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Uroceedings of the Madras Government, Public Department,
lst M'ay 1867,

No. T. Read the following letter from Surgeon F. DAY, r.L.s. and r.z. s, to
the Chicf Sccretary to Government, Fort Saint George ; dated Fort Saint
George, 11th February 1867, No. 536,

T have the honor to forward my second report upon the introduction of fish
into the waters on the Neilgherry Hills, and my opinion, with reasons appended,
why I do not advise the re-trial of the introduction of Trout.

2. 'The report has been delayed, owing to my having been on duty at Kur

2.
nool, by which I beeame separated from my specimens, books, and memoranda, some
of whi-h have, unfortunatcly, become destroyed.

' 3. The report is very lengthy, but I have condensed it as much as was come
mensurate with due explanation, so that it might be a sufficient guide to any
future cxpe:imentizer; for the introduction, as far asit has gone, has been most
satistactory.

4. The scientific descriptions of the (36) thirty-six specics of fish obtained dur-
ing these researches, I found covered so much space, that I have despatched the
paper to the Zoological Socicty of London, for publication in their Proceedings.

PISCICULTURE ON THE NEILGHERRY HILLS.
Rerort No. 1L
By Surgeon FRANCIS DAY, F. L. S and I'. Z. S
respeeting the result of an experiment for the introduction of European

In my first report™®
Trout inte Ootacamund, by means of their ova

* Daicd 5th May 1866 brought overland in ice from Englaund, 1 pro-
t+ Paragraph 3. miscdt to furnish a further account of the

probable chances of success attending a second
trial. T have now the honor to submit my opinion, giving in detail my reasons for scarcely believ-
ing that such would prove an eventual success. I have, also, in this communication, reported the
yesult, as far as it has gone, of the sucoessiul introduction of some low country fish into the
waters of the Neilgherry Hills
This mountainous tract of country is now too well known to nced any lengthened deserip-
tion, excepting as regards the suitability of its streams and picces of water for the residence of
fish of larger and better specics than that existing when this experiment was commenced. After
« minute examination, T am able to assert that a large amouut of nourishment well adapted for
the sugtenance of plscine tribes exists in the 111 waters, whilst the absence of any but one minure
species of Minnow (Paradanio Nellgheri “tensis —Day) renders the artificial propagation of useful
sorts from other places, not ouly a highly interesting scientific experiment, but one which, if suc-
cessful, must augment the amount of the food productiveness of the Hills, besides affording an
ohjeet of sport to conv alescents, and an agrecable variety of diet to the invalid residents. There-
fore, in an economic point of view, it appears desirable that fish should be cultivated, to an extent
only limited by the amount of spacc and food necessary to their well-being.

The inscets, shells, plants, &c., found in the waters are uscless to man, except us affording
food to the lower animals, more especially to fish ; but as the Hills have only been fully known
to Europeans during the last half century, attention has not been sufficiently drawn to the advan-
tages which pisciculture might develope. Now the Luropean clement in the population has increas-
ed, the want of fish has become more and more appareut. It is considered in Nurope that the
revapue derivable from water ought to cqual that from land, and to a great extent this should
"hold good in India. But the first step must be the study of this branch of Natural Iistory ; as
fish, unless well preserved and attended to, will be of scarcely more pecuniary benefit than land
which remains uncultivated.

The smaller species of fish serve for the sustenance of the larger ; and in India where the
carnivorous tribes predominate io the fresh waters, there are willions of tadpoles and frogs which,



B A RPN N A s

o Proceedings of the Madras Government, Public‘ Depa;lmen
1st May 1867,

~

»

although unsuitable for human food, form excellent sustenance for fish, and may thus help to
adorn our tables, and minister to our luxuries and necessities. The pieces of water on the Hills

which, from their size, appear best adapted for the abode and propagation of figh, are the Ooty Lake
and the Pykara and Avelanche rivers, ;

The Ooty Lake, situated 7600 feet above the level of the 8ea,
length, and would admit of great extension were a bund placed some mi’]c
sent stream. In some parts, it is of considerable breadth, and very deep. It has been formed by
a dam thrown across the openings between two hills. At the upper or south end, it is continuallv

fed by a small stream, which escapes by an overflow under a brids

! ' : e at its lower extremity; but the
great bulk of the water is derived from the heavy rains during the monsoon. It is divided into

two portions by a bund, with a bridge under the centre of it. The upper part is small in extent

during the dry months, and has rank grass growing along its sides and on the little islands
are dotted over its surface, whilst it is exceedingly

18 nearly 1} miles in
s lower down the pre-

: which
dirty from the deposits ejther washed down
from higher levels during the monsoon time, or thrown into it from the Native Bazaar, which ex-

tends along its eastern side ; it is also gradually silting up from the mud carried
monsoons, or taken there from the cutting on the road to Coonoor,
of the lake is clear, broad, and deep in places.
hens(Gallinula chloropus), and occasionally a Coot (Fulica atra) may be immi
its surface ; the two former species breed there. 'The Brahminczz I{it}; -
Common Kites (Milvus Govinda) are generally skimming aboy
fisher (dlcedo Bengaliensis) hovering about. Leeches abound ; thereis alsoa very large Nepa, some
Water Beetles, and numerous Lymneea ; whilst, along the margin, in the warm weather, ])r’a,rron-
fiies may be seen in myriads. Frogs and crabs are not g0 abundant as in many pieces of water or:, the
1lills. The temperature of the water appears to be almost invariably higher than that of the air.
The Pykara river takes a winding northerly course, diverging both to the east and west.
It is at least ten miles in extent from the Makoorty Peak to the Falls. It passes along the base of,
and between, granitic hills, and subsequently joins the Moyaar, which skirts at a distance tho
northern side of the base of the Neilgherries, and uitimately becomes incorporated with the
Bowany at Danaikencotta in the Coimbatore District. Near the Travellers’ Bungalow at Py
ten miles by the old road from Ooty, the river is about 40 yards wide in the dry season, and con-
tains large and deep pools, divided by shallows, in which are large boulders of rock. 0;1 the fords
the beds are gravelly, but covered by a fine red sand, with which tho water appe V
There are a few trees along the banks, which are in places moderately high. In wading across
the stream, a person’sdegs are immediately attacked by numerous fine leeches, which absolut.o%;r
swarm in the water. Crabs are captured at every throw of the cast net; frogs abound, as do a]‘s.)
the ephemera of the Dragon-fly at certain seasons of the year, and a large Nepa is also occasionally
perccived. Otters, Lutra——1, are sometimes secn on the bauks of the river, and the minute

King-fisher is not rare. -The temperature of the water, from a fow observations made, seems to he
rather colder than what obtains in the stream at Coonoor.

into it during the
The lower and largest portion
Grebes (Podiceps Ehillippensis), a few Moor-
bout on
(Haliastur Indus), anl

¢ the water, and the little King-

kara
s

ars impregnated.

