growing nearest
the plain were generally much lurger, yet their bark was by
no means so thiek in proportion to their diameter as in trees
higher up.  He adds that, in cutting down trees in the hot
plains, he has often been struck with the thinness of the bark
(‘()mpared to that of trees growing in temperate elimates.?
There are several other conditions under which the largest
amount of alkaloids is formed in chinchona-barks, which
are as yet little understood.  Dr. Karston xuggests that the
content of alkaloids in the same species of chinchona-trees,
growing in different ravines, is affected by meeasing. mists in
one, and constant sunshine resting on the vegetation in the
other ; the former impeding, and the latter promoting, the
formation of quinine? In the Loxa region a great difference
has been noticed in the bark of ¢\ Condaminea, according ag

- the- trec has grown on the sides of the mountains most

exposed to the rays of the morning or of the evening sun:
and Mr. Spruce remarks of the “red-bark” trees that the
ridges on which they grow all deviate from an easterly and
westerly direction, and that the trees are far more abundant
on their northern than on their southern slopes. The northern
and eastern sides of the trees had also borne most Howers,
and scarcely a capsule ripened on their southern and western
sides, exeept on one trec of more open growth than the rest.
This phenomenon is due to the fact that the trecs receive
more sunshine from the north and cast, during the summer
iornings,? tlle afternoons ])uing usually foggy.

All these points will veccive careful attention from Mr.
Melvor, in conducting the cultivation; and his observa-
tions will soon enable him to decide many points connected

' Sprace’s Report, p. 83 3 Karsten, p. 20. -

T Ibid, p. 27, See also Kuarsten, + Spruce’s Report, p. 23.
p. 20 ’
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with the formation of: quinine in the bark, and to uscertain
the most advantageous conditions under which the plants
should be cultivated.

The sites have been selected at Neddiwuttum and Doda-
betta with reference to the similarity of clevation and climate’
in those localities to the native mountains of the species
which it is intended to cultivate in them, and beeause they
have plenty of deep loamy soil. It has also been dotvrlnix‘wd
that the best method of cultivation will be found in planting
out the chinchon® in the open, for reasous n]rrvudy given;
‘and not only will the luxuriant and healthy grow.th .01' the
plants be provided for by this treatment, but 1t 18 “.130
essential for the formation of an abundaut supply of fllliitluf‘ls
in their bark. This process depends on the vigorous uctw.n
of the leaves, and the healthful condition of the leaves 18
due to a sufficient supply of sunshine, Dr. Lindley sy
“Jt is to the action of leaves,—to the decomposition of 1.11“11'
carbonic acid, and of their water; to the separation of the
aqueous particles of the sap from the solid parts tl‘mt \\.'01‘6
dissolved in it; to the deposition thus cﬂ'o.ct?d of various
earthy and other substances, either introduced into plants zlls
silex or metallic salts, or formed there, as the vegetable
alkaloids ; to the extrication of nitrogen; and, Pf"b”‘b]_y ’ lto
other causes as yet unknown—that the fon.nutloix of 't 18
peculiar secretions of plants, of whatever kind, 1'5 owing.
And this is brought about principally, if not cxch}mv ely; l?y
the agency of light. Their green colour become.s ln.tel.lse‘,, 111
proportion to their exposure to light within certain limits.

Under cultivation the chinchona-plants must either be
raised in their shrubby form in the open, or as tall trees under
the shade of the forest. The latter system, which has been
adopted by Dr. Junghuhn in Java, is defended on the ground

8 Lindley's Theory and Practice of Hortivulture, p. 70,

Cunar. XXVIII ADOPTED IN JAVA, nol

that, in their natural localitics in the Andes, the ehinchonae
“grow in damp forests overshadowed by trees.”  'There are
two things to be said against this. Firstly, that it is not the
case ; for thongh it is true that some species of chinchone do
grow in damp shady forests, yet they never flourish in such
positions, but only when supplied with plenty of light and
air; and secondly, even if it was the case, such an argument

“ would be worth nothing.  In their wild state, and in loecalities

where they are indigenous, all plants find certain conditions
which are favourable to their perfeet development ; but they
have to struggle for existence with a multitude of neighbours.
Every condition is not supplied by Providence for the special
behoof of one }mrticnlm‘ genus, and, in virgin forests, all trees
suffer more or less from being overcrowded and overshadowed.
But under cultivation the case is different. The cultivator
endeavours to combine all the conditions best caleulated to
ensure the perfeet development of a particular plant, and
does not subject it to the baneful influences of too much shade,
merely because it suffered from overshading in its wild state.
Mr. Mclvor has very aptly illustrated this point, by men-
tioning that Bruece found wheat growing wild in Upper Egypt,
struggling for existence with rushes and other weeds. An
Eunglish farmer would be surprised if he was told to sow his
wheat in the hedges, instead of in the ficlds, because in its
wild state it is found amongst weeds and briars!

- The facts that it will be necessary to wait for thirty years
before any return can be expected ; and that it will have a
most injurious effect on the formation of alkaloids in the bark,
are sufficient arguments against planting the chinchone in
the shade of the forest, and waiting for them to run up until
the survivors overtop the swrounding trees. It has been
necessary to bring these points prominently forward, because
attempts have been made to introduce the erroneous system,
adopted by the Duteh cultivators, into India.
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We now come to the other alternative, that of raising the
chinchone in their shrul)by form, on plantations in oper
clearings, with plenty of fresh aiv and sunshine. [t is the
system of cultivation which I, in common with Mr. Howard
and Mr. Mc Ivor, consider to e the most likely to lead to
successful results, because it is the only one by which remu-

nerative harvests of bark can be obtained year by yeats |

without injuring the plants.

Two questions require consideration before ndopting this
method : first, whether the chinchonge in their shrubby form
will yield a sufficient annual supply of febrifugal alkaloids to
make the cultivation remunerative ; and secondly, whether it
will be possible to take the required quantity of bark every
year, without checking the growth of the trees.

The trunk or tabla bark naturally yields a much larger pers
centage of alkaloids than the canuto or gsmall bark of the
branches; but as a supply of the former could only be
obtained once in forty years, and then at the cost of destroy”
ing the plantations, while the latter will vield an annual
harvest without any injury to the trees, this point is not of
much consequence.®

The fact is that very little tabla or trunk-bark comes frol'n
South America, and that nearly the entire bark trade 18
supplied by quill-bark from the branches of shrubs,  Some
* Calisaya bark from Bolivia, some “red bark,” and “ \Ves.t-
coast Carthagena,” from the truuks of C. Palton, arrive 1N
the form of large slabs of tabla-bark ; but a great deal of thi
Calisaya and succirubra bark, the whole of the « crown-bark-
from Loxa, and all bark from other quarters, is found only 1
the form of quills from small branches. I have measured

¢ In quills from large branches there  but this diminishes in quantity 216
) C brs \ guan 1Ly
‘t;! more ”fl}.mlmﬁ then in the smallcr ! deteriorates in gquality in the bark ©
ranches: in the bark of the trunk | the roots.— Howard,
the proportion is still further increaged, ‘

27/ -
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several of the quills which come into the London market,
and find that none of them have bark equal in thickness to
that already attained by some of the young plants reared by
Mr. Melvor at Ootacamnnd”  These quills are evidently
tuken from smnvll shrubs, and they yield a very good per-
centage of quinine.  Several samples of quill Calisaya bark,
wld in London in March 1862, contained four per cent. of
quinine. Their bark was one-cighth of an inch thick, and
the quills were just under an inch in circumference.  In a
cultivated state the yicld will of course be much greater, and
Mr. Howard, judging from the usual yield of quill-bark, is of
opinion that a large produce ‘may be annually realised by
arowing the chinchona as shrubs®

In cultivating the chinchonze in rows on cleared planta-
tions it will probably be found advisable to grow them to o
height of ten or twelve teet, and about twelve feet from each
other, so that they may be able to spread out until they ave
nearly as broad as they are long ; and they should be induced
to branch as near the ground as possible. A certain number
of the branches should be lopped anmually for the quinine
harvest 5 shoots would immediately be thrown out below the
éuts, from which ong or two should be selected to take the
place of the lopped branch; and in about six years the new
branches,” thus formed, would be sufficiontly grown to be
again removed.  In the mean while the same operation would
have been going on with other branches, and thus an annual
harvest of quill-bark may be obtained for any number of
vears.  Mr. McIvor considers that this treatment will ensure

7 Mr. Me Ivor reports the thickness {8 The only xeason why the valne of
of the ik of some of the young | quill-hark is mueh less than that of
plants ut Qutacauund to he nearly o | fadlebark is thut the former is usually
quarter of wn ineh. The ok of | mixed with spurious barks, Otlierwise
quills of C. Cudisaga given me by Mr. ; the vame of quill-bark would only be
Howard, as .s‘mnl;lvso(‘rum a lot on | ubout threcpence pev 1b, loss than

sule, is ouly one-cighth of an inclein | falla-bark. .
thickuess, :
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a quick, uniform, and constant supply of bark; and if the

lopping and praning is judicionsly condueted, the treos will
be benefited rather than injured Ly the annual removal of 8

few branches. Chinchona-plants, ltke oaks and willows, -

might also be cultivated as pollards.

By cultivating the chinchona-plants on these principles
forming plantations in cleared open ground, giving the plants
plenty of light and air, and obtaining annual harvests of ‘I“iu'
bark from the shrubs, quinine-yielding chinchona-bark will
become an article of commeree within eight years from the,
first introduction of the plants into Indin. After the first
harvest the supply will rapidly increase,  Extensive Govorn=
ment plantations of the different species st Neddiwuttum :Lnd
Dodabetta on the Neilgherries, will be in a position to supply
any number of chinchonm for private enterprise, and it is to
be hoped that the Government will establish other chinchong
murserics on the Pulney hills, in Coorg, aud eventually on the
Anamallays.

As quinine-yielding bark is a more valuable product than
coffee, there is cevery reason to believe that, as soon ad the.
Government plantations are proved to be sueeessful, many
planters will undertake the cultivatiog; and 1 understand
from Mr. McIvor that several persons have alrcady expressed
a desire to give the chinchone a triul, and that he expects to
be able to distribute plants by June 1862 Thus another

® Cinnamon is one of the plants , seeds in nurseries, and planted 81’;
which, like the chinchons, are cultivat- feot apart, when tl\oyr?m n i]O bl
edrolely for their bark. Mr. Thwaites, | cighteen inches long. They wil cour
the Dircetor of the Botanieal Gardens | monly bear pecling in three or fou
in Ceylon; has supplicd me with a few | years after being ransplanted, if 1‘!1
particulars respecting the cultivation : o favourable locality and propen’Y
of cinnamon. The young shoots arc . attended to. 'The roots ure carth
peeled twice during tho year, ata par- | up frequently, to keep the soil loose
ticular period of growth, when the | and free from weeds. In 1858,
bark comes off readily. This time ig + 750,744 1bs. of cinnamon were ¢xpoT
knowu at ouce by the peclers, from i from Ceylon, worth 37,5371 There
tho appearance of the young shoots, | are forty-nine cinnamon-gardens in
ond the process of pecling i then o ! the island,
very expeditious one, with practised @t Mr. Mec Ivor ohscrves that the
hands.  Young plants are raiged from leaves of all the chinchonn-plants nt

i
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important product will be added to the resources of India,
while the Government will have an abundant and cheap an-
nual supply of the most indispensable of all medicines to
Europeans in tropical climates, which is now only obtained at
immense expense, and in quantitics quite insuflicient to mecet
the demand.

In a commercial point of view the introduction of chin-
chona-plants into India is likely to prove very beneficial, by
adding another valuable article of export to the numerouns
products of that favoured land ; but an equal if not a greater
result will be derived from this important measure, in the

_naturalisation of these healing plants in a country the inhabit-
.ants of which suffer so scverely and constantly from intermit-

tent and other fevers. From motives of humanity, as well
as from personal interest, every coffee-planter, as I have
before said, ought to cultivate a few rows of chiuchmm-plants
in the upper part of his clearing.  Liven if it is not intended
to rear them on account of their commereial value, yet such
a measure recommends itself as a duty, in order to have a
supply of this inestimable febrifuge constantly at hand for the
use of those who are employed on the plantations,

Many of the natives are alveady fully aware of the febrifngal
virtues of Peruvian bark, and it is to be hoped that, in all the
hill-districts where there is a suitable elevation and climate,
they will grow chinchona-trees in their gardens,just as is now
generally done with ecoffee in all the villages in Coorg.  For .
the use of the natives there will be no necessity to go to the
expense and trouble of extracting the alkaloids, as the green
fresh bark is itself very efficacious. After the natives have

Qotacamund are exceedingly bitter to 1| facture of beer. They would no
the taste, and he suggests that these | doubt prove a healthy ingredient in
leaves, which naturally full off the | beer, but it remaius to -be proved
trees in succession, may bo turned to " whether their bitter would prescrvo
aceonnt by being imported 1o England ' it us well as hops.

as a substifute for hops in the nanu-
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once used this unfailing remedy, and experienced the power
it has over the fevers from which they sufler, they will, like
Dr. Poeppig in the wilds of Pern, approach the heautiful heal-

ing trees with warm feelings of gratitude? their fame will

spread far and wide, and the cultivation of chinchonae willy
I trust, be extended to its utmost limit throughout the
peninsula of India.

So far as my observations extended, the impression which
I had previously received, that the natives can with difliculty
be induced to undertuke the cultivation of any new plants to
which they have mot been accustomed, was not confirmed.
Not to mention the potato, maize, tobacco, and capsicums,

which originally came from America, and are now gencrally.

cultivated in India, it is o fact that in Wynaad upwards of
2000 acres arc taken up for coffee cultivation by the natives;
and in Coorg, where coffee was only introduced about six yc‘m‘s
ago, I scarcely saw a single hut to which a small coffees
garden was not attached. The extent to which the cassava
(Jatophra Manihot), only lately introduced, is now cultivated
in Travaucore, is quite remarkable; and there is every
reason to suppose that the natives will be equally “'f“dy
to cultivate a plant possessing such extraordinary ﬁ_rprdll‘rf"]
powers as the chinchona, the value of which they will soon
appreciate,

3 ¢ Attacked with violent tertinn { mands cousideration. It mi{zihl!;tiobon
aguo, and withoul any medicine, in | well obviated by a plentifal uddl

Pampa-yacu, I made use of the grcen
bark direct from the chinchona-tree,
which I pecled from one growing a few
hundred steps distant; and although,
in consequence of unavoidable ex-
posure in the rainy season, and the
very great exhaustion affer eight
months’ wild forest life, the disenge
returned on three occasions, it wyg |
each time conquered within a week !
‘The very unpleusant additional effeot, |
in this case, of the green bark, of
producing obstinate obstructions,’ de-

of Epsom salts to the infusion, After
the first doso of this fresh m.ul un-
adulterated remedy, a sensation 0
general well-heing is folt, and uitcl:
rccovery, on the first excursion, oue

approaches the healing frees with

warm feclings of gratitude, whoso
beautiful reddish blossoms appear It
such quantitics in Junuary, snd their
round crowns can be llistinguish_(jd at
u distance."—Pocppig, Rewe, D. I
223,
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Thus will the successful cultivation of the quinine-yivmmg
chinchona-plants confer a great and lasting benefit upon the
people of India, as well as upon the commerce of the whole
world ; and tho coneluding words of Dr. Weddell’s Introdue-
tion® may, therefore, with strict propriety, be “applied to Mr.
Meclvor and his assistants: “ Reste la ressource de la enlture,
et il faut "employer. il est un arbre digne d’dtre acclimaté,
oest certes lo Quinquina ; et la postérité bénirait ceux qui
auraient mis & exéeution une semblable idée.”

While speaking of the inealeulable value of quinine-yielding
hinchona-plants, it must be understood that I include those
of the «grey-bark " specics, which yield chinchonine ; and it is
the more important to dwell upon this, because a sentence in
the Introduction to Mr. Howard’s vahfable work 1is perhaps
enlenlated to give a different. impression.’ It is true that
chinehonine will not command so remunerative o price in the
[,ondon market ; yet it produces effeets on the system precisely
analogous to quinine. To stop intermittent fever, doses of
hinchonine require to be onc-third larger than doses of qui-
pine; but it is absolutely certain that the former is as good
o febrifuge as tho latter, and it costs infinitely less. Tlanters
will of course, in the first wstance, undertake the cultivation
of those species which yield quinine, such as C. succirubra,
U, Condaminea, C. lancifolic, and C. Calisaya; but the grey-
bark species will yield barks which will afford valuable
supplies to the Government hospitals; and their naturalisa-
tion all over the plateau of the Neilgherries and other hill
districts will be a great boon to the natives.  Hereafter the
fatter species will well repay the outlay and labour of culti-
vation. Even now there is a great demand for chinchonine ;

+3 Iistoire Naturclle des Quinguinas, | quinine, compuratively small KIOO'dv
n 18, will be likely fo result from theiv

4 “Prom the unfitness of the *Grey  naturalisatiow. Howard, Inlroduc-
Bark " species for the productiou of * fion, p. Xtk
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the chinchonidine of €. Condaninea is considered by Mr.:

Howard to be scarcely if at all inferior to (uinine, and Dr.?
J. Macpherson thinks so highly of the value of chine fhonine:
that he considers it to be of little importance whether the!
species introduced into India are rich in quinine or chm-
chonine. This gentleman speaks from experience ucqllll‘edg
by long practice in the East Indics? ‘
The following is a table of the largest amount of n“\nlmds,
extracted from, and the price in the London markets of the:
barks of species of chinchone now introduced into Indin:—

Price condon per 1
SPECIES. Largeat amount of alkalalds e ..‘l!:llrl(:-:; l‘:::lrlf.
extracted from the bark. { In March, 1862
C. Uritusingﬁ e ‘8 per cent, of qumme and chin- &
-© "".| chonidine
U
C. Chahuarguera .. ..| 35 per cent. .. ‘ ‘
C.crispa .. .. .. .. 35per cent. .. .. . {
tabla {8 5 por cont ., of which 5 pel ceut. }I 8 0 :
C. succirubra .. was quinine .. .. ‘
quill 5 per cent. of quinine and chin-
li chonine .. ‘,
C. Calisaya { tabla | 5 per cent. of quinine.. .. .. . 46
quill | 35 per cent. of quinine
C.nitida .. .. .. ..| 22 per cent, of chinchonine ..
C. micvantha .. .. ..| 27 per cent. of chinchonine .. ! t e .
C. Peruviana .. .. ..| 3 per cent. of chinchonine.. 5 i
C. lancifoli 5 per cent, of quinine and chin- } 1 e
@ -+ »+ «+1] chonine .. R s o
Price of quinine .. .., 8g. per oz.] , London in Muarch 1862,
» chinchonine .. 15, ,, ko - i

Under cultivation the barks may be expeeted to yu,ld &

much larger per-centage of alkaloids than they ever do in:
their wild state. ‘

-_—

® Quinine and Antiperiod;
Macpherson (Caleutta, 1856), p

tc8 m theu- Therapeutic Relations, hy Dr. J
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CHAPTER XXI1IX

CHINCUHONA-CULTIVATION.

Ceylon — Sikkim — Blhotan — Khassya Hills — Pegu — Jamaien —
Conclusion.

Tie complete sueeess which has attended the cultivation of
chinchona-plants in the Neilgherry hills, encourages the hope
that similar happy results will follow, their introduction into
other hill districts of Southern India, which have been de-
seribed in more or less detail in previous chapters. 1 have
no doubt of the suitability of the Pulney hills, the Koondahs,
the Anamallays, and Coorg for such oxpcrim.cntnl cultivation;

- and trials should hercafter be made on the Mahabaleshwurs,

the high hills cast of Goa, the Baba-bodeens, Nuggur,
Wynaad, the Shervaroys, and the mountains between Tinne-
velly and Travaneore,

The hill districts of the island of Ceylon, which have the
necessary clevation, and arc within the region of both mon-
soons, also offer peculiarly favourable conditions for the
cultivation of chinchona-plints, probably equal to the best
localitics on the peninsula of India. Mr. Thwaites, the
Director of the Royal Botanical Gardens at Peradenia, takes
a deep interest in this important measure, and under his
auspices there can be no doubt of its ultimate success. It
was from the first determined to send a portion of the chin-
chona-sceds to Ceylon, although the whole expense of the
undertaking has been borne by the revenues of India, and no
assistance whatever has been given by those colonies which

will thus profit by its suceess.
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The gardens at Peradenia are 1594 feet above the Tevel of ,
the sea, and the ibllo\ving table will give a correet idea of the i
climate :— ' :

i

OBSERVATIONS taken at Prranixia, in Cevlon, in 1857,

Thermometer. Ruinfall
MONTH, [~ — ‘ in HEM ALK S
Mux. | Mesn, . Min, tiches,
—— e ! |

1857. | .

S o ’ . . . Fine and sunny,  Coli dewy
January o) 82 ‘ O | 74T b { nights sl foggy mornings.
February .. ] 82+5 E 798 ’ 765 13 Do, Jdo. do

: ! o
March .. .. | 849 82 i 775 08 A few showers of rinin the
] o ' evenings.
April 665 | 81e%] 7705 | e |fTmin in the lutter part of the
o ' month.
i o Showery, with oceasional g:\les
May oo 825 | 810 TS £7 i
June.. .. .. | 825 BLr1 1755 6 Showery.
July .. .. .. | 805|771 i 755 0-8 Continued rais.
August .. .. | 8145 1 792 | 775 64 | showery, with high winds.
|
September . | 82°5 | 78*8 \ 755 72 Rainy.
Rainy, with occasional  sun-
o ¢ . . C '
October .. .. | B1+5 1 78 | 74:5 | 149 { iy duys.
November .. | 82 ( 779 1 735 2243 Heavy rain,
! o . i 1 hot
. a g X Fine, Cold nights am
December .. | 81-5 | 78+6 | 750 2-8 { days.
| —
| 96

Tt is evident that Peradenia is far too low and hot for chin-
chona cultivation. The €, succirubra, and some other species,
would probably grow to fine large trees there, but the bark
would be very thin, and would-yield little or no febrifugal
alkaloids. But there are many other localitics in Ceylon
admirably suited, from their elevation and climate, for this

“cultivation, and sites* may be selected, well adapted to the

different species, from 5000 feet to Pedrotallagalle, which i8
8280 feet above the sea. Among these is the Government
garden of Hakgalle, at Nuwera-ellia, which is 6210 fect above
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the sea, in a elimate with an annual temperatare of about HhH°
Fahr., and abundantly supplicd with moistire.  Iere most of
the chinehona-plants have been established under the super-
intendence of Mr. Thwaites, who is assisted in their cultivation
by Mr. MeNieoll, a zealous and intelligent gardener from
Kew. Mr. Thwaites reported, last September, that the pro-
gress of the important experiment in the cultivation of chin-
chon® was satistactory.

In February 1861 the first instalment of chinchona-sceds
arrived in Ceylon, being a parcel of the « grey-bark ” species
sent {rom the Neilgherry hills by Mr, Melvor; and soon
afterwards a portion of the * red-bark ” seeds was received.
In April six plants of ¢, Calivsaye were transmitted from Kew,
but two only smrvived, and are now growing vigorously at
Hakgalle.  Last Scptember eight cuttings had been taken
from t'hmn, two of which had rooted. From the seeds veceived
carly 1 1861, 800 plants had been raised last September,
nmnt‘,])f, 530 of C. guceirubra, 180 of (. micrantha, 25 of €.
Peruvana, 15 of €. nitida, and 60 of the “ grey-bark ” species
without name.

In January 1862 T forwarded parcels of seeds of €. Conda-
minea‘zmd C. erispa to Mr. Thwaites ; and carly in March six
Wardian cases filled with chinchona-plants, from the depdt at
Kew, were shipped for Ceylon.

Chinchona cultivation in Cieylon has thus been fairly started.
It is exceedingly gratifying to liear that many coffee-planters
will be glad to try the experiment upon their estates;! and
that Mr. Thwaites will shortly be in a position to distribute
plants from the Hakgalle garden.?

Chinchona-trees, in their wild state, have never been found

IS —————

' There are 477 coffee cstates in ; penditure 594,3827, value of imports
Ceylon; and in 1858-59 ihe quantity | 8,444,880L, and of exports 2,328,7901.
of coee exparted was 601,505 cwts, | 2 Sve Mr, Thwaites’s Keport, dated
valued ¢ 1488010 [ the same  Peradenia, Scpt. 28th, 1861.
year the revenue was 654,001, oX-



512 STKKIM. Cuar. XXIX.

at a greater distance than one thousand miles from the e
tor, and they are essentially inter-tropical plants; though
they only flourish at considerable elevations above the sea
The reason appears to boe that one of their chief requirements

is a tolerably equable climate throughout the year, which the -

temperate zones, with their great differences of temperature
between winter and summer, do not afford.  For this reason
sites were selected, in the first instance, both in India and
Ceylon, within the tropics; and indeed this point way essens
tial for the first experiments, beeause all the other conditions
of the growth of chinchone could not have been t'mmfl
beyond the equatorial zone. Under cultivation, however, 1t
is probable that, with other favouring circumstances these
plants might thrive within the temperate zone, at short
distances from the tropic, and attention was naturally drawn
to the hill districts of the Eastern Himalayas, in Bengab
The usefulness and importance of the introduction of .th“
chin¢hong into India will be much cnhanced if their Cllltl‘:ﬂ‘
tion can be extended to these regions, and attempts W.m’
thercfore, be made to form chinchona plantations in Sikkiw,
Bhotan, and subsequently in the Khassya hills. )
The province of Sikkim,? at the base of the mighty ll¥ma}
layan peak of Kunchinginga, consists entircly of tho basin 0

the river Tista, which, with its tributarics, drains the whole -

country. Its position, opposite to the opening of the Gungumz
valley, between the mountains of Bebar on, the ouc han

and the Khassya hills on the other, exposcs it to the full
force of the monsoon. Its rains are, thercfore, heavy and
almost uninterrupted, a¢companied by densc fogs and a satu-
rated atmosphere throughout the year. There are frequent
winter rains accompanied by cold fogs, alternating with frost,
hail, and snow. March and April are the driest months,

L1 have taken the following briet Khassya hills, from Dr, Hooker's Flora
notices of Bikkim, Bhotan, and the | Jndicn, ond Himaloyan Jouriuds.
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but rains commence in May, and continue with little inter-
mission until October,  The bounding mountains are very
lofty. and snow-clad thronghout a great part of their extent ;
but the central range in Sikkim, which scparates the Tista
Trom its great tributary the Rangit, is depressed till very far
into the interior.  The rainy winds have thus free aceess to
the heart of the provinee,

The snow-level is at 16,000 feet; and the mean monthly
temperature of the English hill station at Darjeeling, which
is THO feet above the sea, and in Jat. 27° 3' N, is as fol-
lows -

Dariening.,

MoNCIL ‘,.,),‘;f'ﬂ,'f::,”.u MONTIL u-mi\i-(;?\'tlure.
f ‘ e
January oo July o ’ [HEE]
February . ' 42 CAugust Lo L Gl-7
March .. i Qo7 September L, L 9.9
A])l’i] o KRY October .. .., 58
May .. . . 076 © November ., .. | 0
Jume Lo I Glen December .. .. 42
e “ : “

The annual rainfull is 1222 inches,

Of cowrse o chinchona-plant. would fonrish in such a
climate; and In the latitude of 279 it will be neeessary to
seek for suitable sites in much lower situations than in the
hill districts of Southern India, which are in corresponding
latitudes to those of the chinchona forests. In the Neil-
gherries the sites have been selected at the same altitudes as
those at which the plants are found iy’ South America, but in
the Eastern Himalayas the localitics mst probably be chosen
upwards of a t,hous‘and foet lower -for each species—the (.
Condaminea and its companions perhaps at 5000, and the
(", suceirubra hotween 3000 and 4000 feet. »

) 2 L
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From the sea-level to an clevation of 12,000 feet Sikkim
is covered with a dense forest, consisting of tall umbrageous
trees, often with dense grass jungle, and in other places
accompanied by a Inxuriant undergrowth of shrubs.  In the‘
tropical zone Myrtacew, Leguminosee, and tree-forns are coms
mon, and the air is mear saturation during a groat purt of the
vear. Vaccinia arc found at from 5000 to 8000, and snow
occagionally falls at 6000 feet. A sub-tropical vegetation
penetrates far into the interior along the banks of the great
rivers, and tree-forns, rattans, plantains, and other fl’()l'ical
plants are found at 5000 fect, in the Ratong valley.? '

I should conjecture that the extreme limit for the growth
of the hardier species of chinchonm, in Sikkim, will be fm'm.d
where their constant companions the tree-ferns and lifacczma
end, namely at 5000 feet ; and that the best sites for such
species as C. Calisaya and C. succirubra are about 1000 to
2000 feet lower, amidst the suhtropieal vegetation of the -
valleys. .

Bhotan, which adjoins*Sikkim on the cast,is a mountaimous
district of much the same character. In its wostern part the
mountain ranges are loi:ty and rugged, and the river-course(sl
very deep and generally narrow. The climate is e.quabl‘e,tmt
the humidity of the winter appears to increasewm the p:}:e
adjoining Sikkim. The steepness of the mountains, and
_influence of the elevated mass of the Khassya lnlls‘ to the _‘
south, make the lower slopes, which skirt the plains of Assaum,
drier than those more t6 the eastward. 1cep NAITOW valleys
Garr'y a tropical vegetation very far into tho interior Of:
Bhotan, among lofty mountains capped with almost per-
Petual snow. These sttmct to themsclves so much of the
moisture of the atmosphere, that the bottoms of the valleys

are comparatively dry and bare of forest. The flora rescmbles
that of Sikkim.® .

.

* Flora Iudica, 3., p, 178, S Ihid, i, p. 175

4000 feet.s
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The Khassya hills in 25° N. lat. form an izolated mass,
rising up from the plains of Assam and Sithet to a height of
6000 feet.  They rise abruptly from the plains of Silliet to
the south, and at 3000 feet tree vegetation ceases, and is suc-

“cceded by a bleak stony region, with a temperate flora, up to

4000 fect, where the English station of Churra Poorji is built.
The table-land is here three miles long by two, to the cast-
ward flat and stony, and to the west undulating and hilly.
On the south there are rocky ridges of limestone. The south-
ern side of the hills is exposed to the full force of the mon-
soon, and the rainfall is excessive, as much as 500 or 600
inches annually.  IPurther in the interior the full is less, and
it gradually decreases mntil the. valley of Assam is entered.
This great rainfull is atirjbutable to the abruptness of the
mountains to the south, which fuce the Bay of Bengal, and are
sepamted from it by 200 miles of Jheels and Sunderbunds.
The heavy rains on the Khassya hills ave quite loeal, as in
Sithet the fall 45 only 100 inches. The platean presents a
bleak and ivhospitable aspect, and there is not a tree, and
scarcely o shrub to be seen, except occasional clumps of,
LPandanus.  This desolation is caused by the furious gales of
wind, and the extraordinary amount of rain which washes off
the soil.  The valleys are open, though with deep flanks, and
the hill-tops arc broad. The grassy slopes to the north are
covered with elumps of shrubby vegetation, and the forests
are confined to sheltered localitjes. Though the rainfall on
the southern side is 600 inches, 4wenty miles inland it is

-reduced to 200 inches. The mean annual tempesature of

Churra Poorji is 66°,%nd in summer the thermometer rises
to 88° and 90°. Mo the westward of the Khassyas lie the
Garrows, which do not “attain a greater height than 3000 to

““Flora Indica, ., p. 293, Himalaya® Jouruale, i, p. 277;
212 .

N
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The flora of the Khassya hills bears o greater resemblance
to that of the hills in Southern Tndia thay to the Sikkim and !
Bhotan types. Genera and species torming masses of shrubby
vegetation -are identical with those of the Neilgherry skolas.
It is probable that chinchona-plant ations,” espeeindly of C.
suceirubra, might hereafter be formed advantageously on the
northern slopes of the Khassyas, but it is evident that the best
chances of success for the species growing at great altitudes,
in South America, ave offered in the Himalavan districts of
Sikkim and Bhotan. .

With a view to the cstablishnient of chinchona-plantations
in the Eastern Himalayas, plants have heen forwarded by Mr',
Melvor to the Botanical (tardens at Caleutta.  On .lu’mmry
19th, 1862, there were at Calentty 91 plants of C. .\‘Ilt’('!/'l'll)r(l,
all except four supplied by Mr. Mclvor; six of ¢ ! (,’u.hsaya
from Java, and 133 of ““ grey-bark” species, of which 1006 were

supplied by.Mr. Meclvor, and twenty-scven weroe raised ft)‘;“(;
the original South American sceds. Altogether there were =

of the valuable species of Chinchon, besides fifty-nine of t}le
.worthless (. Pahudiana. Tt is intended to commence a ('h_m-_
chona plantation on the lower and outer range of Du‘r']eellmg;'
in Sikkim at once, with a propagating-house on the wodel ©

Mr. McIvor's at Ootacamund ; and afterwards to form a nur.sery
for species growing at lower elevations on the Kl.m.ssyil hills.

There is another region in our astern dominions ‘whe:re :
suitable localities may be found for the cultivation of ch-lll'
chona-plants, but it is as yet too little explored, and the diffi-
culties of obtaining supplies, labour, and transport \vould.be
too great at present to allow of the possibility of forming
plantations for some years to come. I allude to the recently
formed province of Pegu. Dr. Brandis, the Conservator of
Forests in Pegu, reports that it will be proferable to delay
the introduction of chinchona-plants into that province, until
their eultivation shall have proved successful in other parts.

ciar, XXIX. PG, . H1T

In Yegu there are four great mountain rnges, mnning
parallel with the sca-coust, which sepurate the valleys of the
principal rivers. Commencing from the castward, the first
range is the Arracan-Yowah, dividing Arracan from Pegu,
which is not higher thau 1600 feet. The Pegu-Yomuh, the
prineipal scat of the Pegu teak, which separates the valleys
of the Irrawaddy and the Nitang, only has a mean elevation
of 2000 feet. The third range consists of the Martuban and
Tenasserim: coast-ranges, and barely attains a height of 5000
feet.  The fowrth and most. castern range, forming the water-
shed between the Sitang and Salween rivers, extends into the
large and compact mountain mass of Yoonzaleen, to the
south-east of Toungoo. "I'he- arew of this lofty region, is a
hundred squarc miles, and several peaks rise to a height of
7000 and 8000 feet above the sea.  ‘Phe rains are heavier on
these hills than on the adjucent plains, and the temperature
is much cooler and more uniform,  The formation consists of
g"’““:te’ gueiss, and quartzite, Up to 3000 feet the vegeta-
tion 18 of a tropical character, at which clevation teak disap-
peats, and pines (Linus L hasyana) begin, and go up to 5000
fect on dry gravelly soil. I'here are plenty of small mountain
streams on these hills, with running water throughout the
year; and the valleys and slopes are ecovered with evergreen
forest.”

The Yoonzaleen Lills are doubtless the best localitios for
chinchona-glantations in Pegu, but as yet there are no facili-
tics for taliing any steps with a view to the introduction of these
inestimable trees, which will Lioreafter be as great a blessing to
the fever-haunted jungles of Peg‘u as to those of India. The
Yoonzaleens are f()rty miles fgom the town of Toungoo, which
is at n distance of fifteen days of river navigation from Ran-

i Heport by D, Brandis, Nup]?l"”"’”' ta the Coleutta Gazette, August 31s(,
1861, No. 55, p. 167,
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goon; and until a Sanatarium is formed on those hills, or
some European settlers have established themselves there, 1
will be useless to attempt the introduction of the chinchonas
plants. - Before many years, however, it is to be hoped that
plantations on the Yoonzaleen hills will supply quinine-
yielding bark to the inhabitants of the plaing of Pegu. ‘
In a former chapter I stated that | gave directions for the |
transmission of a supply of sceds both of the © grey * and the
“red-bark ” species to two of our West Indian islands—
Trinidad and Jamaica. In Trinidad they did not gm-minnte,
but in Jamaica, under the watchful care of Mr. N. Wilson,
the Superintendent of the Botanieal Ciardens in that colony, .
they came up plentifully. By the spring of 1861 Mr. Wilson
had a good stock of all the specics in the gardens on the
sweltering plains, where the «grey-bark” species naturally
began to die off, but the C. suceirubra plants were doing well,
and sixty of them wero quite strong cnough to be P]“."t'ed
out early in June. On the 4th of June, 1861, Mr. \V.llf‘o“
removed 120 plants, G0 of C. micrantha and GO of ¢, nitida,

to the foot of Catherine’s Peak, which is 4000 fect above*the ‘

sea. Here ho was oblignd to leave them, as the Jamaica
Government had furnished him with no cfficient nssi‘stant-
In November he reported that the plants of O, succirubra
were doing well, and by the latest accounts, dutcd. March
24th, 1862, all the plants were thriving ;*but the chinchona
experiment js not likely to succeed in Jamaica, @ving to the
listless* apathy of the legislators of this colony. They hu_ve
taken no steps to supply Mr. VV.ilson with assistant-gardeners,
have allotted no land in suitable localities as sites for chin-
chon_a-planta‘bions, and have s neglected to secure the
suécessful intr’oduction of & product which would have en-
riched the island, when the means of doing so were placed

%ra.tuitously at their disposal by the Secretary of State for
ndia.
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In our Eastern possossions the successful enltivation of
quinine-yiclding plants in the hills of Southern India, in
Ceylon, nnd in the Bastern Himalayas, will undoubtedly. be
produetive of the most benefieial results,  Commereially this
measare will add a very important article to the Dist of Indian
exports; the Luropean community will be provided with o
cheap and constant supply of an article which, in tropical
climates, is to them a necessary of life ; and the natives of
fever-haunted districts may everywhere have the Inestimable
healing bark growing at their doors.

It is impossible to exaggerate the blessings which the
introduction of chinchona-cultivation will confer upon India.
Since quinine has been extensively used among the troops in
India, there has been a steady diminution of mortality ; and
whereas in 1830 the average per-contage of deaths to cases of
fever treated was 3:66, in 1856 it was only one per cent. in
a body of 18,000 men scattered from Peshawar to Pegu?
Tho present measure will not only ensure a constant and
cheap supply of quinine to those who alrcady cnjoy its
bepefits, but it will also bring its use within the means of
millions who have hitherto been unable to procure it.  Many
lives will thus annually be.saved by its agency.  In former
ages its use would perhaps have changed the history of the
world. Alexander the Great dicd of the common remittent
fever of Babybn, -merely from the want of a foew doses of
quinine.®  Oliver Cromwell way carried off by ague, and,
had Peruvian bark been administered to him, which was
even then known in London, the greatest and most patri-
otic of England’s rulers would have been preserved to
his country. In time to come the lives of men of equal
importance to their generation may be saved by its use, while
the blessings which it will confer on the orreat mass of

@ Quinine and Auteperiodics in thelr Pl‘fr;?nﬂ(?ﬁs,%tm,’ 12856\"
Thernpentic Relafinns, by Dr. J. M- ? Masp B

e
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mankind, and especially on the inhabitants of fropical couns
tries, are incalculable.  The introduction of ¢hinchonu-plantd
into our Eastern possessions will he the most effective meas
sure which could have been adopted to ensure a In‘rmunent
and abundant supply of febrifugal bark ; and o debt of
gratitude is, therefore, due from India to Laord Stanley, who‘
originated it, and to Siv Charles Wood, wha s sanctioned
all the necessary arrangentents, until this great enterpriso has’
finally been crowned with complete suecess. To Mr. Spruces
as the most suceessful collector in South America, and 10
Mr. MelIvor, who has so ably and zealously conducted the
cultivation in India, the chief credit of having achieved 80
important a result is duc; but the author may be allowed'
to express his deep satisfaction at having been one of the
labourers in this good work, where all have worked so

zoalouslv,

CANOE ON THE BEYPOOR RIVER.
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APPENDIX A

GENERAL MILLER, AND THE FOREIGN OFFICERS WHO SERVED
IN THE PATRIOT ARMIER OF CHILE AND PERU, BRLWERN
1817 AND 830,

WnsN the war of independenee hroke ont in South America, many gallant,
gpirits were attracted from different countries of Furope to fizht for liberty
and justice against Spanish oppression,  Pired with enthusiasm for the
cause of liberty, these knights errant, many of whom had been distin-
cuished in the wars of Napoleon and Wellington, went forth to visk their
slives for an idea. ‘That they were in eamest is proved by the fact that,
out of the whole number of sixty-seven, as many as twenty-five were killed
or drowned, and eightecny were wonnded.

In*this band of brave adventurers, next perhaps to Lord Dundonald, the
late (jcneral Miller takes the most prominent place, as one of the ablest, the
truest, and the best.  There is a halo of yomance ronud all who joined in
this crusade for liberty ; all passed through many strange adventures, and
did honour to the land from which they hailed; but the lamented afl
warrior who went to his rest last year was pre-eminent amongst his
gallzmt companions, for his many acts of chivalrous daring and bravery,

Williamm Miller, a native of Kent, served in the British Field Train
Departiment of the Royal Artillery, during the Peninsular war, under Lord
Wellington. 1He'was present a the siczes and storming of Giudad Rodrigo,
Badajoz, and 8an Sebastian, at the battle of Vittoria, and investment of
Bayonne. He  had charge of a company of Sappers and Miners in the
American war, was within a few yards of General Ross when he received
his death-wound necar Baltimore, and was also present at the attack upon'
New Orleans in 1314,

In 1817, having been placed on half-pay, and tired of an inactive life, he
proceeded to South America, and offered his services in the war against
the Spaniards. He was appointed Captain of artillery by the Governmert
.of the United Provinces of Rio de la Plata, crossed the Andes into Chile,
and gaved two pieces of artillery, under a heavy fire, at the battle of Talca,
in March 1818. In April he became a Major, and assisted with his regi-
ment at the deolaration of Chilian independence on September 15th, 1818,
In 1819 he commanded the Marines in Tord Cochrane’s squadroxj, and in
March an explosion of gunpowder, on the is]a{ld. of San. Lorenza, in Callao
Bay, shatt®ed one of his hands to pieces, injured his face, and caused
blindness for many days. In October he was agmn at the head of his
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men, leading them to victory at Disco, when he wag picreed by two balls,
one passing through his liver, and another through  his breast. Ia
February 1820, though still weak and suffering from lis former desperato
wounds, he headed the storming party in the boats, in the gHant attack
and capture of the forts of Valdavin in Chile, where he was again wounded
in the head ; and in the subscquent attempt on Chiloe he received.a ball
through his left gmoin, and o cannon-shot roke one of his feet.  In May
1821 he landed in Peru, and defeated the Spaniards in the hard-fought
battle of Mirabe; in 1828 he conducted a most adventurous and romantic
campaign throngh the whole range of the deserts of Pern, from Arequipa t0
Pisco, defeating the Spaniards, with greatly inferior numbers, on several
occasions ; and in the same year he became General of Drivade.