The Avelanche river is fifieen miles by the road from Ooty, and n
low of the same name. It is 6725 feet above the level of the sea, a.nh flows from west to east, takine
a winding course amongst the hills, during which it is fed by numerous smal] streams. ’ -
tually it flows into the Bowany, which skirts the southern, and a portion of the eastern, bases of
the Hills, and after receiving tk.e Moyaar, becomes incorporated with the Cauvery, not fa,’r from the
Town of Bowany. Near the Avelanche Bungalow, the river is from thirty to forty feet in width.
It is very clear, and in the dry season shallow—as the deep pools, at other times present, have
then disappeared,—consequently, at mid-day, the temperature is high. The bed of the riw’:r is of
granitic rock, full of small boulders of stone, intermingled in places with large boulders, small gravel
and sand. In parts, the banks are high, but not wooded. Op displacing the stones ’ in the river,
innumerable ephemera of the Dragon fly are disturbed, some of which are of a large size There"
are also numerous Water Beetles ( Dytiscus) ; Crabs and frogs abound, but leeches appes;r to bo

ot far from the Bunga-

Even-

absent.
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There are other smaller pieces of water on the Neilgherries w}‘xich re.equire a short descrip-
tion Lere, although, for reasons which will be subsequently entered into, it wasnot proposed to
d em all with fish. v
StO(th}i::: ais a fine pond under Burnfoot, close to the public ro::md on the Ooty side of the
Kaity Ghauat, which, when this experiment was commenced was (?esi':xtube of ﬁsl.l ; buf‘, I have n.ow
placed some Koravas (Ophiocephalus gachuw—THam. Buch.) in it, to be av.mla,‘ble: in case of an
accident destroying those in the Lake—in fact, as a supplementary s'toc!(,‘ which it is to be hoped
will not be required. The trunks of trees in this pond would make it dlﬁlc.ult to net. .
The Billicul Lake or tank is about cight miles from Ooty, and six from Seegoor, which
is situated at the foot of the Ilills, on the Mysore gide. It is probably a.bou.t 5700 feet ahove th}(l-
sca, and when the adjacent house was first built by Mr. Rumbolt as a shooting box, WB:S a smal
natural tank. It was subsequently enlarged in 1844, by Mr. Martelli, who then owned it. It},;v‘ﬂ.s
first stocked with fish from the plains, by Mr. Rumbolt, about 1-839, and re-stocked by Mr. . (u'-
telli, with the assistance of Mr. John Sullivan, the Collector, with fish from tl.le Sceg:)or mv.m .
and also from Barra, situated at the confluence of the Moyaar and Seegoor rivers. These fish
have increased to a great extent, and from the situation of the lake, more tha,n. half way betwef’n
the low country and Ooty, they are well acclimatized for transferring to the higher. watfzrs. Fm-
fortunately, its bed is so full of large stones and trunks of trees, that it would be almost impossible
to remove fish once placed in it ; otherwise, it would form an excellent depdt.

At Coonoor, there are a few small tanks ; but, with the exception of one at Inkermfm,

50 x 100 feet in extent, wherein Murrul might breed, there are no places adapted f?r the reception
and propagation of fish. There is a small tank
# Leave for this purpose was given by Mr. Smith. at Woodcot, which I emp]oyed, . during the p!:O-
gress of the experiment, for keeping the fish in,
for a fow days, when they were first brought up from the low country, but tllle bottom was very
foul ; fortunately, a stream runs through it which can be turned on 01: off at 11; e}z;sulx;.e.t R

In this place, it may e as well to give a short account of the rivers which skir ) eb :w.e ,1
{he Hills, below the Seegoor and  Coonoor Ghauts, as the su-pply of ﬁsl.x for Ooty must be obtained
from them. The examination of these pieces of water occupied much time. .

The small Seegoor river is about 2900 feet above the level of the sea, and is forme_d by the
Ooty stream which receives one branch from Marlimur.xd, and another from betweer} Marhmun.d and
Bilficul. It joins the Bowany at Barra, about seven miles from Seegoor, .to the right of Tippoo-
audoo. It is at a much higher elevation than the Bowany at M?tta'mpolhem,. and not above tw;elvc
L‘1“‘1(0f .om Ootv. whereas the latter is twenty-five. Therefore, did it contain the fishes required,
m“ies li)clln a ﬁsl}m,:rma.n and coolies be procured there, it would be that best adapted for stocking the
?Il-;]i(ll:o;ubut, unfortunately, owing to its feverish locality, coolies cannot be obtaix%ed .there, anc}1 th'e
bnly fisherman in Ooty positively refused to go there for more th‘fm one day. This .dlﬂi(:lllty, ow-
ever, I partially obviated by making a drag net, and taking coolies Wlth.me touseit. I :‘ﬂso made
an arrangement with a writer at Seegoor to send me Ca,x:p captured with a rod. :.md line. The
bottom of this river is full of boulders of ston.e, and contains some deep pools, divided from one
another by fords. The banks ave covered with trees. . ‘ N

The Calbutty stream is the continuation of that from Ooty. ?ef.'ore it reaches Seegoor, 1.t is
joined by a small stream from Marlimund, and is of the same descrgptxon as the others. Bchind
the Travellers’ Bungalow, is a water-fall with a deep po.ol below, whilst further down, two or three
other tributaries join it. The stream is capable of being dammed across, and would f({rm a good
depot for Carp brought up from Seegoor, for conveyance to the upper plateau of the Neilgherries ;
but, unfortunately, there are many holes in its bed, and small fish hide themselves under the stones
and’ are difficult, and sometimes impossible, to capture ; whereas, sbould any sudden storm occur,
the dam would be washed away.

On the Cleveland Estate, a Coffec Plantation belonging to Captain Fuller, aboutten miles from
Kotagherry and six above Shemogah, at an elevation of probably 3000 to 3500 feet above the level
of the sea, is a stream about 20 feet in width. The bed is rocky, but contains pools about five fee;
in depth, between which the fall is great—in one place as much as one foot in four. In this
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stream are some Barilius rugosus (Day), or Indian trout, which grow to about six or eight ;

In length, and are of the same species as those in the neighbouring low coﬁntr ,;lhb b ln‘che.s
hardly adapted for pisciculture, neither is the stream of sufficient size for that puf .os -lz o >
presence in such a spot proves that there is no fear of fish being washed 3Wa.ypine ; zt lthcu‘
streams as the Pykarariver. About a mile lower down the stream, a species of O Su(.: arge
(Puntius Grayii—Day), and a small Loach (Nemacheilus Guntheri—Day) Whicl;mp llf b
small to be of any service. The latter is also found in a Iittle stream betw;en th are both too
Kotagherry. at place and

The Carterry stream, which passes Kaity as it flows into the low country, where it joine
Bowany, contains some small Minnows of the same description as thoge ,found on tllxoms fhe
plateau of the Hills. Otters are numerous there. ¢ upper

The Bowany river at first skirts the base of the Hills, but diver
Hullicul Droog, so that it is five miles from the base of the Coonoor Ghaut at Mettapoll; ;
it is about 1000 feet above the level of the sea. It is broad and never dries up evenpin t(l}m,h“herc
season. It receives the streams from the south and east of the Neilgherries, ajs well a 1: pitest
Calicut District ; consequently, although the south-west mOnsoon does not extend ag as from the
polliem,still the river at that time is very full. It isalso affected by the nor th-cast ar as Metta-
1s granitic, with large and small boulders of stone, so that a drag net cannot be effect 0111180011. 18 bed
and consequently only cast nets are used. The banks are finely wooded, and it s:: d eglployed,
islands in its course. During the south-west and north-east monsoons, the channel ig fyl} 1'011(;1 § many
very muddy, and as soon as this occurs, the species of fish begin to change : other sort:san tho water
Notopterus, come down from higher situations, and, as the intensity of the current m; ot asthe
smaller streams become flooded, and the Carps either descend the river until the a,grmem's’ the
the Natives) to reaqh the Cauvery, or they ascend to tributarics ag yet unaﬁ‘ectedi the Si}ld by
better suited for spawning and obtaining food from. Immediately the rains §I) t}):e ghmms’ >
noor stream, Carps flock up it from the Bowany, and every Native who possesses 3 rod ent:lak‘.m-
takes to angling; so common are fish, that a moderately expert and line