In May 1824 General Miller received the conunand of the I'eruvian
cavalry. of Bolivar’s liberating army, and took a principal paat in the victory
of Junin in the following August. Soon aficrwards he assutnetd the cmn-
mand of the whole of the cavalry of the liberating ary, 8¢ the l.w"d ol
which hé charged, and routed the division of General Vakles in thes
glorious battle of Ayacucho, at 8 most critical moment. This bl"xlhunt
action was fought on the Yth of December 1824, and decided the fato of
the war, the entire Spanish army of 10,000 men under tieneral La :Qem e
Viceroy of Peru, being utterly routed. Tn February 1825 he was Prefect
of Puno, and in April of Potosi; but in 1826 he returned to Lngland on
leave of absence, to cure himself of his wounds, which still caused him
great suffering.

- After a stay of some years in England he returned to Peru in June 1830
but, owing to the factious outbreaks in whicli he did not choose t© take
part, he again obtained leave of absence in 1831, and visited many of the
islands of the Pacific Ocean, cspecially the Sandwich awd Society groups,
of which he wrote a most interesting accoynt; and only returned to Per
after the constitutional clection of General Orbegoso as Tresident of the
Republic, In the early part of 1834 he served in a campaign aginst the

revolutionary chief Gamarra; and, though defeated at Huaylacucho, his

. X § ) k
operations were on the whole successful, and he was promoted.to the ran

of Grand' Marshal of Peru on Junc 11th, 1834, o

In October 1834 he was appointed Military Governor of Arequipa, 1_““"’
* and Cuzco; and it was at this time that he conceived tho idea of prmiug &
military colony in the valleys to the eastward of Cuzeo, on the banks of
some of the tributaries of the great river Purus, n March 1835, while on
the point of setting out on an exploring expedition, a revolution broke out
in Cuzco, and he was arrested by Colonel Lopera. Ho was, however,
allowed tg set out ou his expedition, with two companions and seven
Indians. He penetrated on foot to a greater distance to the castward of
Cuzceo, on this oceasion, than has ever been done before or since.

1n September 1835 he aga; 3 ; . ti-
tutional President Orbeg gain placed himself under the orders d#the Constl

: 080, and in February 1836 red Salaverry
and 0 o Ye y he capture j
nd eighty ofﬁcers‘of his revolutionary army by a very clever stratngem,
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near Islay. Shortly afterwards Santa Cruz cstubl@wd the 1."01'u-}§?1i\'iuu
Confederation, and General Miller wag sent as Minister Plenipotentiary t.o
Keuador, where he signed a treaty of peace and amity between that TRepublic
and the Confederation. In August 1837 he beeme Governor of Callao,
when all customs duties were reduced ene half, smuggling ceased, and the
receipts were soon quadrupled. e organized an eflictent police ; made- a
subterrancous aqueduct 3 feet wide, 33 deep, and 280 yards long, for
supplying Callaw with water ; commenced the evection of a-college ; and
formed a tramway for the cm'lwy:\ncc of words from the mole to the
custom-house.  The people of Calluo still look Dack with satisfaction and
gmtitudc to the period when General Miller was their Governor, .

In February 1839, on the overthrow of the Peru-Bolivian Confederation,
General Miller was banished with mauy other able and distinguished men,-
whose naies were taken off the army list by a decree dated in the follow-
ing March. This unjust and illegal act was cancelled by o law of Cengress
dated October 1847.

After leaving Pern in 1839, (ieneral Miller was appointed in 1843
i, M. Commissioner and Consul-General for the Islands in the Pacific. 1n
1859 he revisited Chile and Peru, partly for his health, and partly to
obtain the payment of hiy large arrears (rom the Government, When he
arrived in Yeru the Viee-President Mar, while the President, General
Castilla, Was absent at Guayaquil in 1859, reinstated him on the army list
of Pert, by a decree dated Decomber 9th, the anniversary of the battle of
Ayacucho, and granted him his current pay as a Grand Marshal of Pery,
and he continued to reside at Lima uutil his death on the 31st of Octolier
1861, It is satisfactory to be able to record, for the honour of the Pernvian
nation, that the whole of his claims were acknowledged in Congress in a
most ha.nd.some way, and without a dissentient voice. But unfortunately the
exceutive in Peru is still able to set the laws passed by the representatives
of the people at defiance ; delays and evasions were resorted to by Castilla,
and tho last days of one from whom Peru had perhaps reecived as valuable
services as from any of her own sons, were embittered by the treatment
which he experienced from the President of the Republic.

General Miller was a man of whom England wmay well be proud. He
was one of those characters who combine great ability and extraordinary
daring, almost amounting to rashness, with modesty and diffidence. If ®
there was any fault to be found in any part of General Miller’s former
career, in the camp or in the cabinet, it would be from himself that it
weuld first be heard. To 'his bravery and prowess, his body riddled
with bullets, and the history of South American independence, bear testi-
mony ; to his administrative ability the gratitude of the pe?ple of Callao
and Cuzco is the witness; his pure standard of honour, his scrupulous
integrity, his warmth of heart, and sifgle-mindedness are known to a
wide circle of sorrowing friends; but of his numerous acts of self-denial
and charity few can tell, for he was one ‘who let not his left hand know
what his right hand did.
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In person he was nmwre than six feet high, and when young he was
remarkably handsome ; his features and shape of the load leing of &
thoroughly English type. In socicty he was exceedingly agreeable to the,
last 5 his conversation was always iuteresting, and olten very instructive;
and there was a peculiarly wentle and winning expression in his eyes, He

s . . . . B N .
took a deep interest in the attempt (o introduee chinelionn eultivation into

India, and I was indebted to him for muck valuable adviee, aud for many
letters of introduction which were of great service to me.  He also supplied
me with most of the material which has cuabled me to write the marrative
of the insurrection of Tupac Amaru, the last of the Ineas, forming the
ninth.chapter of the present work.

His memoirs, published by his brother many years nuo, give by v the
fullest and most intercsting account of the war of independence in Chile
and Peru, though the work of Gurcin Camba, a Spanish yeneral, s the
best military history.

General Miller breathed Lis last on hoard I[ M. N, ¢ Naiad * in Callao
Bay, on the 3lst of October 1861 5 and the remains of the eallant old
warrior. were interred in the canetery at Uella Vista, with all the honours
which the Peruvian Government could bestow, While the hody was
being embalmed, two bullets. were found in it, and twenty-two wo'unds
were counted on different parts of his frame.  The most gratilying incident
on the occasion was that the people of Callao, who had uever forzotic the
good he had done them as their Governor, insisted on earvying the coflin.

One of the last things on which General Miller was employed was the
compilation of the list of his brave companions in arms. such o Hst, 1
believe, has never appeared before ; and ax the emyploynent interested and
amused him during a time of much harassing annoyanee, it gives me great
pleasure to be able to insert it here, in order that his libour may not have
been entirely in vain. :

.

. L ]

A List of Foreign Officers, Juropeans (not Spaniards) ““d“‘\orth
Americans, who seryed in the patriot armies in (‘lnl(f and
Peru, between the years 1817 and 18:30, showing the killed,
wounded, -and not wounded. '

[The rank specified i3 that which each officer held when killed, or in 1830.]

Krvven.,

Muajon-GeN. FREDERIC BraNDSEN (French).—Served on the staff of

the French army under Prince Eygan, i f Ltuzaingo
Fob, 20, 16217. géne. Killed at the battle o 80,

Masor-GEn. Jakes W
Junin and Ayacucho.
-near Quito in 1830,

HITTLE (Irish).——\‘Vas present at the battles of
Killed in suppressing the mutiny of a battalion
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CotoNEL Citannes O'Carnon (1rish). —Served in the British and
Spanish armies in the Peninsula. Killed in an encounter with the Aran-
eanians at Paneal in 1891,

CoroxeL WinLiaM FrruusoN (lrish).—l‘resunt, at the battles of Junin
and Avacucho.  Killed in defendigg General Bolivar from assassins at
Bocota on September 25th, 1828,

CotoNel Prrir Ravuer (French)—Was a coghet in the French ca-
vatry at Badajoz, when that place was taken by stormn on April 6th, 1812,
and remained a prisoner of war in Heotland until the peace of 1814, Mar-
ried and left children in South America.  Killed at the battle of the
Portete, Feb, 27th, 18249,

CoroNeL Winuiam pe Vie ‘Turrer ((iuerlm'y).—l\hrricd and left
children in the country, Killed at the battle of Nircay, April 17th,
1530.

Lirur.-Cot. James A, Cnantes (English.))—Served in the Brigade
Royal Artillery, and joined the Lusitunian Legion undey the late General
Sir Rabert Wilson in Portueal in 1808, Upon Sir Robert being appointed
Military Commissioner with {he Russian army, he served as his aide-de-
camp in the campuicns of Russin and Germany, and received the crogses off
st. George of Russia, of Merit of Prussia, and of $aria Theresa of Austria.
illed in the action of Pisco on November Tth, 1819,

LieuT-Con. Cuaries Sownrspy (CGerman)—Kitled in the action of
Junin, August Gth, 1824,

MAJO)‘; WiLLiaw Gumer (Gierman),—Killed at the battle of Tea, At
7th, 1822,

MAJ(_)R Tnoxax Doxnuny (Knglish).—Present at the bhattle of Junin.
Killed in the afiair at Matara, Dee. 3rd, 1824,

Carraly Quirosrer (Russian)—Killed in an encounter with the "Arau-
canians on the Bio-Bio, 181,

CarTAIN JosErn BDogrxk (Irish). —Marricd, and left children in the
country. Killed in an encounter at Arauco, May 1820.

CarrAIN Joux Do Gora  (Freneh).—Killed in an encounter at San
Carlos, 1821,

Cartaax RopeERT BELL (knglish).—illed at the battle of Sireay, April *
1¥th, 1830.

Lizur. Cuarnes ELpREDGE (U. §).—Killed at the assault of Taleahuano,
December 6th, 1817,

Ligur. Erxest Brurx (French), son of Admiral Bruix.—XKilled in an
encounter with the Araucanians on the Bio-Bio, January 1819.

LIEUT. GerARD (Scotel). —Killed at the battle of Cancha-rayada,
March 19th, 1818, o .

LiEUT. L Bas U"ront:h)-"Kmed in the affair of Biobamba, April 220d,

.
18922, .
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Lrgor, Curis. Martix (English).—Kitled near Ayvacncho in 1824,

CorNET DANVIETTE (French).—Killed in an encounter at Caucato nea?
Pisco, in 1822,

Surarox WinLiasm WEeLs (Seotch).—Kitled in the action of Mirabe,
on May 21st, 1821, .

Torar Kunep .. .. 2L

L ]

Wouxben.

Ligur.-Gex. WM. MinLer (English).—(Sce ante.)

Magor-GEx. Fraxcrs B, (’Coxnor (Irish).—Brother to the late Fergus
O’Connor. Was for some time Chief of the Staffof the Liberating /\rmy.,‘und
was present at the battles of Junin and Ayacucho; was mnuT(.h-d' at 7Ihf) (,h!
la Hacha in 1820. He is now residing on his estate at Tar, i Polivia.
Married and has children in the country.
at the lattle of

Magor-GEx, ARTuUR SANDS (Irish). — Wounded . .
les of Junin

Pantano de Bargas, July 25, 1819, Waus present at the batt
and Ayacucho. Died at Cuenca in 1832,

Masor-Gex. DaNiEn ¥. O’Leanry (Irish).—Wounded at .l‘um:\m: de

Bargés. e was Aide-de-Camp to Gceneral Bolivar in Columbia and 1'0:“;
"amd subscquently H.B.M. Chargé &’ Affaires and Consul General at l}(.)‘,,o By
where he died in 1854, having married and left children in the country. ;

Masor-Gex. PHinip BRaux (German). — Present at the lmll'l:'i '01
Ayacucho. He was wounded at Junin, August 6th, 1824, e married I
the cotintry, and now resides in Dolivia.

CoroxgL GEORGE Brauchrr (Irench).
litz, Jena, Marengo, and Friedland. Wounded at thc.*
huano, December 6th, 1817,  Died in Chile 1840, havin
children in the count.ry.

LiguT.-Cor. Epwarp Gurtekue (German).—W
Pisco, November 7, 1819. Died in Chile 1857. Married
in the country. ’ .

Lizyt.-Cor. Boaine Giroust (French).—Wounded at the cuttvl“g'(‘“t
of the ¢ Esmeralda® under the fortresses of Callao, Nov. 5th, 1820, Was page
to King Jerome ; served in the French Horse Artillery; was made prisonet
at the crossing of the Beragina, and sent to Siberia. Married in Peru, and
is now residing at Lima.

Capraiy Puinir MARGUTI (Ttalian),—Wounded at the battle of Maypo,
April 6th, 1818. Died in Chile 1848,

Carrarx HERRY Ross (U.8.)—Wounded 'rbas-buenas
“March S1at, 1813, Died in o, 0 2 the battle of Yerbas '

—Was at the Lattles of Auster-

b\ -
assault upon Talca
¢ married and left

ounded in the action of
and left children

-«

.
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CAPTAIN Grorur Brown (English).—Present at the battle of Junin.
Wounded at Ayacucho, Dec. $th, 1824, .

CAPTAIN  Jaxmes Listew (l‘?ngli;h).—\Voundod in the affair of Rio
Hacha in 1820, Dicd at St. John’s, New Drunswick.

Carray Hexwy Iixp (English).—Woennded in an attack en Callao,
Oct. 2nd, 1819.  Since dead. ’

Carrary W, Kexsepy (Jamaica).—Wonnded in an encounter at Rio
Cuarto, where both his eyes were shot out in 1321, Died some years alter-
wards in the United States, ’

Caprain Dann, . V. Cawsoy (U, 8.)—Wounded at the assault wpon
"Taldabuano, Dec. 6th, 1817, Married and left children in the country.
Died in Chile.

Carraiy HeNry Wymax (English).—DPresent at the battle of Junin
wounded at Ayacucho in 1824, 1s now residing in England.  Married in
South America. .

Takur. Jonn HELDES (German).—Wounded at the battle of Cancha-
rayada, March 19th, 1818, Since dead. . ;

Lreur, Jamus Linnsay (English).—Belonged to the oxpedition under
General Beresford,  Wounded at the battle of. Maypo, April 5th, 1818,
Married and left childven in the country.

Toran Wousxven .. .. 18.

_ Nor WouxNDpED.
LeuT.-GEN. MIcRAEL BRAYER (French).—Was present at the assault of
Taleahuano, Dec. 6th, 1817, and in the battle of Cancha-rayada, March
19th, 1818, He then returned to France, was reinstated in his former
rank of General of Division, and was created a Peer_ of France,

MaJor-GEN. JAMES Parorssiex (English).—Was Surgeon-General to
the Buenos-Ayrean army under General Belzrano in 1814, and to the
army of the Andes, under General San Martin, at the Tattles of Chacabuco
Feb. 12th, 1817, and Maypo, April 5th, 1818, Was appointed Aide-de-
Camp to General San Martin, and heeame Major-Gieneral iur 1821, Associ-
ated with M. Garcia del Rio, proceeded trom Lima to Europe on & political
mission in 1822, returned to Peru in 1825, and died on his passage from
Callao to Valparaiso in 182(,

CoLowst Joun (’Briex (frish).—Served at the siege wnd taking of
Montevideo and campaign in the Banda Oriental in 1814; was Aide-de-
Camp to Gencral San Martin in the battles of Chacabuco and Mayypo ;
withdrew from active service while with the army in Perw in 1822, Joined
General Santa Cruz a short time previous to the batile of Yanacocha, at
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which he was present, August 12th, 1835, [le beemme w I\I:yiw-th»neml,
and died in 1861, . '

Coroxkt BeELrorp H. Wirsox (l'f;xg,:]ish).---h'nn of the late General Siv
Yobert Wilson ; was Aide-de-Camp to General Dolivar from 1523 10 1830
subsequently HLB.M. Chareé " Aftaires and Cousul General at Lima and
at Caraccas.  Was appointed o K.C.B. Died in London in 1858,

Coroxkr Anperr B, p'Anve (Freuch)—Son of the Freneh tieneral of

the same name.  Served in the campaigns in Spain and Russia, 1809 and .

1813, und was at the battle of Watertoo in 1815, Died at Valparaiso 1821,
Married and left children in the country. ‘

CoroneL BENIAMIN VIEL (French)—Served in the Prench armg en-
camnped at Boulogne in 1804, and commanded 1 squadron of cavaley at the
battle of Waterloo 1815, Is now a Major-General in Chile. '

- . « . H N 1
Coroxer Joseptt RoxnisoNt (Ttalian).—Ts now a Major-( ieneral in Chile,
CoroxEr, CLEMENT ALTIAUS (German).—Was present at tho battle of

] M . " N el'" s
Junin. Became a Major-General and died at fa Concepeion MW !

having married and lelt clyldren in the country.

Coroner Sanvanor Sovir (French)—Was Comuissary hf the m“:.v(i
afterwards Aide-de-Camp 4o General Gamarra, and for soe tine uhm'g.ed
with the Ministry of War, Married and left chiliren in the country. i
at Lima, )

Ligur.-CoL. LEwis Crammer (French),—Retired from the army “’”:8 ’
was afterwards murdered with his wife and family by the l'ﬂt"‘c'a(‘:"m
Indians. ' .

Lieur,-Cor. Arexis Bruix (French).—=Son of Admiral Urm:\; WS’
page to Napoleon I. Was l»l'csmt at the battle of Junin.  Was killed by
accident at Lima in 1825. ) . .

Ligur.-Cot. Crantrs Woon (English).—Married and joft children 1B
Chile, Dicd in England while on leave of absence in 1856. '

- Masor MscuArL 'Cagror (Irish).—Dicd in Chile in 1839, having
married aud left children in the country.

Cartary WiLiam Smit (English). . ¢

CarTay Minner Hauiowss (English).—Was present ot the battles ©
Junin and Ayacucho. Married and resides in the United States.

CArray Witnias Harris (Irish).—Is now living at Cuencs, n Ecuador.

Cavrraiv Joux RooriouEz (English).—Married and left children in the
country. Died at Callao. .

Capramx Ropmrr Youna.—Belonged to the 71st under General Beresford.
Died.in Chile. .

Ligor. MacUAN (French).—Retired in 1818, and was subscquently

killed in a duel in France,
Lieur. CoUxT LUCIEN' Brayrn

to his father, General Brayer, in Chile.
L]

(¥rench),—Served as Aidc—dc-Ca.ml‘;
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STAYF-SURGEON Tromas Forry (lrish).—Dead.

STAFF-SURGEON CHarres Moore (English).—1resent at Junin. Dead.

Starr-SurakoN Huen Bratwr (lrish).—Dead.

STATF-SURGEON Micnars Crawiky (Scotéh)—Dead. Sub-prefeet of
Lampa, under General Santa Cruz, in 1837,

Total .. . . 24.
Drowned at sea off Chiloe, in 1823, while prisoners of war on board a

Spanish privateer.—Major Sonlange (French) ; Captain W. Hill (English) ;
Captain Robert Hannah (English); and Licut. Saint Amarand (French).

ABSTRACT.
Total of killeq ., .. . 21
© ,, wounded . T 18
5  Qrowned .. i . 4

s hot wounded .. . .. 24

67

Note.—Admiral George Martin Guise, Captain George ('Brien, Lieut.
Bayley, and others killed ; Admiral Thomas Tord Cochrane, Commodore
(now Ge{mml) Thomas Charles Wright, and others wounded; are not
included in the foregoing list, because they belonged to the Patriot Navy.
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Arbores vel frutices sempervirentes, vallium Andinarum intertropicalium
inter 10" lat. Sept. ct 19° lat. Austr, altitudincque 12003270 metr.
supra Oceani ripas incola ; trunco ramisque terctibus ramulis sapius sub-
tetragonis, cicatrices foliorum stipularumque delapsorum nionstrantibus,
APPENDIXN 1 : : harumce vestigiis in ramis adultis ctiam conspicuis,

“ : Cortcr amarus, Quinina et Chinchonina fectus,  Peridermis varia : modo
tenuissima valde adharens, e solo subere confecta ; modo incrassata ct stratis
squamiformibus, ¢ parenchymate cellulari librove externo constantibus

. : ) formata, natura frustulatine aliquando secedens,: cterum arte haud wgre
BOTANICAL DESCRIPTIONS OF THE GENUS CHINCHONA, AND - solupilis.

OF THE SPECIES OF CHINCIIONE NOW GROWING IN Lignum albidum, demum flavescens, ¢ stratis concentricis pro arboris
INDIA AND CEYLON. ' mtate numero variis, radiisque medullaribus secundum caulis longitudinem

singulariter protractis constans; cellule cnim quibus isti conflantur hic
horizontaliter cxtcnd‘un‘tur sicutique in radiis vulgo notis lateriformes”
seriem plerumgue mpllce}n agunt, illic vero practer normam longitrorsum *
summopere protractee sonen} su‘nplicem .exhibent ; quapropter radii in
trunco nudato (adcrflpto cortice) inspecti lineas exilcs hinc et illine brevi
spatio ellipticeque dilatatas cffingunt.  Vasa porosa approximata, seriebus
continuis simplicibus ordinata.
Calyz tubo turbinato, cum ovario connato, pubescente ; libo sUpero, 5" Medulla ramorum vulgo tetragona.
dentato, persistente; dentibus in praflorationc valvatis. Folia opposita, integerrima, decrescenti-venosa, petiolata, glabra varie
Corolla hypocrateriformis, tubo tercti vel aubpentazono, in Pubescentla vel tomentosa, plfmiuscu‘la aut margine leviter revoluta ; axillis
nonnunquam fisso, intus glabro vel raissime pilosinseulo ; venarum venularumque pagina inferioris in nonnullis speciebus scrobi-

From Weddell, Howard’s Paven, Spruce, and Karsten. ‘é

- CHINCIONA.
(From Weddell's ¢ Ilistoire Naturelle des Quinquinas,’ 1 17.)

g P g o o,

angulis basecos)
limbo b-fidod

laciniis lanceolatis, intus glabris, margine piloso-barbatis (pilis clnvlfc?rmt}" culatis.; scrobiculis simplicissimis, vacuis aut succum adstringentem
bus lanatis) extus tuboque pubescentibus, smstivatione valvatis, explicatid sudantl})us. Epidermidis cellula, pagine superioris prasertim, ambitu
patulo-recurvis. vulgo sinuosz, in qmbusd.am gpeciebus humore tran§lucido tumida, parti-

Stamina 5, corollw laciniis alterna, glabra; filamentis inferno tubo culﬂS_ fo'venltes innumeras innatantes, oculo armato mirantique motu rapide
insertis, adnatis ; antheris linearibus, inclusis vel apice subexsertis, bilocu- quast vitali trepidantes.

) H . ) . . : . N

laribus, introrsis, imo dorso affixis. Petiolus l_lmbo brev19r, 'seml.cyllnglxcus, slul?_tus. convexus, supra planus

Ovaréum disco carnoso, pulviniformi obsolete 5- vel 10—tube\'culato vel gubcanaliculatus, rarissime in foliis arboris junioris teres.

U 8¢ » N . . ) e . . . .

coronatum, ’ Stipulce interpetiolares plerumque libera citoque deciduas vel basi leviter

Ovule numerosa, in placentis linearibus dissepimento utrinquo aflixis connate, intus ad basim glandulis minutis lanceolatis crebre consite.

'S . . . - . .

peltata, imbricata, anatropa, Flores interdum fortuitu 4 vel 6-meri, cymoso-paniculati, albi vel

Stylus simplex, glaber, stigma bifidum, in tubo corollino latens vel seepius carnei aut purpurascentes, mire fragrantes; paniculis terminalibus,

[ . . . A .

subexsertum, : ’ ramulis pedicellisque basi bracteatis.

Capsula, ovata oblonga vel lineari-lanceolata, utrinque suleata, lim'.bo
calycis coronata, taevis vel obscure costata, glabra pubescensve, hilocu.lam.
polysperma, septicide a bagi ad apicern dehiscéns, valvulis sejunctis, pedweno
simul longitrorsum fisso. . .

Semina plurima in placentis angulato-alatis denique liberis peltatim
effixa, sursum imbricata, compressa, nucleo oblongo ala membranaced
margine denticulata ex tdto ambitu cincto. ° .

Embryo in axi albuminig carn

0si rectus ; i catis integris;
radicula tereti, infera; us ; cotyledonibus ovatis LT

CHINCHONA CONDAMINEA.

2 M 2
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CHINCHONA CONDAMINKA.

(From Howard’s ¢ Nueva Quinologin of Pavon, No. i.)

CAPBULES AND PARTS OF THE FLOWER OF CHINCHONA CHAIUARGUERA.

(Magnified and natural size))

CHINCHONA CHAHUARGUERA.

Crincrona CHAHUARGUERA.—Foliis oppositis, potiolatis, lanecolatis,

blongis ovato-lanceolatisque, undulatis, acuminatis acutisque, pedunculis
paniculatis, ’
Arbor 8-4 orgyalis, com4 frondosd ramosissimnd.

Trumcus solitarius, erectus, cortice fusco aspero macnlis cinereis indutus,
rimis longitudinalibus transversalibusque.

Lignum compactum, durum.

Rami erecti, teretes, cortice cxtus nigrescente, intus pallido ciunamomeo.

Ramuli subteretes, asperi, rimacei, colore ferrugineo-roseo.

Folia opposita, petiolata, lanceolata, oblonga ovato-lanceolatague, acu-
minata acutaque, utringue glabra, subtus nervosa, venosa, integerrima,
undulata, marginibus revolutis, glandulis subtus concavis rotundis villosis,
ad sinug nervorum ortum insertis, Aupra prominentibus.

Foliola fioralia opposita, petiolata, parva, ovata ovalinque, glabrs, mar-

ginibus revolutis, nervis centralibus purpureis. .
Petioli teretes, purpurei,

Stipulee duse oppositee, supra-axillares, sessiles, ovata, integerrime, acu-

minate, basi cohmrentes nervo centrali prominente, marginibus revolutis, '

deciduze, °

Pedunculi communes, terminales, axillaresque, subtetragoni, partiales
»

pubescentes, bracteolis oppositis subulatis ad pedicellorum basim, pedicellis

Pubescentibus.
Pedicelli bracteolis subulatis, solitariig a,d bagim
Calys rosaceus, o
Corolla dilute purpurea, ext

tomentosis, villis albicantibug, . quescpns, tociofia refloxia supra villoso
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Antherce fauce parum exsersa. .

Capsule ovalis oblongaque, purpurea (nonnulle capsula ventricose),
bilocularis, bivalvis, valvulis basi dehiscentibus.

Hapitat in collibus Santa Rosa nominatis, situ Huancocolla appellata,
ditione Vilcobamba, Loxa provincid.

Floret Maio, Junio, Julio, et Augusto,

Varietas Prima, Cascarille amarilla fina del Rey. Varietas Sccunda?
vascarilla colorada fina del Rey., Varictas Tertia? Cascarilla crespilla
neqra.

(From Howard’s ¢ Nueva Quinologia of Pavon,” No. vii.)

® | CHiNcHONA URITUSINGA.

CHINCHONA URIT}JE.!ING'A.—Foliis oppositis, petiolatis, lanceolatis ; pedun-
enlis axillaribus terminalibusque, paniculato-corymbosis, trifidis,

Arbor 20-ulnaris et ultra,

Lignum compactum, luteo colore.

ﬁunc_ua solitarius, erectus, teres, crassus, fuscus,
nigris obsitus, comd frondosd, valde ramosd,

Cortex scaber, fuscus, maculis nigris fuscis et albicantibus, rimis trans-
yersalibus.  Celor intus luteus, mmarissimus, acidulus, non ingratus,

Rami erecto-paténtes, teretes; superiores brachiati, complanati, leviter
ubescentes, dilute fusci,

Rumuli utrinque sulcati.

Folis opposita, petiolata, lanceolata, integerrima, acuta, supra glaber-
rima, NErvosk, venosa, subtus per nervos et:venas villosiuscula; nervis
alternis, rarius oppositis ; marginibus revolutis ; fenerrima subtus hirsuta ;
gz(mdulis minimis, rotundatis, subtus concavis, ¢ircum villis albicantibus
ad nervorum ortum inscrtis, supra prominentibus, .

Petioli teretes, supra canaliculati, glabri, subtus hirsuti, basi incrassati.

Stipule duw, oppositm, interfoliacez, supra-axillares, ovate, acute,
erectae, integerrime, cauli appressee, pubescentes, decidue.

Pedunculi commueies axillares. terminalesque, trifidi, obtusi tetragoni,
]mniculato—subcorymbOsi,' h1r§1m, solitarii, erecti, complanati, foliis, bre-
viores ; partiales hi)‘Sll.tl, tri-septemflori trifidique ; bracteolis duabus,
oppositis, minimis, ovatis, acutis, concavis, rubris, ad basim inscrti's, per-
gistentibus. .

Pedicelli teretes, breves, pubescentes ; bracteolis solitariis, minimis, ovatis,
acutis, persistentibus, ad basim et in medio insertis.

Flores nonnulli sessiles,

Calyx campanulatus, ruber, glaber, in fructn ampliatus, denticulis retro-
flexis persistens,

Corlle albo-rosaces, extus pubescens. " Tubus intus glabcr. Limbus

nonnullis maculis

l)
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quinque-partitus, patens; laciniis villoso-tomentosis; villis albicantibus,
densis, longiysculis. *
Cupsula oblonga, angusta, striata, striis longitudinalibus prominentibus

utrinque sulcata, lwvis, calyce crescente ampliato coronata, dogticulis
retroflexis, bilocularis, bivalvis, busi dehiseens,

Semina minima, fulva, ala obovatd leviter lacerf albo-pallescente cir-
cumdata, Receptuculum lineare. ‘

Habitat prope Loza in collibus Cajanuma, Uritusinga, Bogqueton, v
lonaco, Huancabamba, et Ayavaca.

Floret Maio, Junio, Julio, ¢t Augusto.
Vulgo ¢ Cascarilla Fina,” :

. CninenoNa Crisea (Tufalle).
‘ )
(EFrom Iowrd’s < Nueva Quinelogin de 'avon. )

CuincnoNa CrISPA. Quina fina de Loja, Cascurilli crospilln buena,
Quina Carrasquefia, Tafalla M.S. secc. Ruiz in M.S, Compondio, Mus. Brit.

C. Conduminea, [1. ct B. specituen florif. in pl. x. Il Bquin. exclus.
specim. fructifl et descriptione,

C. Chaluarguera, varictas (tertia).  Pavon, Nueva Quinologia.

CAPSULE AXD PARTS OF THE FLOWER OF CHINCHONA SUCCIRUNRA.

. CB’INCHONA SUCCIRUBRA.
( From Howard's

CHINCHONA SUCCiRUBR,

petiolis nervisque rubicypgd; i .
l 2L 3 H -
botialie ndis, glabris, nitidiz ; pedunculis racemoso-pant

» . ’ *

* Nueva Quinologia of Paven,’ No. lii.) :

Foliis oppositis, petiolatis, ovatisovalibusques .
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Arbor 6-7 orgyalis.

Truncus solitarius, erectus ; aliquoties duo tresve ex cadem radice repul-
lulant,  Come frondosa ramosaque,  Lignum compactung

Corter fuscus, nonnullis maculis albicantibus ; rimis transversalibus hori-
zontalibusque. -

Ramd evecti, nonnulli horizontales, terctes, enerd pubescentes.

Fulia opposita, petiolata, uvala ovalingue, integerrima, acumine brevis-
simo, Mnnutla subrotunda, glabra, superno parum nitida, nervosa, venosa,
venis reticulatis, nervis venisque villosis, tenuin marginibus retroflexis.
Iolia superiora, floralia petioluta, lanceolata, nomiulla sublinearia,

Petioli subteretes, basi crassiores, pubescentes, rubicundi sicuti nervi.

Stipule dum, interfoliacer, supra-axillares, oppositar, subamplexicaules,
oblongee, sessiles, integerrimee, parum concave, cauli appressee, decidua,

Pedunculi communes, ﬂX.il.ln.res terminalesque, racemoso-pauiculati, pu-
Lescentes.  Puwrtiales oppositi alternique, pubescentes, ’

Dedicellt bracteolis .lnnceolato-subuldtis, parvis, concavis, deciduis, ad
basim et in medio rubicundo, . ?

Flores pedicellati, nonnulli sessiles.

Corolla rabicunda, marginibus laciniarum ciliatis, villis albicantibus,

Cupsula oblonga, parum incurva, immatura rubicunda, bivalvis, basi
lians. Receptucudum lanceolatum,

Semina alis dilaceratis.

H(thitat ad radices collium, ad declivia Baneti Antonii, in via ad
Hoaranda Provincia Quitensis, locis frigidis.

Floret Julio et Augusto. “

*Vulgo. Casearilla Coloradu.

In arborum,corticu‘mque am'pu.tu‘lione, succum lacteum primum pﬁ)ﬁuit :
posted in colorem. intense rubicundum transmutatur, unde Cuscardly
Colorada nomen oritur. .

Chinchona Succirubra (Pavon MBS.) arborea; ramis terctibng; ramulis
Obtuso.angulatis flavido-pubescentibus ; foilis membranaceis magnis latis-
sime ovatis petiolatis, utrinque brevissime attenuatis, supra saturate viri-
dibus glabris subuitidis, subtus pallide viridibus pubernlis, ad. costam
pervosque primarios pubescentibus ;. petiolis semiteretibus puberulis, supra
canaliculatis ; stipulis oblongis obtusis carinatis subpuberulis eaducis ;
foribus congestis i paniculam terminalem interruptam dispositis ; ramis
doriferis peduncilatis pubescentibus erectis compressis trichotomo-ramosis,
inferioribus foliosis superioribus Lracteatis ; bracteis subpersistentibus ob-
jongo-linearibus, cxtus'subpubescentibus carinatis basi attenuatis; calyci-
pus turbinatis, basi bractcola minuta suffultis, tubo dense albido pubescente,
timbo "cupulari quingue-dentafo rubescente sparsim pubescente, dentibus
previbus latis acutis, dorso carinatis ; corollis hypoeraterimorphis brevis-
sime pubescentibus, tubo inferne attenualo, limbo quinqucido, laciniis
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ovatis acutis, intus longe (ad siccam) lutco-barbatis ; staminibus subin-

clusis glabris ; stylo versug basim attenuato; stigmate bipartito incluso.
L J

(From Spruce’s Report, p. 104, described from fresh specimens.)

CuincroNa sucerrunia, Pavon,

Ht.tb.—In sylvis primavis cordillera: occidentalis Andium Quiftnsiun
preecipue ad radices montis nivosi  Chimbornzo, alt. 2000——5000 ped.
Angl. (610—1520 metr.) supra mare.

' Descr.~ Arbor pulcherrima, 50—80 pedalis 3 caudice recto circumferen-
tid 4-usque ad 10-pedali; comi symmetricit elongati, ramis infiniis longiori=
FJus deinde superioribus sensim decfescentibus paraboloided, vel ramis
infimis iy proxime sequentibus sub-brevioribus ovoided.

Cortex, caudicis ubi lichenibus non obvelatus est fusco-badius, haud
]:rufnnde longitudinaliter rimosus, demum ectiam rimulis transversalibus
fissus ; ramulorum annotinornm rufescens, novellorum ¢ viridi cinerascens
secus apicem rubescens,

Sucrus ccoloratus, cortice autem inciso, in lucem acremeue suscoptus
cxinde sapius albescit, postea sensitn albescit.

Rami decussati, angulo 50°—80° adscendentes, teretes, e foliorum stipu-
larumque cicatricibus aunulati; novelli tamen tetragoui foliosi fragiles
suceosi, pube brevi decidud densiusculo vestiti.

Folia opposita decussata, cujusque ramuli 4—6 paribus contemporalibus,
cujusque paris inter se submqualia raro valde inaqualia, swpe perteote

ovalia, secus paniculas ovato-ovalia, raro rotundato-ovalia, basi in petiolym »

sensim abrupteve attenuata, apice abrupte acuta vel levissime acuminata
rariug rotundata, nitida subcoriacea (fragilissimn tamen) lute viridia ad
luteum potius quam ad ccernleum vergentia, wtate tota sanguines, supra
sparse decidue puberula ot inter venas plus minus bullato-clevats, Nlbt}ls
bubescentia, raro in utraque facie glabrata ; venis 11—12 cujusque lateris,
angulo 56°—59° cum costd tereti (siccando complanati) etformantibus,
subtur prominulis, a costd ultrh medium rectis dein sensim incurvantibus
et prope marginem anastomgsantibus ; petiolo tereti, e folii lamind decur-
fente suprh lineis duabus parum elevatis perenrso, tomentello.  Folia
ramulorum tenuiorum ponnunquam ovali- vel etiam obovato-lanceolata.

Stipulce .int,erpetiolf;res decidt_me. erecto~patuleo ligulato-oblonga obtusme ad
e ko s e s, bl

. ¢ , adultiores basi rose vel ctiam tot®
sanguines.

Peduncwli ex axillis foliorum
et'mfn ad bracteas lincari-lancely,
paniculam elongatam pedaleny
mentosi, bis terve decussatym

superiorum minoram lanceolatorun (V.
tas vsubulatasve redactorum) orti, subinde
vel etiam sesquipedalem cflorniantes, to-
pinnati dein trichotomi; divisionibus basi

.
PR

19> S

Arep. B, . OF CHINCHONZ. _ 537

bracteatis sape indistincte oppositis v. plane alternis.  Pedicelli calycx.zsquc
basi bracteolis minutis rigidis sanguineis ovatp-lanceolzltls bagi utrinque
unidentatis suffulti.

Culyz parvus dense appresso-puberulus: tubus subturbinato-hemisphari-
cus; limbus cupulatus fere ad medium usque in lobos 5 lato-triangulares
carinatos, apicibus sinubusque acutis, fissus, pubescens raro subglabratus,
persistens. :

Corollu calycem fere 5-ies excedens, extus dense puberula, ante anthesin
clavata postea hy)ocraterimorpha ; tubus elongato-truncato-obeonicus, intus
glaber ; Zimbus ¢ lobis 5 patulis valvatis clongato-ovato-lanceolatis, margine
apiceque villis densis albis (siccando flavidis) barbatis.

Stan\nn(t,Acorollm tubum paululum superantin ; filamente glabra com-
pressa  basi fere ad medinm dsque cum coroll concreta ; anthere clongatas
lineares, : '

Stylus tcxtes; fltgma subeme.rsum e lobis duobus ovato-lanceolatis crassis
facicbus unisulcis erecto-patulis constans,

P i urvulave i-ovoideo-fusiformia % R .

Lup.?ulu stncta' cr v tfﬁllllf ovoideo: _fusn_ox mis a basi dchiscens,
valvulis dorso costis 5 parum elevatis percursis, - -

Semina anguste subvvali-lanceolata sagpius asymmetrica, ala marvine
[acero-fimbriatd ciliatd, basi angustata ct ibidem integra bilobave, -

CHINCHONA CALISAYA.
(From Weddell’s ¢ Histoire Nuturelle des Quinquinas,’ . 30.)

C. foliis oblougis vel lanceolato obovatis, obtusis, basi attenuatis, rarius
utringque acutis, glabratis, nitidis vel subtus pubescentibus, in axillis venarum

serobiculatis ; filamentis quam dimidia anthera plerumque brevioribus ;

chpsula ovata, flores longitudine vix squante; seminibus margine crebre
" imbriato-denticulatis. . )

a Calisuya vera, arbor foliis oblongo- vel lanceolato-obovatis, obtusis.

8 Calissyu Josephiana, {rutex, foliis oblongo- vel ovato-lanceolatis, acu-
tiusculis. : '

a. Calisayu Verw.

Arbor cxcelsa, trunco recto el ¢ basi arcuatim ascendente, nudo,. crassi-
tudinem corporis humani duplam non infrequenter excedente. ~Coma
frondosa incolas omnes sylvie ferme superans,

Cortews trunci crassus. DPeridermis ejusdem quam in omnibus fere
generis specichbus crassior, e libro facile solubilis et avulsa ad hujus super-
ficiem sulcos imjuessionesve sculpturas referentes detegens, rimis parallelis
verticalibus et scissuris trangversalibus plus minus annularibus ornata,
albida vel etiam nigricans, Ramorum peridermis dealbatz.x aut lichcnum
thallis diverse miarmorata, rimis magis sjnuatis ef scissuyis angzustioribus
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exculpta; alils annularibus distantibus, aliis brevioribus subapproximatie.
I{l ramulis denique cortex tenuis cst, luvigatus et fusco-olivaceus vel
nigricans.