. . hand can, j
hours, obtain what it requires two coolies to carry. Eels » oA few
b

Murrul, Kora y
Katurnas, and some other species do not appear to migrate, but see]; vas, Wahlahs,

. . rotecti
current by getting behind rocks, or beneath stones, thug effectually prgen:gilorihf{-om .the
captured by nets. If any of the other sorts remain, they are said 4 g their being

. i b o be rapidl
muddy, or as the Natives term it, the red water ; but this assertion p Ly destroyed by the

: ; is doubtful,
occasion the banks of the river, for miles on each side, were rendered mogt un;:i 1:::;5;11 zn otrlxc
Yy the

odour arising from the decomposing fish. In November 1865, a severe storm oceurred, aft i
the banks of the Bowany were strewn with putrid fish for twenty miles abave Metta’ all'er ik
the inhabitants were greatly alarmed lest a pestilence should be the result \IN)’; t:}m’ e
presence of mud in the water is the true solution of this mortality may well be qilestio 9(]101. th-e
true that in Malabar, when the freshes join the sea, many of the sea fich die, and Tro tn'e . Itig
are also frequently destroyed by the admixture of muddy water coming from, manur duﬁn]llEumpe
in this case, did the mud alone destroy the fish, they would hardly be found to : ed(S; but,
streams to deposit their ova, and the Carp would scarcely live in the Billicul Lake x:lcl?nh ;muddy
exceedingly muddy. In fact, it is most probably only when the rains wash dox;n :; flii ;fu:n
large quantities from villages aud localities in which cattle are numerous, that th : ¢ ¥ o
of fish is caused thereby. ’ e desiruction
The Kullaar river, close to the Lase of the Hills, below the Coonoor Ghauf is much 1
than the Bowany, of which it is a tributary. As it brings down water fromlthe C sma fer
Kotagherry side of the Hills, it is gencrally clear during the south-west mon, o and
banks are similar to those of the Bowany on a smaller scale. soon- Its bed and
In the foregoing, I have endeavoured to give a short deseri
on the Hills, or at their bases, and the next question which ariges is thejr temperature ; fi
this very much depends, as it must decide their adaptability for tropical Wb-tro, ic:]r on
temperate genera. Here it is necessary to make a short digression, in ord;r to enf » or
the climate of the Hills in general. As they arc situated between two ocoans, near :lx;e ul];(::a

—

ges a3 it approacheg the

ption of the pieces of water either
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i to September to the south-west
of hoth monsoons, they are exposed from June '
gi)\?se(::r?r?ﬁ:io& October are again slightly affected by the north-east monsoon. The question of

clevation will be subsequently considered.

¢ al ino the months of January, February, and March is intensely dry; the point
< of sa;ru}gt“i':);d(‘t)rruzgmperature to which the air must be re;_iu}ced .tobdgpfsf;t(;) oanyIpaIX Of.‘l IF‘:
< moisture) being occasionally as low as 13¢, t];e temperature of the air being . tpbl p{)l i
« ins to fluctuate, and in May the quantity of moisture increases very perceptibly, being
“ e a(iﬁed b x:apid chances in the electrical condition of the atmosphere, indicated by
“ 213101?1[(11151'5‘:01’1118 a),rnd heavy shm?vers, but of sho_rt _dura,tion. During Jupe, guly,b and dA&gust 1{) 18
¢ pearly charged with moisture; in September it is again fluctuating ; I;n . ctober gn Tﬁvem er,
“ moist ; and in December it begins to reassume its dry state.”” (Baikie, p.7 ). e mean
annual rain-fall, according to the same authority, 13 44-58 inches. .

Frosty weather begins about the end of December, and in January the nights are so cold
that it frequently freczes in the valleys, but durglgl' tltze da);{he sunt is 1vdexgrEL pow:'[fﬁil‘,e bilsgf;gilhz

: i in the morning and lasts until about mid-day. .
Y-_ur;é;“ﬁezgggioﬁre‘cv%f? :trll'giiggxl', but in Ma,xigch the weather gets milder. Infact, after this month,
'Eol;ecomes too warm for pisciculture, unless with species from warmer climates than that of
}:Jngland whilst the Indian fresh water species must be cultivated during the monsoon months.

i lculations, deduced from

i cessary here to say more than that, by various ca ,
, Ilzn ‘lellt]sbcu &n?:mepemgure of the air is found gradually to decrease, agxd become more rarefied,
sﬁge;reacer the elevation ; and at elevations of not more than two miles, 1° of Fahrenheit for every

400 fect is considered about the correct calculation.

i ficets of the direct rays of the sun in the rarefied atmosphere of the

Hius'l;gevgl‘.l; sig;)le?tfxfl}tleweith respect to its bearing on the water. Fortunately, there are cerﬁam
-sturbine elements, such as the wind and vegetation, which scatter the heat, as well as others
distur o 1d ta.ke, too much space to enter on here, where the question under .dl.SCuSSlOI'l is merely
which 1t 0‘;' what has been done in pisciculture on the Hills, and the probabilities of its success
2 SyIOpsIS OGrags and plants assist in dissipating the heat as far as the earth is concerned, but
:}qus.agulfgt observable with regard to water,and it consequently obtains that the heat of stagnant

or nearly stagnant water, such as the Lake at Ooty, is far greater than could, a prior:, be

supposed.
: imatizati i be observed that, although
ss or failure of the acclimatization of fish, it must that,
I Aitoltilwlrzsg'co%, and apparently thrive in certain localities, the great question is whether
t ﬁey mﬂ{bree 4. ‘or, if they do so, whether the young will degenerate ? It is, therefore, of the
they ¥ impor';zm(;e to ascertain correctly the heat of the water ; but before entering on this

f\fﬁ;:ces ' it may be advisable to give the temperature of the air at Ootacamund :—
Thermometer in Ootacamund.*
} : . N
| & ] : 2 verage.
BB | B 23
g E g 132
& g e g"'g Remarks.
| 8 8 B85 6uu 3 p M 9.7 u
| - o g NG
§ 128 g
o = = >
= =
January..... 51 61 41 20 45 gg i’;
[February....| 053 | 6¢ 42 | 21 4l 0 49
}Mar_ch. weeen g’{) gg ‘é(li %é g 6 62
ppril. o 60 | 68 | 51 | 16 5 63 - 63
BY.eeerren 5 o8 o 19 g 6 24
e ss | 61 | 60 | 11 52 61 54
Auguet. .| 36 | 62 | 49 | 13 57 60 56
September. .| 56 62 50 11} 50 s s
October. .. gg 2(2) ig }:5; 55)0 62 53
rember...
ll\;z:::?:.bee:.. 51 60 52 17 46 60 48

—

* Nork.—Compiled, with the omission of fractions, from Dr. Baikie's Account of the Neilgherries—Observations on
OTE.—

soven yeors, 1631:83 & 1853-66.—Appendix pp. viil, and iz.
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The followi 1 e i 0ot the montly i

he ollowing Table shows the greatest differences in the average of
and minimum, as observed by Dr. Baikie and Mr. Ross :— % fhe montlly maxins

Maximum,

‘ Minimum, '
| H; T ‘{
‘ ighest.| Lowest. Highest.| Lowest, :
! %anuary... 67 - -
ebruary ... ... ... R " 57 : 50 |
March... 69 60 ié ) ?9 |
April... ... LT n 62 50 35 |
glay oo ;(33 64 H3 %)g !
une.. ... .. .. .. ..~ ' ‘ 61 53 '
Jay LT o 60 52 p

| August ... ... .. L. . 59 93 :

t September ... .., ... T 67 58 51 i
October... \ ga 60 | 53 L,” !
November ... ... ... ... . 7 59 49 18 “

| December... L ’ gg 58 | 46 j(; 3

ane w“er "o i . : - i

_ e \ oY | 43 | 42 !