Lolia oblongo vel lanceolato-cbovata (3 to 6 inches) 8-15 em. long; (1
to 2 inches) 3-6 em. lat. obtusa, basi acuta aut leviter attenuata, molliuscula,
patula, supra glaberrima, nitore scilicet velutino 3 eoliulis epidermidis pro-
minentibus orto condecorata, obscure virentin, venis pallidioribus, parum
conspicuis, subtus dilute smaragdina, ylabrata, in axillis venarum scrobicus
lata, scrobiculis ab autica pagina vix manifestis. I'ctiolus 1 cm. long.,
virescens, rarius cum costa rubescens. In wbore juniori folia swpius
utrinque acutiuscula sunt, flaceida, Lvte viridia, eximie velutina, costa et
petiolo roseis, nervis supra lacteo-albidis ct limbo persiepe waculis Toseo-
sanguineis insignito paginaque inferiori pluy winns purpurascenti.

Stipule: oblongee, obtusissimew, petiolis longiores vel sulivquales, glaber-
rima, basi interna glandulis parce obsita.

- Paniculu Florifera ovata vel subcorymbosa, vix multiflorn, pedunculis
pedicellisque (2-4 mm. long.) pubescentibus,  Bracten lanceolatre.

Calyx pubeseens, Ymbo-crateriformi, dentibus brevibus, trinngularibus.

Corolia 9-10 em. long., tubo cylindrico vel basi subpentagony, ot leviter
angustato, in angulis interdum Hsso, carnco-atbescente, laciuiis lanceolatis,
superne roseis, villis marginalibus candidis. )

Stwming in medio tubo latentia ; filamenta glabra, dimidiis antheris
breviora, ' .

Stylus tubum fere ;quans, stigmatis lobiy linearibus, subexsertis, virl-
descentibus, o .

Panicula Fructifera laxiuscula, haud raro valde depauperata, pedunculis
puberulis, <

Capsuly ovata (-4 to *6 of an inch) 10-15 mm. long., latitudine sue Vix
duplo longior, basi rotundata, ecostath, glabrata, sub maturitatem rubigi-
nosa, dentibus corona: brevibus, crectinsculis. - o

‘Beming elliptico-lanceolata, wmargine fimbriato-denticulata, .d("‘.‘t‘c“hs
approximatis,, obtusiusculis; nucleo tertiam seminis partem circiter -
quante,

Habitat in declivibus et praruptis montium, ad altitud. 1500—1?00 m.
fervidissimas inter valles Bolives et Peruvim meridionalis, sylvas incolit,
inter 13°-16° 30' 8. lat., nempe in provinci® Bolivianis Enquisivi, Yungas,

- Larecaja, ot Caupolican dictis, et in provincia Caravaya Pernvianorum,

Floret Aprili et Maio. :

: ) B. C. Josephiana.

Frutes (64 to 12 feet) 2-3 1. glt,, trunco gracili (1 to 2 inches) 3-5 em.
crass. ; ramoso, ramis erectis,

‘Qortexr ligno valde hswreng
leevinsculus aut lichenibug dj
tissimis, distantjpus,

, trunci ramorumque schistaceo-nigricans,
versls oruatus scissurisque nonnullis angus-
annulatim gotatus; ramulorum brunneo-rutescens.

o]
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Folia oblongo- vel ovato-lanccolata, utrinque subacuta aut obtusiuvscula,
rigidula, superiora prmserﬁm plus minus concava s. cymbiformia, utrinque
glaberrima vel subtus pubescenti-tomentosa, lacte viridia, denique sanguinea
nervique et petiolus. ’

Panicula tum florifera cum [ructifera sapissime interrupta.

Corolla quam in varietate prrecedente paulo longior.  Stamina imo tubo
inserta, filamentis nune brevibus ut Calisayxe Verm, stylo simul longiore,
nunc elongatis antherisque subexsertis, stylo contra iis breviore antherisque
superato. )

Capsule ut in typo vel flore aliquaito longior ¢t noun rara superne plus
minus attenuata, versus maturitatemn pulehre rubescens simulque ramuli
punicule.  Dentes coronae paulubum clongate cleganterque patentes,
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Parts oF THE FLOWER AND FRUIT OF UHINCIONA MICRANTHA.

CHINCHONA MICRANTIIA,
(From Howard’s ¢ Nucva Quinologia of Pavon,’ No. ii.)

CumvenoNa MicranTiia.—Faliis oppositis, petiolatis, ovalibus obovatisque
glabris ; floribus miniis, paniculatis.
- Arbor 10-15 orgyalis, coma frondosd.
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Truncus solitarius, erectus, teres; cortice scabro-fusco-cinereo, sapore
valde amaro, acidulo non ingrato ; in febribus tertianis usurpari potest ; in
commercio ignoto.

Rami patuli, terctes, cortice fusco-nigrescente ; tenori foliosi, obtuse
tetragoni, glabri.

Folia opposita, petiolata, ovalia obovataque, integerrima, obtusa, acumi_ﬂe
brevi, ampla, marginibus revolutis, patentia, ut plurimum quadripalmaria,
supra nitida, glaberrima, subtus nervosa, venosa, nervis purpurcis; g}m'
dulis obovatis, subtus concavis, supra prominentibus, i foliis adolescentibus
circum villosis, in senioribus deciduts, ad nervorum axillas insertis.

Petioli breves, vix pollicares, supra plano-canaliculati, subtus selllimmw-

Stipulee supra sxillares, interfolincem, opposit, ovata, integerrime,
connata, caduca. _

Panicula maxima diffusa, subracemosa, foliosa, ftoridissima, tomentoss,
helvolo colore. ‘
rininalesque,

Pedunculi vix striati, tetragoni, compressinsculi, axillares tori!
teis ovato-

communes brachiati, pxurtiules oppositi alternique, ommnes brac "
. . . . . sdice e

subulatis, oppositis, persistentibus, ad basim pedunculorum pediceliorumqu

insertis, .

. subsessiles ;

pedi-

Flores numerosi, in corymbos parvos nmitifloros congesti, "
bracteis minimis, ovatis, acutis, persistentibus ad bagim ct in medio
cellorum,

Calys minimus, quinquedentatus; denticulis acutis, dilute purpuras-
centibus, )

Corolla parva, ut plurimum trilinearis, extus tomentoss, n]_b:cnx')s.. .

Limbus patens, laciniis quinque intus villoso-tomentosis, villis albi-
cantibus extus rubescens.

Anthere lineares, intra fancem incluse, lutew. - a

Capsula oblonga, acuta, leviter decemstriata, fusca, calyce corona‘ ,
basi ad apicem dehiscens. . ‘

Seming fulva, ala lineari utrinque acutd inwqualiter lacerd cinctd.

Habitat in Andium montibus altis, frigidis, et nemorosis, versus vicun
San Antonio de Playa Grande, ubi- Johaunes Tafalla, anno 117.97_7 eam
observavit, et-iconem, cum nonnullis exemplaribus siccis, et descriptionen,
nobiscum communicavit.

Floret Maio, Junio, et Julio, .

Vaulgo : Cascurilia fina.  Cascarilla Provinciana.

Chinchona Micrantha, 8. Qblongifolia (Weddcll).

Chinchona Micrantha, var. a. flor. extus roseis ; var, 8. flor. cxtus albidis

(Poeppig)- : v

Al
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(From Weddell's ¢ Histoire Naturelle des Quinquinas,’ p. 52.)

CHINCHONA MicrANTHA.—Arbor G-10 m. alt. sat frondosa, trunco recto,
tereti, 2-4 dm, crassitudine raro excedente ; ramis patulis.

Corfex trunci crassinsculus, Periderinis ejusdem tenuis, libro extus
subcarioso Vvix harens, plus minus leovigata, sordide grisca fuscescensve ;
ramorum lavis, cinerascens ; ramulorum viridescens.

Folia plt?rumque ovato-rotundata, 12-20 cm. long. 10-15 em. lat. basi
(preecipue in junioribus) plus minus cuneata vel attenuata, obtusiuscula,
membranacea, supra glabra nitidiuscuia, laete viridia, subtus levissime
pube‘rula. pallide virescentia, venis venulisque parce pubescentibus, axillis
pilosiusculis, pilis subfasciculatis. Potiolus 2-3 . long. glaber, cjusdem
coloris ac costa. ®

Stipulee ovat®, obtusw, extus pubescentes, inbus puberukv, decidua,

Panicula Florifera maxima, thyrsoidea; ramulis subpatentibus pedi-
cellisque (2 mm. long.) pubescentibus, cinereo-virescentibus,

Calyx pubescens, limbo cra'teriformi, dentibus acuminatis,

Corolla alba, .tubo tereti 5-7 mm. long. basi ot fauce leviter coarctato,
laciniis lanceolatis. ’
Stemina imo tubo inserta, antheris inclusis filamenta submquantibus,

Stylus brevissimus ; stigmatis laciniis linearibus.

Panicula Fructifera ovata vel subpyramidalis, subconferta, ramulis
glabratis,

Capsula lanceolata vel oblongo-lanceolata, 25-30 mm. long. 5-7 mm. lat.
utrinque sttenuata, glabrata, lavis.

Semina lanccolate, basi integra vel fissa, margine denticulata.

Crescit in nemoribus humidis subobscuris montium, nee non infrequen-
tius juxta ipsas rivalorum ripas, vallium provinciarum Larecaja et Caupo-
lican Bolivianorum, vallisque Tambopata provincie Caravaya incola ;
provenit etiam in editioribus versus Chicoplaya et I’Iaya Grande Peruvia-
norum,  *

«

CHINCHONA NITIDA.
(From Howard’s ¢ Nueva Quinologia of Pavon,’ No. vii.)

CrrnenoNa Niripa.~Foliis oppositis, petiolatis, obovatis, ovali-oblongis
ovabo-obloxigisque, nitidis, paniculd terminali— Cascardla Officinal. (Ruiz.
Quinologia, Art. 2, p, 56,) '

Arbor procera, a decem usque ad quadraginta ulnas, glabra.
Trumcus solitarius, erectus, teres, aliquande tres aut quingue repullantes.
Cortex extus scaber, fusco-nigricans, s@pe ex fusco ct cimereo colore
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variegatus ; intus obscure fulvus, amarissimus, acidulus non ingratus, in
commercio et in febribus tertianis magno usu fit.

Rami seniores terctes, seabri, fusco atri-cinereo colore varicgati, teneré
leviter tetragoni, fuscl,

Folia opposita, petiolata, obovata, ovali-oblonga ovate-chtongaque, inte-
gerrima, nitidissima, decurrentia, marginibns ad basim revolutis, subtus
venosa, venis purpurascentibusg, glandulis rotundis oblongisque, supra pro-
minentibus, subtus concavis, ad sinus nervorum ortum insertis, villis longis
albicantibus vestitis, ’

Petioli subtus semiteretes, supra planiusculi, purpurei.

Stipule interfoliacea, opposita, supra-axillares, basi coadunata, oblong,
scssiles, obtusa®, intus rubescentes, marginibus reilexis,

Panicula terminalis, composita, subracemosu, rubescens.

Pedunculi multiflori, tetragoni.

Flores breviter pedicellati, . L

DLedicelli bracteolis ovatis acﬁmine subulato concavis ad basin stipati,
persistentes.

Calyx parvus, purpureus, L.

Corolla alba, extus dilute rubicunda, vix semipollicaris, laciniis intus
villosig, villis albicantibus. -

Capsula oblonga, decem-striata, rubescens, bivalvis, valvulis basi hiso-
tibus.

Semina ovalia, fulva, alis membranaceis oblongis inqualiter denticulato
cincta, . o .

Habitat io Andium montibus altis, nemorosis, frigidis, ad l’mﬂl‘ﬂm‘“m’
Chacahuasi, Casapi, Casapillo, Cayumba, Sapan, Cuchero,_nliis‘l“‘" tractibus,
et in montibus Provinciarum Huamalies, Tarma, ct Jauja.

Floret Maio, Junio, et Julio, ] itchott).
Vulgo : Cascarille fina aut Quina fina. Cascarilla lustrosa (.l‘!1 ;A

o (From Weddell’s * Histoire Naturclle des Quinguinus’ p- 47.)

CrincroNA NiTipa.—C. foliis lanceolnta-obovatis, acutis, bftsi attenuat?s,
utrinque glabris, nitidis vel inferne leviter pilosis, escrobiculatis ; filamenti
antheras mquantibus ; capsula anguste lanceolata, latitudine sua duplo lon=
giori ; seminibus lanceolatis, margine denticulatis. .

Arbor 8-12 m. alt., trunco recto, tereti, crassitudine corporis humabi;
coma parwm frondosa.

Cortex, t{"mci €rassus; peridermide rimosa, obsoure brunnea ; ramorum
peridermis inequalis, plus minus sulcato-rimosa, brunneo-cinerascens.

Folia lanceolato- vel oblonge-chovata, 9-10 cm. long., 25 mm. lat.,
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utrinque-acuta, basi cuneata aut attenuata, sub-membranacea ; supra glabra
nitida, subtus nomiunquam (ad venas prasertim) pilosa; petiolo 1 cnu
longo.

Stipule oblonga vel obovatwe, obtusw, decidua, raro basi connatee,

Panicula ovata, subcoarctata, ramulis pedicellisque puberulis ; bracteis
triangulari-lanceolatis,

Calyz limbo subeampanulato, dentibus triangularibus.

Corolla rosea, tubo subeylindrico, laciniis lanceolatis, villis albidis.
Anthere apice exserty, filamenta aquantes vel panlo breviores.
Stylus antheras hand attingens ; stigmatis lobis lincaribus, brevibus.

Capsulc lanceol?.tg, denique glabra, Leviuseula vel striata, sub maturi-
tatem obscure rubiginosa, dentibus corona crectiusculis.

Semina lanceolata, utrinque acuta, margine dentictlata.
. . ibu : s .8 . B o 3 i
Habitat in montibus altis, noctu fnguhuscuhs, diun apricis ventilatisque,
(Ruiz ¢t Pavon. Toeppig.)

oHINBIONA PERUVIANA.  (Moward.)
(The “ Dlata de Uallinazo™ of Pritchett’s Collection.)
(From Howard's ¢ Nucva .Quinologin/ of Pavon.’)

CriNcHoNA Prruviana.—VFolils oppositis, petiolatis, lanceolato-avatis,
pasi attenuatis, junioribus lanccolatis, scrobiculatis, paniculd terminali
composita.

Arbor procera . . . Lignum compactum, luteum.

Cortex extus scaber, rimosus, Sdrticem  Calisuyce maxime :ﬁmulans,
sape oK albo et cinerco colore variegatis ; intus obscure fulvus, amarus,
{ragrans. .

Folia opposita, petiolata, lanceolato-ovata, nonnulla lanceolato-obovata,
alia elliptica, basi attcnuata, obtuse acuminata, juniora lanceolata, scrobi-
culata, scaobiculis supra valde prominentibus, nitida, subtus venosa.

Petioli subtus semi-terctes, supra planinseuli. ‘

Panicula terminalis, composita, pyramidalis.

Capsula oblongs, leviter decemstriata, calyce coronata, bivalvis, valvulis
basi hiantibus. - : '

Semina ovalia, alis wiembranaceis, valde laceratis.

" Habitat in Andivun montibug fricidis Cocheros aliisque tractibus.

Vaulgo : ¢ Cascarille Pata de Gallinazo.”

0bs. :—In commercio magno usu fit.

Speciminibus nobis @ Dritchett dotis dcscrz'pt.
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CHINCHONA LANCIFOLIA.

(From Karsten’s ¢ Flore Columbie: Spectminu Seleeta, 1, p. 21.)

Arbor vasta, usque ad 24 metr. adscendens, trunco recto, 1-1} motra in

diamétro ; coma subovata, ramosa, ramis teretibus adscendentibus vel

inferioribus, horizontalibus, cortice rugoso, fuscescenti, ut plurimum hlc;
illic profunde transversim annulato, tectis ; ramulis brachintis, compres=

siusculis, uti pedicelli leviter striguloso-pilosiusculis,

Foliy opposita, petiolata, petiolo semitereti 16-20 m. m. longo, supra
plano, glabro, subtus pilpsiusculo insidentia, lanccolata, acuminata, basi

attenuata, integerrima, glaberrima, in axilla venaram leviter SCI'OblCl}ll.lt“r
et hic facie inferiore glomerulo pilorum obsita, patentia, lute viridia, nitida,

lamina 10 centim. longa, 33 centim, lata, petiolo nervisque, demum folio

integro, rubescentibus; juniora subtus in costa minutissime pilostuscula;’,

vernatione applicativa.

Stipule interpetiolares, libers, lanceolatn, acuta, pediceltorum longitu--

dine, glaberrime; intus basi pluriseriatim glandulosw, demum rubra,
desiduz, ) o
Inflorescentio terminalis foliosa, paniculata, e cymi'lichot‘omi.s axﬂl:.mbl}s
composita, folits floralibus lineari-lanceolatis ; pedunculi pcd.\.cclhquc bracteis
minutis, glabris, lanceolato-acutis, subpersistentibus, suffulti. o
Cakbycis tubus turbinatus, ovario adnatus, pilis minutis, adpressis strigosus;

. . . . , iniis”
limbus persistens campanulatus, gquinquefidus, glaber, rubescens, lacin

triangularibus, acutis. :

o ; ubro, intus
Corolla tubo cylindrico 10 m. m. longo, extus sericeo, carneo-rubro, i

glabro; limbo quinquepartito, lobis ovatis, acutis, zustivut?ono vaht;h:,
rubris, extus sericeis, intus margine albide-villosis sub anthesin patentibus.
Stamina quinque, tubo medio inserta, paullo exscrta. -
Pilumenta subulata, glabra, 1 m. m. longa; «nthere lineares, introrse
longitudinaliter birimosa, basi sagittata affixa, ﬁlamcn-tis pautlo breviores,
plus minus exserta ; pollen sphrericum granulosum, triocellatum.
Driscus epigynus, annularis, carnosus, subpentagonus, (luiuquemflcatl.ls.
Ovarium inferum biloculare, loculis multiovulatis, placentis 1m?an-bus,
medio dissepimenti longitudinaliter adnatis, ovula anatropa, pluriscriats,
imbricatim adscendentia, mox peltata gerentibus ; stylus ?crcs glaber,
staminibus longior, exsertus aut inclusuq; stigmata duo lincaria.

Capsula oblonga, striato-costata, calva, post dehiscentiam septicidam, &

basi ad apicem progredientem, calycis limbo diutius coronata, epicarpio
cum endocarpio connato, 17-20 m. m. longa, 6-8 m. m. lata.

Semina lanceolats, applanata, 7-8 m, m, longa, 2-3 m. m. lata, spermo-
phoro, a valvis apertis soluto, adharentia, caduca, ala membranaces,

hyalina, imperforata, margine crenulato-denticulata, cincta; nucleo ovali
_sextam partem fere seminis longitudinis attingente.

rAR
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“mhiyo in axi albuminis earnosi rectus, cotyledonibus ovalibus, planis,
applieativis, radicula tereti infera, ‘

In deelivitate Andivm Granatensium inter 52 et 12 lat. Sept. :ﬂlitudnfo
2500-3000 metr, supra oceani littora ad temperaturam glacialem in hovis
nocturnis fero refrigerata hic illtic frequenter in locis nebulosis et illuviosis
nascitur.

Tunita ab incolis dicta.



APPENDIX (€.

NOTES ON THUE PRINCIPAL PLANTS EMPLOYED IN INDIA,

ON ACCOUNT OF THEIR REAL OR SUPTOSKD FEBRIFUGE :

VIRTUES. BY ALEXANDER SMITII, KSQ.

TrE following enumeration of Indian fcbrifuge plants, ‘!“‘"gh’ from the
limited time at my disposal, not so complete as could be wished, will serve
to give an idea of the great varicty of indigenous plants used by the n:m\.'cs
of India in the treatment of the different kinds of fevers so provalent ":,
that country. Iuropean physicians of the prescut day rely to 8 gfl‘(.‘fl
extent upon the invaluable produets of the Chinchonas, as the most cer tan
remedies for these disorders ; but a couple of centuries ago, “']‘c“‘ ’/'“m"'e
and the kindred alkaloids were undreamt of, and when even l‘cmv):m“Bal‘l\,

eor, as it was then called, “Countess” Bark ” or Juosuits’ 1.‘.;u'k, was
scarcely known, and its source a jealously guarded seerct, their mncosh;m]
made use of a mugh greater number of substances, and highly cx“'l!c‘l t l:“
febrifuge properties of many of our native wild plauts. Most of thctslc,‘
however, are now known to be of little nse and are liiSqu'(l(‘(l fronx ll;:
modern practice of physic, though amongst rustic practitioners, of ]’L“V
doctors, they still to a certain degree enjoy their ancient l'Ul"“m‘“on,' ) 2
must not therefore be surprised that thé native doctors of the Liast, \lV :’Sf
knowledge of chemistry and the allied sciences is as limited as w:.lslt 13 ‘ 1(:6
our old herbalists, should in like manner ascribe powerful l'm_l"‘““”*" to as
barks, roots, stems, and other parts of plants which in reality possess
little value in a medical point of view, as the indigenous plants at onc
time used in our own country.