— |

] Obse!’ < i
v‘]' 10 n th nt Gal‘ S a,t tacam d d > two ve
de 1 (3] GOSeI nme den O() i mun » urin t
=}

July 1866, again differ f
er from those both of Dr. Baikie and Mr. Ross. T
collated from them :— -+ 0ss. The following facts have heen

arg ending

; Dry buli) of Ther-| Dj
| -1 Difference ; |
.
Hi :
ighest.| Lowest. | Greatest, Least,
January... ... .. ... B B T
February ... .. .o ... .. 80 35 37
March o vev wer e e 7 42 38 s
April... ... ... . oo ! 8 41 5
Ma C e e . 86 49 37 21
May oo L s . 32 16
UNC.es  ver wee eee e vy 77 45 32 14
July cee ‘ee ) e T .i’ 49 22 :
August .. e p 10 46 21 3
September... ... ... ... 70 46 23 8
October... .- e ; 27 35 35 !
November ... ... ... ... . 4 44 2:7 ‘6
December L { Z4 11 31 2
o 8 31 38 1?

————

l On comparing Dr. Baikie's and Mr. Ross’ experiments with th

t - - e

e mz:m yearly I:axlm'um given by Dr. Baikie to be 67° that by M ]:)sul

meut Gardens 699 ; whilst the yearly minimum given by Dy Baik)j T. Ross 61°, and at the Govern.-

and at the Gardens 49°. Dr. Baikie states that the mean' i 1¢ averages 48°, by Mr. Ross 47°
em ’

bservatio i perature : .
ions recorded in the Government Gardens, taking the mesa mag; of Ooty is 56°, whilst the
mum and minimum
» place?

ts of the above, we find

15t May 1867.
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it at 59°. The following is from the Meteorological Observations in respect to Greenwich, taken
from the Government report for 1860 :—

{i ' Mean temperature. Mean maximum, 3Mean minimum.
| . —
| ;Greenwich.!g Ooty. |Greenwich. | Ooty. | Greenwich.| Ooty.
| T M o
Janwary.. o e e . a9 | 575 450 | 71 348 |44
| Tebruary... . oo e e 36'3 59'5 425 74 | 301 |46
] March... .. oo e ees .. 421 63 492 76 l\ 350 | 50
APl e e A6 537 | 75 | 856 |53
| May L 550 | 635 65 | 73, 446 |54
1June... vee e e e e s 567 59 | 650 66 ¢ 485 | 52
PJuly ... o e e e e 59-6 57 692 63 50-1 | 51
CAUBUSE cer e v wer e so5 | 58 672 | 6 | 518 |51
| September ... ... e e e 516 587, 634 | 68 458 49-50
FOectober ... ver aee e aes e 515 59 586 \ 68 | 445 50
| November ... ... ... ) 41-0 58 467 68 | 353 | 48
CDeeembDer. .. e eee e e e 363 575! 406 70 | 32:0 45

From thesc figures, it will be seen that, in January, in London, the average maximum is
about the same as the average minimum in the Government Gardens at Ooty ; but in February it
is about 8¢ warmer. In October, the maximum in England is 8° warmer than the minimum in
Ooty ; in November, the maximum is not 2° above the minimum in Ooty ; and in December, the

maximum in England is 5° warmer than the minimum in Ooty.

1t will now be necessary to observe upon the temperature of the waters on the Hills. More
cxtended observations are greatly needed ; but the following is a synopsis of those made by myself,
the majority being from the waters of the Ooty Lake, the heat of which is almost invariably greater
than that of the surrounding atmosphere. Variations in temperature may depend upon several
causcs, such as the power of the gun’s direct rays, which, as previously stated, are again influenced
by many “counteracting agents, as the force of the winds, the clouds, &c. 1t is also affected by the
amount of moisture in the atmosphere assisting or preventing evaporation. But takinga large
scries of observations, it appears probable that the heat of the water is very rarely below that of
the surrounding air, although at certain periods, such as during the bursts of the monsoon, it
sinks down nearly to a level with it. From this, we gain the following : that, given the heat out
of doors, but in the shade, at Ooty, at any period of the year [winter 7] that- of the Lake will very
rarely be found less, but occasionally gr'eatly to exceed it, especially at mid-day. It appears to
absorb and retain heat in the hot weather, and even daring the burst of the monsoon ; in a num-
ber of observations made while the cold winds were blowing, it was very rarely as low as the
atmosphere. For comparison, a Table of the heat of the water in various places on the Hills is
given, taken at different hours, and dividing that before the burst of the monsoon on June 12th,
from that subsequent to it from June 22nd. Running streams were, of course, colder than standing

water.

6aA. M, ‘ 12 A, M. 4 p. M, 6 r. M,
Date. Place.
Air, Wa,ter.: Air. |Water.| Air. |Water.| Air. Water.

s

——

|
|

i .
Ooty Lake......... ... ... 5750|6750 71- | 77 1 70 79 | 6L

8o loma.
= 2o \ 73
» ’2 ®© Coonoor stream... ... ... 62 60 69 75 72 74 65 67"
S5 o Half way down Ghaut...| ... 77 74 75 l 75
SEES BoWany TiveTue.... ... oo 77 |79 | 96 | 92- | 91 | 86 82- i 82
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Subsequent to the first burst of the monsoon, the following were the average observations noted ——

\ 6aw | 12 4., 4p M ‘_é:.r
Date. Place. —_—
: Air. |Water.! Air. Water.| Ajr. Water.| Air. Water.
From June‘Ooty Lake......... ... ... 56 57 58 64 59- ' @8- 57- 65
22nd.  |Coonoor stream... ... ... 60- 6l 68: 70 61 1 68 61 65-
‘Half way down Ghaut ..] ... 65 ’ 70
Bowany river......... ... 72 70 | 81 79 f .. T 5.
i
—_—
In a stream in the Government Gardens, in the middle of De

cember 1866, My. Batcock was
good enough to take seven observations with g Maximum and Min

imum Thermometer. These he
records as follows : average maximum, 729 ; avarage minimum, 50° ; highest point noted, 72 .
lowest, 42°. ’
From the limited period at disposal for making these ohsery figures must not he
roceived as exactly correct, but as a near approach to what exists. The Thermometer wag always
placed in the shade and in shallow water. This, of course, raised the temperature ; but asfish ova a;-e
deposited in shallow water, the heat given is that to which the fish egas would, no doubt, be subjected,
and which, as will be subsequently shown, will betoo great, it isto be feared, for figh from an English,
climate ever to thrive in. Prior to the burst of the south-west moonsoon 150 was the greatest dif-
ference marked at mid-day between the water in the Ooty Lake and that ip the Bowany river. Sul.-
sequently, as the moonsoon did not extend itg range to’Mcttapolliem, it might have been anticipated
that the difference would have been more marked, but such wags not the case, During thege cloudy
days the temperature in the low country sank so muc est difference between the water
in these two localities at mid-day was only 1419, although the elevation differs by about 6600 feet.
From the limited observations I was able to make, I was led to the belief that the proportion
heat of the water continues much the same. The Thermometer in the Bowany*, which at the
latter end of May stood at 92° at 12 a. M., was only 79° at the same hour op June 221n4. 1t is
true that on the latter date there was a considerable amount of rain water from the Hills in the
stream ; but on the same day I examined the waters of the Kullaay river, which, although perfectly
clear, showed the same reduction in temperature. Therefore, as 3 simple question of heat, it
appears that the waters of the Neilgherries would be more suitable for Jow country fish than for
those from Northern Europe ; for, although the increaged coldness of the water may retard ¢
hatching of the fish, such will not weaken the fry, but has been observed in Europe to hay
the contrary effect. On extending these observations to the Seegoor river, and the Chenn
stream, which are situated nearly 2000 feet higher than the Bowany at Mettapolliem,
are in the low country, I found the difference of temperature between thege streams
water of the Ooty Lake to be only 7°; consequently,