It must not, however, be imagined from these remarks that all the 1‘19'_1“5
mentioned below are known to be conipletely devoid of medieinal properties.
Some of them possibly possess qualities of the greatest value, and, ‘.vere
they properly tested by the enlightened science of the present dn.y,.mlé",ht
yield products useful either ag tonies or febrifuges, or prove otherwise

valuable, But the great majority are comparatively valucless, and their

supposed virtues merely the result of fancy.

. Arex, SMITH.
Kew, Swrrey, April 5th, 1862,
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. RANUNCULACEZR.

THALICTRUM Forionostd, 1. (L

The bitter roots of this 1limalayan species of Meadow Rue are used by
the natives in intcrmittgut fovers, and have, according to O’Shaughnessy,
been experimented upon by Furopean practitioners, and found serviceable
not only as a febrifuze, but as a tonic in eonvalescenee from acute dis-
eases.  'The plant is an cerect, branching perennial, three or more feet high,
with Targe quadripinnate leaves composed of numerous small leaflets. it

is common throughout the Himalayas, and is called  Pelijuree ” or
¢« Shuprak ™ by the natives.

Corris TEETA, HWeall

Several bitter routs are called * Tecta” in the Bengal buzaars.,  Those
of the present plant are brought down from the Mishmee Mountains on
the northern borders of Assam, and are consequently called « Mishmee
Teeta”  They are usually packed in little baskets about two inches wide,
made of strips of rattan-cane, In the Scinde bazaars they are ealled .
« Mahmira,” and they are likewise said to be imported from Cliua under
the name of “Sou-line ” or ¢ Chyn-len,” but the plant is not known to be a
native of that country, They have an intensely bitter taste, and the
native doctors esteem them very highly as a tonic and stomachic. M.
virey sa¥s that a decoction of them is a powerful febrifugze, but O’Shangh-
nessy states that in experiments made in the Indian hospitals they djd
not seem to excrcise any febrifuge virtues, though their tonic propertivs
were Very manifest. The roots of an allied American species (Coptis
¢rifolia, Sulish,) are nsed throughout the United States and Canada as a
tonic, under the nage of ** Gold Thread.”

AcoNITUM, $p. pl.

The roots of scveral species of Aconite, common in the Hinmlayas, arc
yeputed to possess fehrifuge pr‘opcrtlcs, but the identification of the
articular species is very uncertain.  Aimongst others thg most virulent
kind of “ Bikh " or * Dish,” that yielded by the Aconitun feror, Wall,, is
said to be thus cmployed and also in chronic thewmatism ; and likewise
the “Bikhma” of Hamilton, supposed to be the dconibum palmatum, .
pon. The little tubcer-like roots called « Atees™ or ¢ Butees,” much
esteemed for their bitter tonic propertics, are afforded by the Acondtum
heterophyllum, Wall. :

MAGNOLIACEZ.

MicneLia CHAMPACA, Lénn,

Several of the Muguoliacece are known to possess powerful febrifuge
virtues, purticularly the Magnoliv yliucy, Liun,, and other American

2 N2
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specios, the bark and fruits of which are greatly used in intermitfent fever.
Amony the Indian species, the only one reprited (o possess similay virtues
is the “ Champa ™ (Michelin Clumpoaea, i), O haughnessy rvm:\rki.ng
that, alter several trials, its Tark appeared to hine to possess the properties
attributed to the Moguolin ylwea. 11, lowever, condains tannin and
gallic acld, both of which are absent in the Aeriean harh, The Champa
grows to alaree size, has ovate-lanceolate deaves from cicht (o len inches
long and two to four broad, and bears exceedingly frurnat yellow oF
orange-coloured flowers, which the Hindus offer to their deities,

BERBERIDACE.E.
Begprris Lyvciom, Loy’

According to the leared investigations of the late Dr. Royle, it would
appear that this species of Barberry afforded  the rowoy wlwov of

. Dioscorides. At the present, day an extract of the sliced rools sfem, :fnd
braunches is prepared in Nipal and the Dhoon, and employed by the native
doctors in diseascs of the eyes, for which purpose the drug was :.Ll-\'()“'ill“c*'i'

" by the Physicians of old. It is known in Bengal by the wame of ¢ l\usoot'

-~ or “Rasot,” and in Scinde by that of < Ruswul.” Twployed as o substi-
tute for Chinchona bark this extract has been found to be a n.m.x'tP\:nlnaNo‘
remedial agent in cotumon and tertian agues, checking the feverm ﬂ‘)rt‘b
days. The skin is invariably moist during its.action ’l‘Iu-.phmt 1.55;
small stilt shrub with twigey, palesbarked branches armed with cumCﬂ.
tripartite spines, and bearing clusters of small olovate-lanceolate leaves,
cither entire or with spiny teeth along thie edyes,

MENISPERMACE.L.

TINOSPORA CORDIFOLIA, Micrs (== Cocculus cordifolins, D. C., and
Menispermum cordifolium, Willd.).

A tall, climbing shrub with rough corky bark, and broad, heart-
shaped, pointed leaves from two to four inches long, npon stalks of
about the same length; common in woods throughout. the ]»eninsula
of India and in Ceylon, and known in the former country by the name
of “Gulunchg” or “Gurcha,” and amangst the Cinghalese by that -of
* Rassakinda.”, All parts of the plant have a litter m;u-, and an infusion
of the youtig stems z:md teaves is highly csteemed by the native physicians
as a febrifuge n‘Yedxcme_, and also as o tonic, while in some districts it i8
looked upon as a ccrtain cure for poisonous snake-bites. Ainsiic says that

the bruised plant is Ut dnto the water drunk by the Brahmins at sone of
their rcligious ceremonies,

i
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TiNosporA crixea, Miers (== (focculdus erispus, D, C., and Menispermam
: erispumn, 1inn).

This is closely allied to the above, and is known hy the same name,
« Guluncha” It has smooth hark, wore oval aud less heart-shaped
leaves on shorter stalks. Like the last it is greatly valued in the treat
ment of infermitient fever ; hut the natives in Silhet consider that it 1s
wore efficacions when found climbing wpon mango-trees. It is found in
Silliet and Peau, and in several of the Indian islands.

CissAMPELOS DAnkira, Liun.

The woody stems of fhis widily spread tropical plant are nsed in a
varicty of discases, and amaonest others in fovers, but it is principally
valued for its antitithic propertics, on account of which it is admitied into
our Pharmacopeias under the name of Parcira-brava, 1t is a tall, hard-
wooded elimber, indigenous 1o the tropies of hoth hemispheres, and is
found in all parts of India, In Ceylon, where it is also used as a fever
medicine, it is called Devanitta.,”

———

SAIPARIDACEE.
(GYNANDROPSIS PENTAPHYLLA, [}, U\ (= Cleome ]mfztuphg/(lm, FLinn,),

A decociion of the little black seeds of this plant is considered useful in
typhus fever, and in convulsive affections.  The plant is ealled ¢ Vaylee”
in the Tamul language; “ Hurhuriya” in Bengalese ; “Caaila® by the
Hindus 5 and ¢ Waila ” by the Cinghalese. 1t is an annual plant, :l foot
or more in height, with hairy stems, and palmately divided leaves usnally
with five, but sometimes with seven or only three segments,

CrATEVA NURVALA, Jlam. (= Crateva Tapiu, Burm.),

A small tree, fifteen to twenty feet high, common on the banks of
vivers on the Malabar coast and in Mysore, producing an astringent bark,
a decoction of which 4s preseribed as a tonic in both intermittent and
typhus fevers. The Sanscrit name of th? plant is “le'unn,” and it is the
« Nurvala” of Rheede’s Hortus Malabarieus, according to Hamilton, who
says that the real name of the plant in the Malabar dl:alect m “Vala,” the
prefix ‘¢ Nur » (water) merely denating the loealities in which, the tree is
found.

MORINGACEE.
MORINGA’ PTERYGOSPERMA, [uwerén, (7= ITyperanthora Moringu, Vahl.).

Well known in Iudia as the florse-radish tree, on acconnt of its roots
possessitig a pungent odowr and biting aromatic tuste similar to those of vur
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conmmon horse-radish, for which they are substituted by European residents
in both the Fast and West Tudies,  They are also nsed medicinally by the
native doctors as a stimulant in paralysis and intermittent fovers, add are
also considered valuable as a rubefucient, ¢ Morunzhy,” from which the
generic name adopted by modern Totanists has been devived, is the Tamul
name; and “ Sujna” or “ Salijuna,” the Hindu, 1t is a small tree, seldom
more than twenty feet high, and has laree componnd three-times pinnated
leaves, and axillary bunchies of whitish Howers, producing long pendulous
three-sided fruits, containing numerous wineed seeds, which some anthors
regzard as the source of the celebrated Ben-oil.

CARYOPHYLLACE/T.
Mowrugo CERVIANA, Ser, (= Plurnacenm Cervdunun, Linn.).

This little herb is used as a medicine in fevers in Ceylon, where ”, 1
called “ Pat-paadagan ;* and as the plant is also ford in the Inldmn
peninsnla, it is most probably employed in a similar manner by the Iindu
doctors, The order to which it belongs is remarkable for little besides the
presence of saponine in several species.

MALVACE®E.
SIDA ACUTA, Burm. (= Sida lanceolata, Retz.).

The roots of this have an intensely Ditter taste, and their inf.nsiﬂn, “‘.
conjunction with ginger, is prescribed in cases of intermittent fever ‘fm
which they have also been tried in the Indian hospitals, lmtt\\:itlmuit sunslac;
tory rosults, thoygh they were found, to possess some medicinal vn'lll.('t*’i’\s. "
tonic, The plant is called “Pata” in Sanscrit ; and ¢ l\l;lluytmlf—’\l”c_ n
Tamul. It is a shrub with narrow lance-shaped, pointed leaves, CO“'S‘.’lly
toothed #long the edges, and either smooth or sprinkled with bristly hairs,
especially on the veins underneath.

Pavosia ZEYLANICA, Cav, (= Iibiscus Zeylunicus, Linn.).

A tall annual plant, with variable leaves, the lower ones being yroundish
heart-shaped, and the upper deeply three to five lobed, and whitish of
pale-red flowers. It is ealled “ Sittamootie ” in Tamul, and an infusion of
the root is administered in fevers, but Ainslic states that it does ot
appear to.possess any virtues.

AP, ) OLACACE A—CEDRELACE®. Hol

OLACACEA,
OLAX ZEYLANICA, [inn.

A small tree, native of Ceylon and of some parts of India, vielding &
feotidl, salt-tasted wood, which is cmployed in putrid fevers. 'The
Cinghalese, who call the tree * Malla,” cat the leaves in their curries.

AURANTIACLAR.

Hour MarmsLos, Corr, (= Cratwva Marmelos, Linn.).
The Bengal Quince-tree.  Almost every fart of this tree is used medi-
cinally by the native Indian doctors. In fever cases a decoction of the
bark (.)l' t!le root, and also of the stem, is employed, but when the latter is
used it 1s ::,onf'r:'ﬂly com‘lnned with. a great variety of other substances.
The expressed juice of the leaves, diluted with water, i3 also adininistered
in incipient fevers and colds. The fruit is a valuable remedy in diarrhon
and dysentery, and has been successfuly employed in those complaints by
medical men in this country. It is a tree of moderate size, with its y(;u“?r
branches furnished with sharp spjnes, and has ternate or rarely pinn'atz
leaves, and axillary panicles of few large fragrant flowers. Tt hag g areat
number of vernacular names.  Io Hindustance and Bengalee it is C?L“c(]
« Bacl, Bel, or Biéla 3" inT'elinga, * Maredoo ;” in Tamul, “ Willimarvun, ;"
in Malayan, “Tanchula,” &e.

MELIACEZE.
AZADIRACHTA Inpica, 4. de Juss, (= Melia Azadirachta, Linn.).

The Dbitter astringent bark of this tree, the Neem or Margosa tree of
ludia, is considered by the native doctors to be a most valuable tonic
and febrifuge, and it has been successfully employed as a substitute for
Chinchona-bark by English physicians in India. A bitter principle called
Azadirine has been obtained from it. Other parts of the tree are likewise
reputed to posscss medicinal propertics : the bitter oil obtained from the
pericarp being employed as an anthelmintic, and the olive-like fruit itself
in leprosy, while the leaves are universally used in India for poultices.
The Neem forms a large ornaumental tree, and has pinnate leaves with
unequal-sided smiooth leaflets sharply toothed at the edges, and loose
axillary panicles of bluish flowers, ¢ Neem” or “ Nim ” ig its Hindu-
stanee and Bengalee name ; “ Nimba,” in Sanscrit ;  Vaypun ” or “ Vapan,”

in Tamul ; and “ Kohomba,” in Cinghalese.

.

CEDRELACEZA. -
CepreLA 'Tooxa, Roxb.

‘The Toon-tree grows to a large size, and yields a valuable reddish
timober, resembling some kinds of mahogany. It has abruptly pinnate

-
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leaves composed of from six to twelve pairs of opposite, usually entire,
smooth leaflets of an ovate-lanceolate shupe: and ity flowers aro small,
yellowish, and sweet-scented, amd are disposed in terminal - drooping
panicles. Toon bark is powerlully astrinsent, but s said to he devoid of
bitterness. Tt is mueli esteemed in the treatinent of infermittent fever,
though scldom administeral alone, hut generally prescribed ing comibination
with the cxccssivcly bLitter sced of the witanding  Bonduwcella, Theo
flowers yicld a ycllow dye, but the colour is not permanent. )

SOYMIDA FEBRIFUGA, 1. de Juss. (= Swiclenia febrifmpt, Roxb.).

* The specific name of this tree indicates its use as a medicine in fevers.
The part employed is the bark, which is of a reddish colour and has n very
bitter, slightly astringent, but not unpleasant taste. [t was long 8g0
highly recommended as a substitute for Pernvian bk by severnl English
doctors in India, and appears to possess considerable edicinal virtues,
though Ainslie fouhd that when given in large doses it deranged the nervous
system, occasioned vertizo and subsequent stupor.  Fhe tree is ealled
“Shemmaruin ™ by the Tamuls 3 # Soimido™ by the Telingas (whenee the
generic name adopted by botanists); and ¢ Roliwna” by the Bengalese, Tt
is a very large, hard-wooded tree, with abruptly pinnate leaves composed
of from three to six paits of apposite, oval-oblong blunt leafiets; and pro-
duces large panicles of small yeltowish flowers towards  the points ©
the young branuches. .

The bark of another large Indian tree belonging to this order, t]{e
“Chikrassee ” of the Dengalese (Chickrassie tabuliris, A de Juss.), 18
a powerful astringent, but, tike the Toon bk, devoid of bitterness. -

OXALIDACE.E.
AVERRIOA Binmsi, Linn.

A syrup prepared with the juice of the cxcessively acid ghel'km']lke
f.l'llits of the Bilimbi is used by the mnative doctors in the treatment of
feyers, as also is a conserve of the flowers. The Bilimbi is o small 'tr.ee,
with unequally pinnate leaves, which, like those of the well-known sensitive
plant, are irritable and close their leaflets together when touched. Its
fruits are commonly used for pickling by Furopeans, both in the Kast and
n the West Indies.

————

. , XANTHOXYLACE .

A
A y . 1y
"TODDALIA, ACULEATA, Pers. (= Seopolia aculeate, Smith).

T}:;Oi::;}?li:rtl;“;lf“?:‘“g Dropertics are ascribed to all yarts of-this plant.
call the plant © Coz dTOOt )‘s _adml”“ismred by the Telinga physicians, who
fever known ULy t} " cashmda,. for the cure of the kiud of remittent

Y ¥he mame of “hill fever,” from its being caught in the

P
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jungles of the Indian hills. It is a moderately tall shrub with prickly
stems and branches, alternate, trifoliate, smooth leaves marked with
numberless pellucid dots, and usually having prickles on their stalks and
on the midribs of the leaflets ; and its Howers, which are whitish and
strony scented, are bome in simple or compound racenies. [ts Cinghalese
name is “ Koodoomirris-wel,”

SIMARUBACTELE,
SaMADERA InDICA, Gaerin,

All parts of this tree partake of the exeessively hitter qualities common
to the order.  The decoction of the mspéd wood has recently been exten-
gively and suceessfully employed in Ceylon,in the treatment of intermittent
fever, and is rccm'mnemlcd to be given in combination with Myrobalan
aalls,  The \\'00(1.15 .Of a pale colour, resembling quassia-wood, and is very
light. The trec }s n.ldlg.c’nou‘s to Ceylon, and also to the Indian peninsula,
and is the ¢ Karin-njottl ?of Rheede. 1t attains a considerable size, and
has oblong-elliptical, alternate leaves, and long, pendulous, compressed
flower-stalks, divided at the top into & many-flowered umbel. The bark

H M . £
called ¢ Nicpa bark,” also posscsses febrifugal properties.
.

RITAMNACE.T.
Ziavenus Jususa, Lan. (= Rhamnus Jujube, Linn)

The root of this common Indian tree is a reputed febrifnge, and an
infusion of it, combined with some warm secd, is said to be employed as
guch in the Moluccas, while the bark is used in diarrheea, It is a small
tree, with prickly branches, usually having the spines in pairs, and elliptical
or oblong obtuse leaves, <overed on the under side,as also are the branches,
with dense short tawny tomentum, and it Dbears small greenish-yellow
flowers, which produce roundish, yellow, edible fruits about the size of
cherries. Its Sanscrit name is * Vadari,” and its Benwalese ¢ Kool”

LIEGUMINOS.E,
CASSIA FISTULA, Linn, (= Cathartocarpus Fistulu, Pers.).

The black, swect-tasted pulp contained in the long cylindrical pipe-like
pods of this eommon tropical plant is well known as a gentle laxative
medicine ; and its roots are reputed to be an excellent febrifuge. 1t is
the “Sonali ” of the Bengalese, the « Amultas™ of the Hindus, and the
« Ahalla” of the Cinghalese, and is & moderately large tree, with very loug
pinnate leaves, and Joose drouping racemes of bright-yellow {ragrant
flowers.
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GUILANDINA BoNDUCELLA, Linw. (= (eesalpindie Bondueclla, .

IFleming). ‘
The sceds and bark, bt particularly the former, have an intensely bitter 1
taste, and are supposed to possess powerful tonic virtues, The seeds, !
called Bondue nuts, are lead or ash colonred and anost excessively hard. |
Their cotyledons, powdered and combined with spives or other medieinal
substances, are prescribed with benefieial results in intermittent fever.

The root is also said to be a good tonic in dyspeptic complaints; in fuct,
all parts of the plant are reputed to possess medicinal propertics.  The

plant is a prickly, trailing shrub, with abruptly twice-pinnate leaves, each

pinna consisting of from five to eih pairs of oval leatlets, and bears
raccmes of rusty-yellow flowers,  The Tamuls eall it ¢ Kalichikai;” the

Telingas “ Getsakaia 3 the Hindus « Cat-caleyi” and  Natacaranja ;” and
the Cinghalese “ Koomboorowmwel.” Tt is a comuron plant throughout the
tropics of both hemispheres,

PHASEOLUS TRILOBUS, Hoth, (= Doliches trilubus, Linn.).

Ainslic says that “this plant was brought o Dr. I, ITamilton in Bahar,
where he was informed by the Vytians of that distriet that tho fresh hevb
was given in decoction in cases of irregular fever,” Tt isa procumbent,
spreading, herbaccous plant, with leaves composed of three roundish, entire,
or threce-lobed leaflets on long stalks, and bears a few pea-like flowers at
the ends of long ascending stalks.

ORMOCARPUM SENNOIDES, J), (, (== Hedysarum sennoides, Willd.).

A shrub with glutinous hairy shoots, unequally pinnate leaves, and
short axillary racemes bearing a few pea-like flowers, producing jointed
pods. The decoction of the roots of this shrub, which is called *Caat
Morungie ” in the Tamul language, and “ Adivie moonaga ” in Telingn, i
prescribed by the native physicians as a tonic and stimulant in fevers, and
a linimceut made of the powdered bark and scsamum oil is applied externally
in paralysis and lumbago.

COMBRETACES, .
TERMINALIA TOMENTOBA, W. et 4. (= Terminatia aluta, Roth,).

] This is a large tree with deeply-cracked bark,.and nearly opposite,
linear, oblong, obtuse leaves, somewhat cordate at the base, crenulate, and
clothed with pubescence underneath, It is the  Peea~gal ” or * Usan” of
the Bengalese ; the * Nella madgo” of the T
the Hindus. , The reddish-brown ¢ .
. rack ; b
unpleasant astringent taste 1i ’ od bark hag o s.tlong but. .no
by the native doctors: o . Cdssed amongst the febrifuge medicines
apthin, octors: powdered and mized with oi} it is employed in

elingas ; and the ¢ Aans” of °

#
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Arp, €. MYRTACE.E--CUCURBITACEX.
MYRTACE.X,
SyzvatUM cARYoPnYLLIVOLIUNM, D). (. (== (‘alyptranthes caryophyllifolic,
Withl).