it may be assumed, other things bein
favorable, that fish from these localities would be best adapted for conveyance to the Hil

ations, my

ate

he
e exactly
akennoor
but still
and the
g equally

s.
The question of the temperature of the water

is most materia] 38 regards the gencra of
fish introduced into it.

To all appearances water may be well adapted for Trout, but too great
heat alone will be sufficient to vitiate all other desirable points. The Salmon and Trou family

which partially or entirely pass their existence in fresh water, have DO representatives oither o
the plains or the Hill Districts of India. In fact, if we turn to

' their geographica) distribution
we find that the situations in which they thrive best are picees of water which are at least occa1
sionally or partially fed from snow-clad lands aln or uncertajp periods, to the
influence of a temperature which falls below the freezing point, and where ice ig so,metimes
perceived in the streams. Without asserting this to be necessar k

' I 1 thi Y to their existence, or, perhaps
1 should say, o their propagation, still this coldness of the water appear to be Decessary to their
ultimate success.

, subject, at cert

* Placing a Thermometer on a dry stone in the bed of the Bowany river, at 6 p, .

» 00 May 31gt, it stood at 939,

[
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In Austr&h&, ) ?

m maximum i , ater,” in
4 Dr. Lang gives 80°6 as the e“h gy : temoi;)(e:l::t:;; columns of ¢¢ The Land and the W s
T, J4 a
i esnsland, and the me
in the year in Queens )

reply to some inquiries made by me, as to the
e ive in, the following remarks appear:—*‘¢ We may
idered necessary for trout to thrive in, hoing springs), the water rises at
temperature consi i;e Trout streams of England at their sources (being sp )
¢« sonclude that in the

lated by the seasons of the
: i tly affected and regu b3
«¢ about 50° ; but their temperature is subsequen }:‘ enr and. ofher conditions, and ranges say

¢ from 30 to 70 degrees. I think 40 to 60
S Fonden, Faa- «¢ degrees the most favorable. I have found the

.6 f t

1 bout 60
ture during the last fortnight (September) has been abou
¢« running. The mean temperatu

. thi t noon it was 59 degrees.”’ . rage minimum
« degrees ; this day a it appears more than probable, as in December the zrrl:t ihe average
From the foregomg’nino stream at Ootacamund was only 50 degrees, ; ! ns of ice the
of the wate? T ah}.u;: a,sa72 degrees, that Trout can hardly be a succ:}sis. 7 n;'fxie ding pot in
maximum Was as mgh b d sufficiently to hatch and rear the ova.
; e lowered su . : i to be
temperature ?‘t ﬂ;]ls per:(xinﬁlsat;ybe considered, and another trial of thlsfexafrxment :}ﬁ)}::a;‘;at e
future years In the ope ted to succeed. I shall, further on,
: ather cannot be expec ; A rcely probable
scarcely de51r§)l?1’a;2:ries is almost exclusively tropical, and, there;'qre,thji;:t:::;s 7P :
1 . .
Fauna of t}'le : f?sh from the colder region of England will succeed 1n iments, may bo divided
that & species » g ills. prior to the commencement of these expe e 1 5 deserin-
The fishes of the Hills, p into those indigenous and 1mp0rtel, a des pt
oh wi iven a
; but sent to the Zoological 4o of each of which will be shortly g Tt
* Omitied, being to0 long the end of this report*. On the upper plateau
o y one indigenous species, commonly called a Minnow

i the Pykara and
; lgherriensis—Day), which is to be found- in_the F)Otyuls‘af:;p beﬁ){lging to a
( Paradamo. Neilg zerrh Kaity and Coonoor streams. It is ca\mnwor(.) t , el (U
Avelanche rivers, and the Kaity eds 31 inches in length. Once. or.twme abs rayh po (Juren
tropical Fauna, and rarely e:;)ce . tak.‘en at Ooty; but as this species 13 f)ften roufg upma , Jor
maculata—Ham, Buch.) h?: *;e reasonably be supposed that the§e solitary Epec'lm::so s aier.
sale from the low coun.tr?" 1 I: ‘il not to be obtained by fishing in any of t' e plgc e et
escaped, especiall'y as 1t 19 clzrtal thry, on the Cleveland Estate, at an e}:ava.tl.on?r a o Bariline
About ten miles below"Jh or:gils o cies of fish found, knowr'l as the ““Indian :.‘:):ablv ariliva
above tho level of th'e - eto about six inches in length, A little lower down;l ::: o Gz.mtheri—-
rz(;ggsg S:Ilai)s’m:}lllm(?ag?;untius Grayii—Day), an:;lha tlit’zl:ﬁlt‘;a;hd %V:Zg}ferry. e
oet, J : een that lo i
f)a.y), which s also fornd lnft:;lce s:llﬁllts s:r:e;xn: :::Z)us streams descending to Phelp;:x(;ls; Etfn tgl:zy :.;:
weo exie 010;3 . :::etllx): S:ivoers of the l:)w country, and can th‘;s;carczga :)e;;;;.te 4, viz,, a Carp
ag those ; :oh have ’ ., )
B o the il ko v s e b i 2o

. , Lcus—Jer . . .. . ttain to 251b.
O [Ba;'buS]l 0“7":1“:‘31‘1”;: roe : in the rivers of the plains this species 18 said to attai
nearly 41bs., a fcmale, an

. o s . b and
. . atus—Day), which grows t.o six inches in lefngt , :
e el (Nem;cf::jz sizez:roz:lﬂyl worth the trouble of carriage ; a Paraiix:: (e f;::?)f
although esteemed by the Na hic’h grows to about 5 inches in length; 9.,nd a'. very fe np los of
danto aurolineatus—.‘!)az)’ f::'ensis-—Day), which isreputed to grow to eight m;:'h}es 1en eTigle , nd
Minnow (Rasbora N Mlg he:vere all full of roe in April, and also at the end o : 1;:1, . Bi{l o
breeds rapidly. These fis t monsoon, as the south-west extends only very ; lfth-y to Bilea
said to breild il:;-t l;e l::;;};ixz?ed even hz;.d there not been so many fih px:seix;t,s; O:t : ;1:' devioni
My researches distin : the, ven ud hero ot b a0y B |
well adapted for them ; that they

of the Neilgherries there appears to be onl
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become thoroughly acclimatized on the Hills, although originally from the plains. But it must be
observed that they were brought up from Seegoor, which is 1909 fast higher than the Bowauy at

L

Mettapolliem, so that they were more innured to a colder temperature,

It will be as well to make a few remarks upon the rivers ski

drting the hasss of the Neilgherry
Hills, as regards their finny inhabitants, more eapecially the useful varietios

- In the Seegoor river T captured the same species as those in the Billicul L,
i Nemacheilus Denisonii (Day) and the Garra gotyla (1Tam. B
_ which are abundant and grow to six inches in length ; but as they are adapted to runaing streams,
L,} they are very difficult to tra'nsp-ort ; also, the Spotted Trout of the Europeans (Barilius FUGOLL s—m
Day), in reality a Carp, which is only adapted for living in rivers, although younz specimens bLear
transporting pretty well, and the Opliocephalus gechua (1Tam. Buch).  Xels
species are said to be obtained there, but I could not procure them on

ake, as well as the

’ achi) and Garva Jerdon; (Day),

and some other
& personal search.
In the Bowany, the varieties of fish are much greater, and there are some nmore valuable
. 3 e ig » Hat "¢ ant 610 O 7 ; £ey X
‘ species. The following is 2 list of those I captured:— Ophiocephalus Maruliug (Ham. Buch.)— Peo
3 Verarl, Tamil ; Ophiocephalus striatus (Bioch.)wCurroopoo Verarl, Tamil ; OZ)ILz'occp/’mZus
- T 4 b ‘
achua (Ham, Buch.) —Korava, Tamil: (Lacep.d— Allar il; IV
gachua (IFam. Buch.) — Xorava, Tamil (Lacep.)— Alla ec, Tiil]lll;f\’(;lf}})-

s Mastacemblus armatus
terus Pallasii (Cuv. and Val,) —Ambutan Wahlah, Tamil ; Hemibagrus bvuaciilus (Jerdon)
) o 2 LIRS SR A7) o A AA/-'—'
i - Temil ; Zypselobagrus cavascine { Mavm Pl o , Y : -
Psetta Kulletee, Tumil ; 7/ ypaewua’g; 2710 cavasius ({lam, Bueh.) - Vella Kulletce, Tamil s Wallago
A1 PR I PP F) N v ond YV 4 .
attu (Bloch.) = Wallah, Tawil ; ¥ allago Malabarics (Cuv. ang Val.)—Choteh Wehllah, Tamil ;
oy a < DR T,] T 1 L4 AP T 7 . ~ . :
) - Glyptosternum Lonah (Sykes)—EKul Hulletee, Tamil ; Nemacheilys Gunther: (Dey) 5 Newa-
cheilus Dentsonit Day); Garra gotyla Ham. Buell); Qurra Jerdoni (D
T see Candee, Tamil ; Labeo Dussumiers. (Cuv and v,
(Jerdon) Currun)mm -ec C 71\1&1;,2, tlu:ul s L 'w'co bau’m((,,ncz 5 (Cuv. and ¥ al) ; Labeobarl iy lor,
. N p 2y 3 Dol ey o 0 4 . i o3 > .
(Ham. Buch.) ; Puntius [Barbodes) gracilis (Jerden .—Coateo (' Tamil; Puntivs dabivs
(Day) ; Puntius Carnaticus (Jerdon)— Foaree or Sagl Candee, Tanil; Puntive Grayld, {1y
. .~ . ) * '
Puntius filamentosus (Cuv. and Val)—Sawaal Candes, Tamil; Puniing aruiias tJerdon) ;
Amblypharyngodon Jerdoni Day .; Rasbora wooluyee (Pay) — Woolaree Candee, Tamil ; Loy
lous rugosus (Day)—Aart Candes, Tamil ; Barilius [Paclystornns] cocst (Linm. Bucky; Furg-
dando awrolineatus (Nay)—Parrah Cunjoo Candee, Tamil; Paradanio elegans (Day) ; Eeoi
(nuria] Muaderaspatensis (Day) ; Chela argentea (Day)--Wellackeo Candee,
. Y d " m, Ve AL, . D) R rl 3
, cancila (Ham. Buch.)—Coco Meen, Tamil ; Murena maculata/Ham, Buch.)—VoHangoo, Tomil
Amongst the foregoing, the Striped or Dlack Murrul— ¢ uirroopoo Vera,
about three feet in length, and is captured, not oaly in the shuzgish parts of the river, but alco in
tanks and wells. It deposits its ova daring tho monsoon time, and is much esteemed for eutiye
h T 1 n AT pew 17 3 e
both by Buropeans and Natives. The O ango iurrul—Poo  Verarl, Tamil ~grows to about the
same size as the last, but is only found in vivers, where it is s2id to getinto holes in (he Euybg
Owing to the Murrul having hollow heads, wherein they are able to retain water, they live a con-
sidcrable time out of their Native clement ; hut the Orange Murrul docs not bear transporting well
- . - & .{’
and is better adapted for stocking rivers than tanks. The Small Murrul— Kerava, Tamil— L£rowa
to about a foot in length, and is foand both in rivers and tanks. It is easily distinguished jrom
the young of the Striped Murrul, by having a reddish orange margin to it tail, and b
bears transporting better than any other of the sams tribe. The
grows to upwards of two foet in length, and is found both in the B
eating, but rather rich. The Spotted Katurna— Psettg Kulletee,Tamil—grows to about a foot and 5
half in length, and is fair eating. The Silver Katurna— Vella Kulletee, Tamil—grows to the same
: , . . . . .
size asthe last. The Wahlah attains about 81 feet in length, and is good cating, although rather ricl,
The small Wahlah is equally good cating as the last, but only grows to about afoot in length. Tl
Common Eel— Vellangoo, Tamil—is foundof a very large size, and is excellent eating. Amongst the
Carps are several exceedingly fine species, especially the Poo Meen Candee, which attaj
large size in suitable localitics, and the Puntius [Barbus] Carnaticus (Jerdon),
7
about 251bs. in weight, and may be found in droves

in the Seegoor, Ci
streass when the freshes are down. They are esteemed good eating,

ay) s Labeo Lot

5

Ay
nace,

Lus
g .
Tamil ; Bolowe

AN M
L Tamil—groys to

ack fins. Tt
Spined Eel —#llurec, Tamil-—
owany and in tanks ; it is aocd

ns a very
which grows to

wenuakennoor, and other
but are rather bony.
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indi ics) g diztinetly tronienl
The fish on the Hills (at least the only indigenous specics; b.clonc.,s ;o a,t i m;i.fe ; {0 ol
L ' V i Xl nto Y
1 1 to the Carnivorous Carps. It may therefore be asw ell in thisp ace1 oe¢ ,L o th
o ‘ | ‘ inquiri H » the tropical or temperate fami-
Flora ;nl Fauna of the Hills, for the purpose of inquiring whether the troj P
Flora and a
lies predominate. . o
isl 1 < en better worked ou
The Zoology of the vertebrate division of the animal kingdom hz?s be. ter o ot
Py A(, LA . urers ' ’ . a “k
han that of th; invertcbrate ; still, much remains to be done by fuh}l‘; 1n%11 've, and b)est Eue
l’ l v l‘ . - . . . (rl ,\J
t ‘Ud f'ilimrr up. The animals living in freedom in their native wilds will g
neeus o 2 up. T : ) : N
to the adaptability of the Hills to a tropical or temperate Fa

; i hly izated by some fulnre
The Mammals of the Neilgherries still remain to be thoroughly mv(elstlaa @ ) }}l'o o e
T tely, owing to my having been so suddenly ordered away, '
Zoolozist. Uniortunate.y, g ) f the spocimens dostroyed, as 1 ha 1 no time to tako
i . injured, and some of the X : : _ ‘
mae los been greatly njurer, < . therefore, only comprises a portion of those best