“Nawel” of the Tamuls 5 “ Nereddie ™ of the Telingas 3 and ¢ Madang”
of the Cinghalese. The” thick, Lrownish-coloured bark of this tree has an
astringent, slightly aromatic faste, and a decoction of it is sometimes
preseribed by native doctors in fevers aud bowel complairts, and is also
employed as a wash for foul ulcers, Tt has heen recommended as o tanning
substance, but it does not possess sufficient astringency Lo render it suitable
for that purpese,  The tree has smooth, entire leaves of an oblong-lanceolate
shape and attenuated at the base, and hears cymose panicles of flowers
upon the old branehes, producing little edible fruits alout the size of peas.

BARRINGTONIACEA:,

BARRINGTONIA RACEMOSA, Loxd. (= Bugenia ricemosa, Linn.),
«Cadapum ” (Tam.); “Kamtee” (Tel.) ; and “ Deya-midella (Cing.).
Ainslic says that the rcddish-culou1'0(1.bark of the Cadapum is supposed
to possuss virtues similar to those of Chmchona: bm:k. Medicinal properties
are also aseribed 1o the root and sced, Loth of which have a bitter though
nbt unpleasant taste. It is a large tree, with cuncate-oblong, acuminate,
gerrulate leaves, crowded together towards the ends of the branches, and

Jong pendulous racemes of large flowers, producing ovate, bluntly quad-
rangular frojts, )

CUCURBITACEZE.
7ZANONIA INDICA, Linn.

Mr. Thwaites says that the Cinghalese value this plant as a fcbrifuge,
and call it ¢ Wal-rasakinda.” It is also found in India, and is the * Penar-
valli” of Rheede’s Hortus Malabaricus.  The plant is a climber, supporting
itself by meaus of tendrils, and has alternate, elliptical, pointed lcaves,
slightly cordate at the base, and axillary racemes of flowers,

TRICHOSANTHES CUCUMERINA, Linu.

This is another cucurbitaccous plant much used by tle Cinghalese as
a febrifuze, and frome the experiments made with it in the hospilals at
Badulla it appears to possess considerable efficacy. It is astringent and
coutains a bitter principle, which it yiclds to boiling water, and is therefore
recommended to be used in the form of an infusion, niade with' the dried
stem and leaves, The plant is called Doommaala” by the Cinghalese,
and is very common both in Ceylon and India. ‘1t is an annual climbing
plant, with threc-cleft tendrils, and broadly-cordate, angular or lobed
leaves toothed along the edges. Its seeds ave used in bowel complaints.
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UMDELLIFER.E,
IIyvrocoryre Astariea, Linn,

The Asiatic Pennywort has reeently heen discovered to he a valuable
remedy inleprosy, scrofula, venereal, anod other compliints.  The native
doctors, however, Lave Litherto considerad it servieeable only in bowel
cinplaints and fevers, administering it in the form of an infusion of tho.
toasted leaves in combination with fenugreek. Tt has a bitter, pungent,:
disagrecable taste, and when Lruised gives off a peenliar olensive odour.
The active principle of the plant is said to he due to a thick pale-yellow:
oil or extract, which has heen called Fellrriie, from the Tanul name
of the plant, “Vullarei.” Tts. Telinea npne i < Balassas” its Hindu,
“Phntlura ;" and its Cinghalose, © Heen-rotookola” By the later Iwol'l,e
it is used as an anthelmintic.  "Though named Llsitica by botauists, it 18
by no means confined to that continent, but ix xpread very gonom.lly;
throughout the tropics. 1L las creeping stems, and tults of roundisly
kiduney-shaped leaves, :

CHINCHONACE.L.
HYMERODYCTION EXCELSUM, IWall, (== (‘inchana exeelst, Roxb.)

Roxburgh supposed this tree to belong to the same genus as th(f 1‘01:11\‘111!1
barks, but no species of true Chinchon has ever been found wild i the
Fastern hemisphere. The present tree grows to o large size and yw!ds
a thick bark, the inner cdntings of which possess the DLitterness :mQ astrin-
geney of the real Peruvian bark, especially when fresh but the bitterness,
though more duralle, is not so quickly commnunicated to the taste. It
i called ** Bundaroo” by the Telingas.

. COMPOSITAS.
VERBESINA CINERES, Less. (= (onyza cincrea, Linn.).

A low-growing annual plant, widely spread throughout the t1~01?1cs of
the old world, and considered by the Hindus to posscss medicinal virtues,
a decoction of the entire herb being administered in febrile affections 1
order to promote perspiration. Tt is the * Scera shengalancer” of the
Tamuls, and the “ Gherutti Kamma ™ of the Telingns, '

.

AUCKLANDIA Cosrus, Fule. :

In an elaborate memoir upon this plant, Dr. Kalconer has shown it
to be the source of the celehrated ¢ Costus” of the ancients, which was
previously referred to the Costyg Arabicus, Linn, ( = Costus speciosus, 8m.),
a plant belonging to the order Zingiberacewe, 1t is g gregarious Lerbace-

UMBELLIFERA - COMPOSI'T.A:, Arp, Oq‘

Are. C. ERENACE.F—APOCYNACEA. 557

' .

ous plant with a perennial root sending up annual creet stems six or seven
feet high, bearing large, somewhat lyrate pinnatitid leaves, Costus-root
is collected in laree quantities in Cashwmere, but the only use made of
it there is for perfuming bales of shawls, and thas profecting them from‘
insects, the great bulk of it being exported to China and Persia, in both ot
which countries it is hizhly esteemed as a medicine, the Persian doctots
regarding it as an eficacious remedy in nearly all the ills human nature is
heir to.  Ainslic says that the native pragtitioners in India preseribe an
infusion of it as a stomachic and tonie, and also in the advaneed stases
of typhus fever.  Iu Cashuere it is called « Koot,” which agrees with
the Arabic “ Koost :” in Bengal it is known by the name of “ Putchuk.”

Emira soxemronta, D, . (= Cucalin sonchifol e, Linn,).

“Shudimudi” of the Bengalese, or “ Kadoo-para ™ of the Cinghalese,
An annnal, with erect or .sln'vadmg, branehing stems, and variously shaped
leaves, the lower ones being usually Tyrate, and the upper more or less
amplexicaul, with blunt or sharp awrieles,  On the Malabar coast the
pative practitioners, according to Rhcede, consider a decoction of this plant
to possess antifcbrile qualitics,

FBENACER.

. . . L
D10sPYROS Emgryoersnts, Pers. (= Endryopteris glutinifera, Roxb.).
An A{“““Cﬂn species of Ddospyros (D. Virginiana, Linn.) is employed
as a febrifuee by rustic practitioners in the United States, and O’Shauch-
nessy states that the ba'rk of the present t)‘(,‘(.) has been given in India, but
with doubtful results, in the treatment of intermittent fevers, It-is well
known as the Gaub-tree, and the viscid, exgessively astringent juice of its
frnit is wsed for tauning, and for paying the scams of hoats. It is a
middie-sized tree, with long clliptic-lanceolate, smooth, coriaccous leaves,
and whitish flowers.

———
APOCYNACEA,
OPHIOXYLON SERPENTINUM, F7illd.
« Chivan amelpodi ” in Tamul; ¢ Chota Chand > in Hindostanee ;
« Chandra” in Bengalee; “ Pataluanni® in Telinga; and ¢ Aikawaireya
in Uinghalese,  The root of the Chandra is very hitter, and is administered
by the Telinga and also by the Javanese doctors in the form of a decoetion,

asa remedy in fever cases. It is one of the namberless supposed remedies

for the bites of venomous snakes, but, as in many other similar instances,
its virtues are fanciful, and its great reputation is probably aseribable to the
old doctrine of signatures, the plant being a climber and having a twining
stem.
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WRICHTIA ANTIDYSENTERION, K. [r. (= Nerdwm antidysentericum,
Linn.).

The bark of this species of Wrightin is included in somo Furopean
works on Materia Medica under the name- of Tellicherry or Conessi bark.
It has long enjoyed a high reputation in* India as a tonic and febrifuge
but other parts of the plant likewise appear to possess similar propertics, 8
deeoction of the long oat-like sceds being employed in avdent fever.  'The
bark is also given in dysentery.  Among the Tamuls it goes by the namo
of “ Veppalci,” while the Hindus call it « ( ‘arayiy,” and the Telingas “Tala
codija.” 1t is a small tree producing & white ivoryzlike wood, which has
been tried for engraving purposes, but found unsuitable on account of it
not being of even quality throushout. [t has obovate-oblong, shortly

acuminate, smooth leaves, and nearly terminal corymbs of jusmine-like
flowers.

ASCLEPIADACE.T.
CALOTROPIS GIGANTEA, 2, Br, (= Asclepias giganted, Linn.).

Various parts of the Yercum-plant have lony been employed for )m'(l'lci!llll
purposes by the native doctors, and experiments made by Anglo-Indian
practitioners have proved that the inner bark of the root, called M“(.lar
bark, is a valuable remedy in leprosy, and that it may also be given with
advantage in several other complaints, including intermittent and other
fevers, An elastic guin and a valuable fibre are also obtained from the
plant.  There are two varietics of Yercum, one with white and the ot;]lCI‘
with purple flowers, the former forming a tree fifteen or twenty feet high,
and the latter a shrub,

———

LOGANIACEX.
STrRYcENOS Nux-Vomica, Linn.

According to Roxburgh the exceedingly bitter wood of the Nux Vomica
is employed as a vemedy in fevers of the intermittent kind, aud also for
the cure of snake-bites, when that of the next specics cannot be obtained.
The poisonous bark is commonly sold in the Indian bazaars in place of the
febrifuge * Roh_una bark,” which is in reality the produce of Soymida
Sebrifuga. 1t is the false Angostura bark of our Materia Medica. Nux
Vc.mnca. geeds ha‘ve a'lso been administered with some benefit in inter-
mittent }fmver The Strychnos Nu-Vomica forms o small tree, has oval
entire, shining leaves, strongly miarked with from three to five luugitudillﬂl

nerves, and bes i
es, bears small corymbs of greenish-white flowers.

.
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STRYCHNOS COLUBRINA, Linn.

The “ Naga musadi ™ of the T'elingas, or ¢ Kovehilaluta ? of the Bengalese.
"I'he woud of this species is greatly esteemed by the natives as a remedy
for snake-bites, and is also given in cases of intermitient fever. Itisa
climbing shrub with thick woody tendrils, clliptic-oblong, blunt-pointcd,
three-nerved leaves, and small corymbs of yellowish flowers,

)
GENTIANACEZA.

OPHELIA CHIRATA, Griseh. (= Gentiona Chiraytu, Roxh., and dguatholcs
Chivayta, Don.).

"The name “ Chirata™ or “ Chirayta,” by which this plant is commonly
known in India, is derived from the Sanserit “ Kirataticta.,” The dried
stems of the Chirata have long been famed amongst the natives of India as
a tonic and febrifuge; and they .have also gained considerable reputation
amongst Buropean practitioners in India, who, however, have found them
to be more cfficacious in the cure of intermittent fevdr when employed
in combination with the seeds of the Guilupdina Bonducella, mentioned
above. It is an annual plant, two or three feet high, with smooth round
stems and opposite, ovate or somewhat cordate, acuminate leaves, marked
with from five to seven unerves, and bears yellow flowers.  Chirata is

“included in the Tidinburgh Pharmacopeia.

OPHELIA ANGUSTIFOLIA, Don. (= Swertia angustifolia, Ham.).

The stems of this species are catled ¢ Pukarce Chirata” in the Hima-
layas, and are substituted for the true Chirata. The species is distinguished

by its stems being somewhat four-sided, by its much narrower, sharper-

pojnted, obscurcly three-nerved, ghort-stalked leaves, and by its white,
violet-spotted tlowers. Both this and the truc Chirata arc natives of the
Himalayas. ’

OPHELIA ELEGANS, Wight,

1t has recently been discovered that the stems of this South Indian species
are made up into bundles in the same manner ‘as the Himalayan Chiratas,
‘Vith‘ which they have hitherto been confounded in the bazaars. The
plant, however, has a different native name, being called “ Salaras™ or
“SBalajit” by the inhabitants of the Pulney hills; but it is considercd
cqually efficacious as a febrifuge, It has obsoletely four-sided stems,
narrow, ovate-lanceolate, sessile, three-nerved leaves, tapering to a slender
point, and beautiful pale-bluc flowers,
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SALVADORACE.E.
SALVADORA, S0
A decoction of the bark of a species of Salvudosa is vecommended by.
Hindu ductors in eases of low fever, md as a tonie,  Great confusion, how=
éver, exists aniong the species of this genus, and 3t s therefore uneertan
which one is thus ciuployed.  Ainslic wentions Sefdora Persica, Dt
it is very doubtful whether that species is found inuny part of tudia

CORDIACE.T,
Corvra Myxa, liwn.

Tonic and febrifuge propertics are aseribed to the bark of this tree, it
being,acqording to Horsfighd, one of the chief retiedies nsed in fevers by the
Javanese, who call it “ Kendal.” 1t is o small tree with ronnded hmlncheg{
ovate leaves, smooth on the upper surface but roughish ll“‘l"""""‘lt b t:n(
usually terminal panicles of flowers, producing yellow, sweet-tastec “ll{,}lg

. B . P . .
fruits about the size of cherries. ~In the Tumul language 1t mlk‘:l u‘:
marum ;” ¢ Nekra ” in Telinga ; ¢ Leswra” in Hindostanee; and * Loloo
in Cinghalese,

SOLANACET.

SOLANUM XANTHOCARPUM, Schrad. et Wendl. (= Solanwm Jucqeit,
Willd.).

There are two varieties of this plant, one of which was formerly con=

sideged a distinct specics, and named Solauwmn Jueypnini.  All parts of the

latter variety arc used medicinally, and it is one of the fever x'cmc'dle!
employed by the Ciughalese, who call it ¢ Kattog-wel-battoo.” 1t is 3
decubent, spreading anuual plant, armed with numerous lony, “'1“}."
prickles, and has sinuately-pinnatifid prickly leaves. The Tamuls call”it
* Kandung Kattiri.”

SCROPHULARIACEE.
Prorgruiza Kurrooa, foyle.

A small perennial herbaceous plant found in Kemaon, at Gossain-than,
and othey parts of the Himalayan mountains, where its voots, which aro
called “ Hooling” in Tibet, and have a powerful bitter taste, ate used as #
febrifuge by the natives, and also sent down to the bazaars of Bengal, where
they form one of the many bitter roots sold under the name of * Tecta,”
The plant grows about six inches high, and has scarccly auy stem, its
leaves all rising. from the summit of the thick toot, and also its flower-

stalks, which are five or six inches high, and bear g de ike of swall
bluish flowers a, the top. igh, and bear a dense spike of s

‘ )
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rrpestis MoXNIERIA, HTumb. (= (ratiola Monwierin, Linn.)

The Cinghalese consider this plant to possess febrifuge virtnes @ they
eall it “Loonoo Weela” In Indin its exjwessed juice is mixed with
petroleuny, and used ag a topical application in rhenmatism. It isa little
creeping plant, common in moist places throughont the tropics of bath
hemisphieres, and has obovate-cuneate leaves, bearing solitary long-stalked
pale-blue flowers in their axils. The Bengalese call it * Adha birni,” and
the Telingas “ Sambrani-chittoo.”

ACANTHACEZE.
ANDROGRAPHIS PANICULATA, Nees ab Fssen. (= Justiciu paniculata,
Bur,). )

This is the celebrated Creyat, the principal ingredient in the famous
bitter tincture called drogue ameére, so bighly estcemed in India for its
tonicand stomachic propertics, and also as a febrifuge.  The entire plant
is employed, the intensely bitter principle being found in all parts of it. It
is an annuad, with stift quadrangular stems from one to two feet high,
bearing smooth fanceolate Jeaves, attenuated at the base.  In the Telinga
Janguage it is called ¢ Nella vemoo;” in Bengalese, “ Kala-megh ;” in
Hindustanee, “Calapnath ;” and in Tamul, “XKiriat,” hence the common
Indian name of the plant, Creat or Creyat.

JUSTICIA Apuavona, Linn. (= Adhatoda Vasicu, Nees ab Essen.)

The ﬂowers, leaves, and roots have a bitterish and somewhat aromatic
tasto, and are supposed to possess antispasmodic properties, An infusioh
of them, especially of the flowers, is given to prevent the return of rigour
in intermittent fever. In Ceylon it is used as an expectorant for children,
The Bengalese call the plant ¢ Bakus;” the Tamuls, © Adhatodey ;” the
Cinghalese, “Paawcttas” the Telingas, ¢ Adasara;” and in Sanserit it is
called “ Vasica” or “Uroos.” It forms a tree fifteen or twenty feet high,
with elliptic oblong leaves, attenuated to both ends, and pale-coloured
flowers with purple stripes aud rusty spots.

LABIATAE

OctmoM sancruM, Linn.

The Tamul physicians prescribe a decoction of the root of this commoen
Indian species of Basil in fover cases, and the juice of the Jeaves in catarrhal
afteetions. The Brahmins consider the plant sacred to Vishnu, and cultivate
it‘in the vicinity of temples, while the Malays strew it upon the graves
of their departed friends. The whole plant generally has a purplish tinge,
and grows about a foot high ¢ it has long-stalked, downy, oval leaves,

20
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toothed along the edges, and small pale-purple flowers,  Its Tamul name i8

“Toolasee;” its Bengzalese, “ Kalwmtoolsee i and its Cingbalese “ Madooroo-
tallu.”

ANISOMELES MALAIlAllICA, R. Br.(= Nepeta Malabarica, Linn.):
“ Pemayrutic” of the Tamuls ; “ Moua Ixerakoo ™ of the Telingas; and
“ Bootan Kooshum™ in Sanserit. A shrub, 210 5 feet hizh, clothed with
short tomentum, and having oblong-lanccolate leaves, narrowed at the base,
and purplish flowers disposed in distant whorls, The leaves are bitteh
astringent, and somewhat aromatic, and are given in infusion in tho later
stages of dysentery and. in intermittent fevers. DPatients suflering under
the last-mentioned disease are also made to inhale the vapour rising from
an infusion of the whole plant, in order to induce a copiots perspiration.

GENiosPoRUM PRONTRATUM, Benth, (== Ocinnm prostralin, Linn.),

A small herb used as a febrifuge by the natives of the Madras presidency,

It has a prostrate stem and numerons hispid branches, bearing smatl -

oblong-lanceolate, serrated leaves, and long spike-like racumes of very small
flowers.

RovLEA ELEGANS, Wall. (= Phlomis calycina, Roxb., and Ballvta cineréty
Don.).

According to the late Dr. Royle, after whom the genus is named, this i

plaut is employed as a febrifuge in the Himalayas, where it is call
“Putkuroo.” It is a much-branched, ercct shrub from three to five feet
high, having the branches clothed with ash-coloured towmeutum, and bear-
ing ovate, sharp-pointed, coarsely toothed leaves, shightly cordate at the
base. Its flowers vary from wlite to pale-rose colour.

VERBENACEX,

PrEMNA SERRATIFOLIA, Lina, (= Premna integrifolia, Linn.).

The warm, bitterish-tasted root of this plant is prescribed in decoction
by the native practitioners as a gentle stomachic and cordial in fevers. Iv
has an agreeable odour. The tree is called * Moonnee ” by the Tamuls;
“ Ghebboonellie ” by the Telingas ; and “ Middec-gass* by the Cinghalese.
Its trunk and large branches are armed with s;ines, and its lcaves 8I®

ovate or oval, entire or toothed towards the top, of & shining green above
and paler underneath. ’

Virex TRIFOLIA, Linn.

an?}gfre:ﬁ parli‘s' of this plant are employed medicinally, in various wayS8
part us:d rious diseases, by native doctors in India and also in Java. The
3% a remedy for intermittent fever is the leaves, which’ are

-;1[7
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powdered and taken in water. Dillows stuffed with them are used to cure
cold in the head, and headache. It is a decumbent shrub, with the
branches, under side of the leaves, and inflorescence menly-whi,tc. There
are two varietics: one with trifoliate and the other with simple leaves.
Its Tamul name is “ Neer-noochie ;” its Telinga, “ Neels vavilic :”* and
its Hindustanee, ¢ Nisindha,” or ¢ Scduari.” ’

Vitex NrGunpo, Linn.

This species is considered to have medicinal properties similar to but
weaker than the last, The decoction of the root has a pleasant bitter taste
and is administered in cascs of intermittent and typhus fever, In Tmnn;
it is called “ Noochie;” in Telinga, ¢ Wayalakoo;” in Hindustanee,
«Nisunda ;" and in Cinghalese, “ Sooddoo-nikka.” Tt is a more erect
ghrub thau the last, and its leaves are all compound, consisting of from
three to five entire or toothed or deeply piimatifid leafiets, covered with
white meal underncath, as also are the branches and flowers.

NYCTAGINACE.E.

BOERIAAVIA DIFFUSA, Linn, (= Doerhaavia procumbens, Roxb.).

The roots of several species of Boerhaavie arc enployed medicinally by
the natives of various parts of the world. In India those of the present
Lave the reputation of being antifebrile, and Ainslie also says that the
native practitioners include them amongst their laxative medicines. This
plant is a lierbaccous perennial with decumbent, smooth, or rarely pubescent
stems and leaves, the latter varying very much in shape. Among the
Bengalese it is known by the name of “ Gadha-poorna;™ and it is the

« Pittasooddopala” of the Cinghalesc. Its leaves are eaten as a potherh.