1 o

roner ing them. The following, ol ‘ hose.
O D T . 1o order Dxgurars, family Erepnantioa (Gray), the Elephant
Jknown in the class Mammalia. In the order U2

¢ riven from, or destroyed by
wi1d Tloz are found on the lower slopes, bub lave been gradually dr l:tmd b J (s 3nacu
Hd 1oz @ 11 A spotte eer (Awxis -
ad 1 Ot‘le upper plateau. Amongst the Boviva (Gray), the 511:0 < buru(Iiusa/ i
norts n vl U ] ¥ . am ’ ¢ —
sporismen 0\ he B Tline Deer (Cervulus moschatus—De Blainv.), the Sa ) 4 -
Lutq —Cray?, the Barking ; 's (De Blainv.), and the so called Ibex (Capra t) are
v, the Tetracerus guadricornis (Iv g ‘(,(}1 2, thosmall Striped Squirrel (Seiurus
U¥e y 3 . o B st g 5 al 3]
, ws, and family Jrpsoins ) ) : o
fornd. In the order Gm;:' and {2 z[;’wa"” (Waterhouso), and the Flying Squirrel (Pleromys
T ciurus sublinealn ) S N Y
pralmrun, Linn.), the\ . apipa (Gray), the Hare, (Lepus nigricollis—Fr. Cuv.) ; in
g sta—Dallas sp.) ; in the Loeogipar (LUray), Sykes) ; in the Mormx (Gray)
3, WPLE — 1Al . . R P » . JqLI &
fetent (Gray), the Porcupine, (Hystriz leucwra—Sykes); in th e E i
e dlysteicton (aray), = ‘ ‘ . 1 "t ERE, and fami!
the Ilysty 1 mice, common also in the plains, ave fornd., In the. order , ! ,y
eral yats and mies, Linn.), the Chectah ( #¢lis Pardus—Linn.), the Hyxna (Hywna
— 1kile )y hd . .
. Tod i< ants aurens—Linn.
Zimm.), the Wild Dog (Cuon prinsus— Hodzson), the Jackall (C' S, th);
f i ba-—Zimn, > ) - o iseus—Geoff). an o
«Sﬁ'mf" JV l ’9 DBengaliensts —Shaw:, the Mongoose (Herpestes gzheusl b'o h \ )
» Fox (Vutpes & ' ‘ Melursus lybicus — Mayer);
o { ( l‘ll}iolii (Gray), an Otter (Lutra? donyc ?) anda Beal‘(”i;lf‘ 8'1 ./S is) T
erpestes Lotk ’ amily S1MIADE
preél Mouse, and the Musk Rat. In the order Prixares, and fomily ,
also o Shrew LLOUST, it 225

vev n1no
1 v .'I - oh y
Farow, the Tiger (Felis tgrs

1 Jiaii—Tisch.) ; and amongst the VESrEmrmioNipx are several
Monkey (Semnopithecus Jolati—TVisch.) ;
M )
sacies of Dats. |
i o of the most common and well known Mammals of the Hills, and on
om ; cor : ! lls, nd on
3 ce ] ropical formspredeminate
< iine their eencral characteristics, we cannot but percelve that the'tlop cal | pre i h’
L 8 wo oba tl YLors of the various gencra, we see the little Striped Squirrel of the
i if we observe the members a S . ol
s e hich as the summit of the Kaity Ghaut, where they also breed. In
b n‘A ! a ' X
D e ot i1 frequently found on the summit of the Hills, and even cubs
e e e yo“?g (nob hserved in that clevated region. It has, it is true, been
ve been observe ab el :
{the Tize d the Cheetah have been . | ‘ . e
VR son. that in the colder regions they lose much of their ferocity,
son, ths

The foregoing are s

ly with rea -
stated, and apparently wi  they rof thelr frocitr,
| VLt‘C , one has yet asserted that climate to be unadapted to thelr exmtencetan ponp; :the i
ut no o3 g ap o 4
L‘u xt few, if any, Mammals are obsained on the Neilgherries, that are not comm
ghort, few, )

carrounding their bases.

B If we now turn to the reptiles of India, we find tho same general 1:111e o'f‘ 'tl'\e prc;;c:}uler:;;ccer

i *quna. which obtaing amongst the Mammals. The various divisions o 1 :
Ofatmplcaljau}?a’ :: cxcept around quite the base of the hills, or the neck of land connecting
C‘HELON'IA m‘le alSIs'e:)r’e —terfitory; whilst the Crocodiies and Water Lizards appear to Le totally
o e Land Lizards ( Lacertide) are spavingly distributed. The Acanthodact;g/lus
sty m}d J?he] -zn ) isu;‘ecorded from Coonoor. Amongst the Skinks (Seincidee), theblack stnr.)ed
Nb’l.ﬂhe”"wn“s : %x"l('meatus (Gray), is very common cven on the summit of Elk IIill, overlooking
speeies, Euﬂ?eces 1; }nund undor tho’ stones. Amongst the Geckos (Geckotide) t!;le Gymanodacty-
o W]flere "lé‘rmay’ Zn(zl in the dgamide, the Flying Lizard (Draco Dussumieri—D. and B.) was
b I_“dw“s b oo ,t ‘Es the Collector, a short distance below Coonoor, where he shot one .cut
oHatnod by Pl(l}rin ’f ux?d’ on a tree : he had previously obtained specimens in the same locality,
Ofc;h;xe:,o::]:till ;res(;rved. The Calotes nemoricola (Jerdon) was also found at the foot of the
and ha
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Coonoor Ghaut, whilst the C I

\ » W alotes nigrilabyr; . T
summit of the Hills, especially in gardens anl(‘;l(Peters) 18 exceedi
present, and the Chameleo vulgaris . vedges ; the Salea

aud) is b
In the order of snakes (OpED1A), the f(ilil:'ilxl:;a}?s
a

e8 of the Madras Preg. Nei]gherries.*
me~— Madrag Qllu.rterly Sub

MESURUS :
Wardig

;fly common even on the
orsfieldii (Gray) i

y) is also
rare amongst the lower hill slopes

[ X113
The land and fresh water snak. " recorded ag captured on the

idency”, by Captain B
Journal of Medical Sc:iem:e.e‘ido

order V
-Trimewm:mm ; CrotaATIDE ; TrI-
Tus Malabaricys (Jerdon),

mme -
8 : 17

gonocephalus Elliott: (Jerdon.)

Suborder CoLomsrinz ; RuABDOSOMA —R
Phalum (Gunther). CoroNELLIDE :

Simotes Binotatus (Dum i
(Dum. and Biby.). Teorrooworus: 7 ropidonotus Sto]
otatus (Schle
2.). CoLuBRINE :

Cynophis Malabaricus (Jerdo
/ ws Jaab n). Dryiorarpz : ;
silybura. Ellioti (Gray), Sityiure or: DE : Tromdococcyx Penotat; (Gunther),
er). SILYBURA :
D2 : Collop),

(B'eddome). ['IROPELTIDE ; SILYBURA :Silybuiz%z (Glrzmther). Eraps;
Silybura Neilgherriensis (Beddome). Purcrgyy ¢etiata (Beddome)
+ LLECTRURUS ’

Guntheri (Beddome). t Plecturus Pe

: 8 concinnatus
Stlybure brevis (Gun ther),

they are all distinctly tropical species, belon

Out of 118 species of birds, recorded bygmg fo tropical genera, ities,

Jer(%OU,T either ag
Birds of India, Hills, or personall
on the plains,
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of the same genera as found in the southern latitudes of Europe are common, although the species
is generally different ; but, notwithstanding, there is a deficiency, distinctly pointing out that the
climate differs from that of Northern Europe, or even England for instance. It may be that the

great variations of temperature which occur there between the summer and winter months are

requisite to bring English trees to a state of high perfection— for example, 1 may instance the
Apple, Pear, Filbert, Gooseberry, Currant, and many other garden fruits, which do not thrive at
Ooty ; whilst, amongst the flowering plants, such as the Geranium, Fuschia, Dahliah, and others,
which it is necessary to keep indoors during the winter in England, this precaution is not requisitc
at Ooty, where they remain out with impunity during the cold season.