EUPHORBIACEZE.
TRAGIA CANNABINA, Willd.

«8i.. o canchoric” in the Tamu!l ; -and ¢ Doolya-gunda ” in the Telinga
language. The root of this plant has a-pleasant odour when fresh : the
native doctors consider it to possess diaphoretic and alterative qualities, and
they prescribe an infusion of it in ardent fever. It is an creet shrub, about
four feet high, with hispid stems and leaves, the latter being divided into
three sinuated lobes. Roxburgh says that the hairs on this plant sting as
bad a8 those of the common nettle,

202
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PIPERACEA.
Cravica Berie, Mig. (= Piper Betle, Linn.).

This affords the celebrated Betle leaves, so extensively employed as 8
masticatory in the East.  Ainslie says that the warm juice of the leaves 18
preseribed by the native ductors as a febrifuge, in the quantity of & small
spoonful twice daily.

Preer N1auuM, Linn.

Black pepper has long been known to possess febrifugo powers: 80
infusion of it in some kind of spirit iy a popular remedy for proventing the
return of the paroxysms in intermittent fevers,  The root, hf)wovor- 8 t]“:‘
part used by the native doctors in India, and is administered in the fo'r.m ol
a decoction.  Piperin, oue of the coustitucnts of pepper, has l)een. said to
be a more certain and speedy febrifuge than the chinchona alkaloids, hut
O’Shaughnessy says that after repeated and carcful trinls he f‘-’lv"“d i’t; was
not of the least utility. The Tamul name of the plant i « Shuvium,

ZINGIBERACEAL.

. CURCUMA LoNGA, JAnn.

' . . " . Avoi . s and 98
The uscs of the various kinds of Turmeric for dycing purpose

a condiment, particularly for the preparation of CHI‘?‘Y"IW“"]""’ :n'e‘ :’te: 11
known, both in this country and to the natives of lmh:\.’, but 't]{e ‘:’lm“‘
consider that it also possesses medicinal virtues, nnd give ‘f as a stimu oti-
and tonic in intermittent fever and some other discases. Furopean pmA
tioners at one time regarded it as uscful in jaundice.

LILIACEA,

ALLIUM BATIVOM, Linn.

- . : : i Mol
Ainglie says that the Hindus express a stimulating oil from co

garlic, which they prescribe internally in ague to prevent the recurrenc
the paroxysms, and use cxternally in paralytic and rhcm'lmtlc. aﬂ‘cctrons:
Garlic is called “ Vullay poondoo ” in Tamul 3 ¢ Lassun » in Hindostapee ;
and “ Lasuna” in Sanscrit.

ORONTIACEZ.

) Acorus Caramus, Linn.
The rhizomes of the common Sweet-Flag are well known in some Parts

of England as a cure for ague, and the natives of the East are well aware

‘ence of

-

8c>
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of their virtues in this respect. Indian practitioners also reckon it valuable
in the *“indigestions, stomach-aches, and bowel aflections of children,” so
much 8o, indecd, that, according to Ainslie, “ there is a penalty incurred
by any druggist who will not open his door in the middle of the night
and sell it if demanded.” The Bengalese call it “Shwet bueh; ” the
Cinghalese, “ Wadakaba ; ” and the Hindus, ¢ Bach.”

Potnos scaxprxs, Linn.

'Thc native practitioners use this plant in putrid fevers. [tisan epiﬁhyte
with s]c‘nder rooting stems adhering to the branclies of trees like iv y, and
11:1:@ entive, lanceolate, smooth, ecoriaccous leaves, tapering upwards to a
point and blunt and rounded at the base, where they are articulated with
the winged stalk.

———

GRAMINACE A,
ANDROPOGON MURICATUS, [lefz.

The fragrant aromatic roots of this grass, called Cuscus or Vetivert, are
y . . g b
only employed for perfumery purposes in this country, but in Tndj

. R X a they
are well known as the material of which window and door scree

ns are

“made, and the native doctors, morcover, consider them to possess medicinal

virtues, prescribing au infusion of them as a diaphoretic and gentle stimu-
lant in some kinds of fever, “Vittic” is the Tamul name of the plant,
and “Vayr™ in the same language signifies 700f, and, by combining and
corrupting these, Turopeans have forined the word Vetivert ; while its other
European name, Cuscus, is derived from the Persian « Khus-Khus.” In
Hindustanee it is called “ Useer;” and in Sanscrit  Viratara.”

ANDROPOGON IWARANCUSA, [loxh.

The natives administer an infusion of the roots of this grass, combined
with pepper, in fevers, of both the continued and intermittent kind. It
has a bitter, warm, pungent taste, and fragrant odour. 'The specific name
is derived from the Bengalee and Hindustanee, which is variously spelt
« Ibharankusha,” ¢ Iwarankusha,”  Kurankusha,” or ¢ Iwarancussa”

ANDROPOGON CALAMUS-AROMATICUS, Rayle.

Accarding to Royle, this is the kdhapos dpaparikds of the ancient Greeks,
and the Sweet-cane or Calamus of the Bible. When chewed it has a
strong taste of ginger, whence it is commonly called Ginge.r-grass. The
native doctors give an infusion of it as o stomachic and febrituge ; and they
also prepare from it a very fragrant aromatic oil, which they esteem very
highly as a liniment in chronic rheumatism. This is sent to this country as
grass-0il, or ginger-grass oil, and is sold by our perfumers as oil of geranium
or spikenard.



APPENDINX D

RETORT ON THE CULTIVATION OF CHIN ' [ONAN IN SOUTHERN
INDIA.  BY WILLIAM G. McIVOR, %8Q, SUPERINTENDENT
OF CHINGHONA - CULTIVATION IN TIE NEILGIERRY
HILLS.

L]

Rearing Seeds —Tur first sowing of imported sceds took place in the
beginning of February 1860, No certain data being given for the treat-
ment of Chinchana-seeds, our first operations were necessarily experimental,
and a good numler of sceds were lost by being sown in too retentive 2 soil,
and supplied with what, to Chinchoua-sceds, proved to be an exeess of
moisture; the greatest suceess we obtained in our first attempts was with
the use of a soil eomposed almost entirely of burned carth, and of this
sowing nearly sixty per cent. genminated, the temperature of the carth
being about 70°.  The nuwber of days required before germination took
place in the several sowings varied from sixty-two {o sixty-cight. Tho
seedlings made but little progress for the first six weeks, but after that
time they sprung into rapid growth, averaging from 1} to 2 inches per
niensem,

Seeds of the valuable Chinchona Condaminea, received on the 16th
February 1862, were sown on the same day in a very lizht open soil
composed of a beantifully open sort of sand, with a very smail admixture of
leaf-mould.  QOur experience with the first seeds having established beyond
all doubt that the Chinchonas are very impatient of any excess of moistfm‘,
Dparticular care was taken in the preparation of the soil used in this sowing.
The earth was in the first instance exposed to the sun for two or three days
and thoroughly dried, it was then heated to about 212 in order to destroy
f‘“ grubs or larva of insects ; after being allowed to cool, it was brought
Into the potting-shed and watered sufficiently to make it moist, but only to
that degree of moisture that the particles of soil would not adhere together
on being pressed firmly with the hand, that is, the carth on being laid
do.m.: was suﬂ.iciently dry to break and fall into its wsual form. With the
The pote wore. then 1 Iz:ced 2 ;g lt yh covered with a sprinkling of b;mld-
were never watered in th i 15 '8h¢ bottom heat of about 72°. Theso

4 . © strict sense of th d ; when the surface gob
dry they were slightly sprinkled wi € word; when ¢ tee &
damp the surface, l-i‘lut neVIZ\r toe with a fine .s yringe just sufficient to

penctrate the soil.  Under this treatment
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the sceds began to germinate very vigorously on the sixteenth day after
sowing, and now, 17th March 1862, or twenty-nine days after sowing,
upwards of sixty per cent. of the whole of the perfect seeds sown have
germinated, and we may fairly hope to rear over nincty per eent. of this
sowing. I may, however, obscrve that these seeds possessed the great
advantage of being forwarded to India in a letter, and thus they were never
subjected to the damaging cffects produced on sceds sent out in air-tight
parccls. The reason of this is the want of a circulation of air through the
packets, and a consequent deposit of moisture on the interior of the owter
covering by cvery increase and decrease of temperature on the voyage.  As
soon a8 the seeds germinate they are carefully pricked out into fresh pots
(the 50l being prepared as before described for the sceds), This must of
course be done with very great care, the radicle being carefully covered
with soil, while the seed and cotyledons are kept above the surface. In this
way about twenty-five seedlings are transplanted into a four-inch pot, and
treated in every respeet the same as the scedss that is, they arc never
watered, the soil being merely sprinkled as before stated to” keep. it in that
medium state of moisture in which it was first put into the pots. This
prevents the damping off of the scedlings, to which they are very liable
when treated otherwise; it also greatly facilitates their growth and the
formation of roots, the soil being so perfetly open that it is readily affected
Dy the atmosphere, and thus kept in the most favourable condition for pro~
moting vegetation, When treated in this way our seedlings have made an
average growth in ten months of over cighteen inches, the growth Dbeing
much more rapid towards the end of the ten months than in the carlier
stages. -
Propagation.—As soon as the seedlings and imported plants attained
sufficient size, they were propagated by being layered; in this way it was
found that they rooted readily in about six weeks or two months, and
threw out shoots from every bud ; and not only this, but many latent buds
were developed, and a fine growth of young wood produced for succeeding
layers and cuttings. The principle of layering, being so well known to
Tinglish gardeners, requires no detail ; but in the Chinchona-plants it was
found that the layers were very liable to blced, and this not only weakened
the plants but retarded the formation of roots; this we found to be reme-
died in a great degree by inserting in the cut a triangular picee of perfectly
dry broken porous brick. An abundance of young wood being produced,
we proceeded to propagate by cuttings, the earth being prepared with
great care, the same as for the seeds, with the exception of not being
heated.  The ends of the cuttings are placed upon pieces of perfectly dry
porous brick, around the sides of the pots. They are then placed on a
bottom heat of 75° or 80°; and, with this {rcatment, young and tender
wood roots in about three weeks or one month, older wood in about six
weeks to two months, With cuttings of the young wood our less has
not exceeded two per cent., and with older wood about ten per cent. '
Qur object being to produce the laraest number of plants in the shartost
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possible space of time, it was found that euttings and layers required more
wood than could be conveniently spared, and it was resolved to try the
propagation by buds; in this respect the success has been most satistactory.
The secret of success entirely lies in the amount of moisture given 3 if in
excess, they rot immediately, but, if suflicient care is exercised in reference
to moisture, the losses will not exceed three or four per cent.  Six . Cali-
saya buds put in on the 30th January all rooted in forty-one days. It
may be observed that it is not necessary that a leat should be attached
tothe bud : this is no doubt an advantase, although we have struck many
buds of the red bark without leaves, and also a few of the Calisayas,

It ought to be explained that the reason why the carth is brought to 8
medium state of moisturc before being put into the pots is becauso it i8
never afterwards watered to such an extent as to render it really wet, being
in fact just kept in that state of moisture in which it was originally placed
“in the pots, and this uniform and medium state of moisture is more casily
retained by the pots being plunged in beds of earth,  The reason why we
found this system necessary was, that, when the soil was watered in “.‘C usual
way after the deedlings or cuttings were placed in it, it was found, from its
expansion and adhesion by the action of the water, that its particles were
forced far too close together to be beneficial to the mrowth of tln.3 ]\lﬂm:“,
and in many instances this proved to be injurious, vastly retarding their
growth, .

In the nurseries in the open air the same prineiple of cultivation and pro-
pagation as that described above has been adopted, and, with reference to
the condition of the plants and layers, with nearly eyual suceess, t‘?no
period of rooting of the layers being from two months to ten weeks, while
cuttings take from two to three months, the nverage loss being “_bo“t
fifteen per cent.: this occurs from the impossibility, in the open ﬂ"','Of
keeping a uniform state of the atmospherc around the cuttings. With
layers this is not so important, as they root guite as surely (though slower)
as in the propagating-houses, and flourish equally well.

Formation of Plantations—The mode of cultivation of these plants
likely to prove the most advantageous being uncertain, it was rosolv(jd in
May and June of 1861 to place out a number of plants under different
conditions of shade, exposure, &c., and the result has been that the plants
placed without the protection of living shade have made the most satis-
factory progress, and borne the dry scason without the least injury. The
plants placed under living shade were found to be damared in sume degree
during the rains by the incessant drip, but on the weath!;l‘ clearing np they
threw out new leaves and quickly reeovered, Nine months after planting,
or af: the ‘end of our dry season, these plants were found to be suficring
considerably from the.drought; and on taking a few of them up, it Was
foufxd that the holes in which these Chinchonas were planted had become
%ﬁﬁiﬁﬁ nv:%isg }txgg me of the roots of the living trecs in their neigh-

from ﬂ\e,soil in which ";1}‘1”11 ?p the whole of the moisturc and nouri§bmcllt
e Chincliona-plants were plaged.  In putting the
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plants out, which. were placed in the open, we of course saw from the first
that with the young plants we had to combat the bad effects of excessive
evaporation during our dry seasoun, under a bright and scorching sun ; we
also saw the injury likely to be done to the plants by radiation during
bright and -cloudless nights. 'T'o obviate these disadvantanes the plants
were sheltered on the approach of the dry season by a rongh enclosure of
bamboo-branches, with the leaves adhering to them, so as to give them
sufficient shade both from the eflects of evaporation and radiation. The
enclosure is left open on the north side, and enclosed on *the south, east,
and west; the sun’s déelination being south during the d’y weather. The
ground will not be impoverished by the roots of other trees, and the whole
of its nourishment is preserved for the Chinchona-plants. At the same
time they will, by this treatment, be fav more cfficiently protected from
evaporation and radiation than they would be by the use of living shade,
whether caused by forest-trees or Ly the admixture of faster-erowing plants.
n addition to this shade of the branches of cut bamboos, the soif around
the roots of some of the young Chinchona-plants was covered one or
two inches in thickness with half-dccayed leaves, and the plants thus
treated show a very great luxuriance, which is not exceeded by any of the
plants in our propagating-houses. To ascertain the cause of this luxuriance
a fow of the plants were recently examined, and although at the end of
the dry season the soil about the roots was found to be perfectly moist;
thousands of young-rootlets of great strength were found to have been
thrown into the covering of decayed leaves, so that it had become one
matted mass of beautiful white roots, many of them nearly the thickness
of a crow-quill, On the strength of these observations we have resolved
to place out this season seventy-five acres of Chinchona-plants in cleared
land, and cxactly under the conditions and treatment last described ; we
also propose planting seventy.five acres under various degrees of living
shade, in which every attempt will be made to mitigate as much as
possible the injurious cffects of this system alrcady described. The culti-
vation of these plants being experimental, it is necessary that we should
give every method of cultivation which appears reasonable a fair trial, and
that only developed facts should influence us in giving prefercuce to one
method of cultivation over that of another. The distances at which we
have prepared to place the plants are for the larger growing species from
nine to ten feet apart, for the sorts of medium size eight feet, and for the
shrubby sorts seven feet: these distances are of course too close to admit of
the plants attaining a full size, but we believe that it will be advantageous
to plant them close in the first instance, and thin them out afterwards. In
order to illustrate the extreme growth of our plants, it is worthy of note
that one or twe of them, although not yet twelve months old, have
attained a height, of about five feet by three and a half feet in diameter
through the branches; we may therefore conclude that the plants will in
about two years fairly cover the ground if placed at the distances given
above. When they begin ta crowd and impede the growth of cach other
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they will of course be thinned ont and pruned ; and it is anticipated that
a good supply of bark may be obtained by these means in from eight to
twelve years, or perbaps carlier,

Ootacamund, 19th March, 1862,

P.S. On the 5th of April the seeds of €. Condaminea were coming up
plentifully, and 4193 seedlings had already heen transplanted, 100 seed-
lings of €', crispg had also come np. The secds of (0 Condaininea were
coming up at thg rate of 500 a~dny. At this dute there were ‘15.00?
Chinchona-plants on the Neilgherry hills, and all the specics, except G

luncifolia, were increasing rapidly, 1t will be some time hefore Mr, Melvar

will be able to propagate from the latter sjecies, owing to the \'r('ry un-
healthy state in which the plants arrived from Java.  Tu April 50 acres
of ground were prepared for planting at the Dodabetia site, and 70 acres at
Neddiwuttum,

APPENDIX E.

-NOTE ON THE FEXPORT TRADE IN PERUVIAN BARK FROM

THE PORTS OF SQUTH AMERICA, AND ON THE IMPORT
TRADI INTO ENGLAND.
Anica, the port for the ¢ Calisaya  bark from Bolivia. In 1859 the
export of bark amounted to 192,600 Ibs., valued at 17,3847 ; and between
January and November, 1860, to 383,800 Ibs., valued at 35,2)00?.

Istay, another port for the “ Culisaya * bark from Bolivia. In 1859
the export of bark amounted to 146,000 1bs., valued at 13,46072. (of which
136,500 1bs. went to England, and 9500 1bs. to France); and between
January and November, 1860, to 107,700 1bs., valued at 97%0[,

Payra, the port for the © Crown ” barks from Loxa. The Price of bark
at this port for the last nine years has been twenty-four dollars the cwt. ;
but during the last year the price has risen to thirty dollars, where it is
likely to remain for some time. The usual amual export amounts to
140,000 1bs., the actual quantity shipped in 1861, and it is valued at
84004,

Guavaqu, the port for the © Réd” bark and the “ West Coast Cartha-
gena” bark. The quantity exported varies very much in different years,
the ‘price being at present about twenty dollars the cwt. In 1857 the
export of bark amounted to 516,600 Ibs.; in 1858 to 533,300 1bs. ; in 1859
to 201,700 lbs.; in 1860 to 91,500 1bs.; and in 1861 to 443,700 lbs. ;
valued in the Iast of these years at 17,7481,

The *“ (rey ” barks were exported, in former years, from Carnao, and in
small quantitics from HuaNcrAcO and LAMBAYEQUE, but of late years none

has been exported.

The « Carthagena” barks from New Granada are exported from the ports
of CARTHAGENA and SANTA MARTHA, and also from the little port of
Tomaco on the Pacific coast. From 1849 to 1855 great quantitics were
exported, but in the latter year the supply began to fail. The existing
civil war in New Granada has still further injured this trade. No reliable
account of the export of bark from the above ports of New Granads has
been received,

rom the four ports of Ar1ca, IsLay, PavTa, and Guavaquir the average
amount of bark annually exported may be taken at 912,900 lbs., valued
at 59,076/, Small yuantities nfay come from other ports, of which no
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A RE.ISSUE

OF

- MURRAY'™S
HOME AND COTONTAL HI)RAR\

AT A REDUCED PRICE.

TE object of Mr. MURRAY'S COLONIAL LIBRARY, wheu first pub-
lishad, wus to furnish the highoest Literatude of the day, at a very low
prien.  The graat anceess which haa atiended its pubiication shows how well
suitod it wase to the wants of the reading public st that period.  Sinec then a
frosh olnas of readers has arvison, sud tha establishment of Literary Institu-
tivns, Sebool sl Village Chuhe, Book Hawking Socicties, Pui‘o;hi:xl and
Lending Librarics, has become so general, that it appears to the Publisher
a gord opnortunity to disseminate those Vilumes, at  mte “h,,‘}, shal place

them within » ach of the less W(m}tnhy clagws. B VY FELNY
of priee, be Bijes o throw opeu these attrastive and nseful Works to Lhe
Milon o se bhiag lk:l\'in;“; hitherts been thc.du‘ight of the Parionr aad
Dhawing viom, they may now do equally good service wu the Factory and
Workshop—in the Cottage of e Poasant and h«:-mhut of the Cglonist—in
the Soldier's Barrack sad the Sailor’s Cabin.

The Works oowmposing the **Colonial and Home Lxhra.ry have been
pelscted for their soknowledipad marit, the ability of their authors; and are
axclusively nuch as are calealabed to please all clinses and civdes of readers.
The character of the work ia windv Tr s an well known and esteomed as
no longer o raquire expansive ardv ortising, so that the publisher iz vm‘ Joil
o oreudate it ab o great vafuciion in price.

The attention of the Clergy, of Soerclaries of Village Heading Cludw, of
Masters of Factories and Schools, is ospocially invited to the above announee-
ment snl the Dsts which follow, 1 which the vartous Wepks have | beon
arranged u aler two distivet heads.

T Lad .rr“w Hinept

Crass A
BIOGRATHY, HISTORY, AND HISTORIC TALBS
Crass L.
VOYAGES, TRAVELS, AND ADVENTURES.
Kach Waork will be u;mg‘.it‘;t‘”ih it‘.-m}'f.,‘ and nm}; be ohtatnoed separately,

neatly b 1 elath,

® & For List of 1orls see nedsh pavie.
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