From the foregoing, I think we may fairly conclude that certainly the Fauna, if not the
Tlora also, is nearcr to that of the tropical plains, than to that of a cold or even a temperate cli-
mate ; that Mammals of the low country thrive and breed at the summit of the plateau ; that the
frogs of both localities are identical ; that the snakes at the lower parts of the Hills are tropical,
and at the summit semi-tropical ; that eminently tropical birds build their nests and rear their
young at Ooty ; and that insects of the plains are found almost as high as the summit of the Hills,
At the same time, it cannot but be evident that many of each of these divisions of the animal
kingdom, which are common on the plains, are absent from the higher parts of the Ifills. Indeed,
as elevation is attained more and more genera gradually disappear, whilst some new ones obtain ;
but even these, as a whole (subject of course to many exceptions), belong to a tropical Fauna, or, if
to a genus found in a temperate region, are usually also common to a tropical one.

When I perceived that the Trout experiment was cvidently failing, being aware that, even if
it were subsequently tried again, it could only be after the lapse of some time, T considered it very
undesirable to leave the ILills without another offort to stock the waters with fish. Therefore, on
April 16th, T addressed an official letter to the Collector of Coimbatore, suggesting their importa-
tion from the plains, as the upper end of the lake appeared to be admirably adapted for Eels and
Murrul, and the lower for Carp, the ouly doubt being whether the water was too cold, which I did
not believe it to be. Of course, ouly time can prove whether fish thus transported will thrive, and
breed without deterioration. The Pykara river will, no doubt, do excellently for large Carp and
Murrul. I had previously tested the possibility of bringing them up alive to Ooty from the plains,
and cither alone, or with the assistance of Mr. Batcock, of the Government Gardens, had succeed-
ed in importing upwards of a hundred fish from the Billicul Lake, and the Seegoor and Pykararivers,
with comparatively small loss. 1 found that the Rasboras and Paradanios carried well, as also the
large Carp, provided they could be kept alive until the evening.

The presence of Carp, weighing as much as 5 1bs., in the Billicul Lake, was conclusive evidence
of their thriving in that locality ; and as there were ova inside the females, there was reason to
suppose that there were young ones in the same piece of water, which, by the great increase amongst
the Rasboras and Paradanios, proved that there was nothing in the water deleterious to the breeding
of fish. Why no young Carp could be found was a mystery, but it appeared to me that the absence
of any grass or weeds round the lake or yond rendered breeding impossible. But that fish will not

breed in some pieces of water has been s. n elsewhere ; for instance, in Lady Rodney’s pond, at
Alresford, in Hampshire, Carp grow to an enormous size, but, though ova is found in them, they

never breed.

1 have shown that the Billicul Lake is guited to the residence, acclimatization, sustenance’
and increase of fish originally introduced from-the plains, and as no attempt had up to this time
been made of a similar nature, cither at Qoty or Pykara, to prove the contrary, it was reasonable to
supposc that these pieces of water might be equally well adapted for the finny tribes. About this
time, Mr. Burnett, of the Wynaad, was good enough to present me with a collection of fishes from
his estate there, situated 3000 feet above the level of the sea ;and amongst these specimens I
found a young Murrul — Curroopoo Verarl, Tamil—(Ophiocephalus- striatus—Bloch), which
convinced me that this species would live and breed in elevated localities. In the north of India it

is soen at Dharwar, and other parts nearly of the same height.
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and evenings are preferable. During the first burst of the south
mence at night time, and continue until about 10 or 121in th )
chatties intensely cold, and causes the death of fish thus coe
always liable to injury ; consequently, those ‘taken in a ne(:n
pieces of water. Eels are captured either in baskets at night ti
carc should be always taken in releasing the fish, a.sfaﬂ:alainjul

West monsoon, very cold winds com-
day ; this renders the water in the
veyed. Fish caught by a hook are
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*Excepting Eels, at this time, The fish* carc}essneSb
Sn¥, ag they are captured,
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full of water, with grass floating on the top, and wrapped round outside with \:cltatlms, e
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which is c.erta,inl).' a great desideratum, although whether i assists in the eliminat;

from the‘ air, or simply by affording shade, is questionable. The chatt q e e}a dlmluatlon ?f oxygen
tub, until sufficient have been obtained ; or, if this be not available Ty oo placel in & woist
each chatty, when they may be put into a shady part of the river or :p:n?lma,ll net may be tied over

The time of year best adapted for introducing fish could not be
the commencement of the experiment, as the Seasons at which they br Z‘Sc
Carps, the Opliocephalide or the Bagride can be introduced b e
season for depositing ova in this portion of India appears to be dy H.lean
thi? western side, and the north-east monsoon on the eastern. Owin ‘\x:n%h.
a tnne. when the greatest rush of water occurs ; butin conssequenceg f(::l s, ?he eggs are deposited
its being attached to grass, it is not washed away, whilst the e o
Thus, fish brf)ught up before June and October, respectively, would be in breed; e .
were flf sufficient age, and would, of course, be worth much more than an “"; mg‘ condition, if they
deposit ?f ova were stopped by the change of temperature. Many of thonf; "ee.dmg T unless the
have finished breeding at the end of the south-west monsoon - l))'ut the Bsh m the Secgoor river
the‘south-we?t quarter, and flows to the north-east, so fish ma;r be fOunfl . onany commences from
periods. It l-S pnobfmble that in the first year the ova will come to nothi In 1t which breed at both
large proportion of: it will be barren ; but the second vear the fish ¢ 1‘ :g, or that, at all events, a
fish bear transporting better than large ones ; but they must not beufelryt; ::Zidh:s arule, youny
g nsh, as the infant

Carps die rapidly. The large fish requi
quire more oxygen than t
selves about more, and get frequently injured in the transit e small, and they also beat them-

ertained with certainty at
were unknown. Neither tho
s of their ova. The principal
the south-west monsoon on
¢ at
giness of the ova, and
young obtain abundance of food.

My first experimentsin conveying fish i i
g fish in India were made in ti
) tin ca e
Ooty, Pykara and Oooty, and Seegoor and Ooty. In two of these first :),t:l : oetmeon Billcul, and
ance of Mr. Batcock, of the Government Gardens at Oot TP, L had the assist-

. . , and of 3
roughly rehefd on. Wh(.an the experiment was carried on, {m a.la,r(:geiosl::lg 0?[11: Stwh; could I.>c tho-
to Mettapolliem, 25 miles from Ooty, and above double the distance frox;u wh?cﬁnl ehd (;ny distance
. ad previously

brought them. It. may safely be asserted that, with increased dist
success are proportionately lessened, and I found many experiments ance, the probabilities of
occupled, in devising the best methods of conveyance, and ascertainin neﬁessary, and much time
year. Thereis only one fisherman on the Hills ; and this man, who ha§ the prop er scason of the
experiments on a smaller scale, unfortunately became i}, a,nd’I could aSSlSte.d mc.; In my original
first, I always rode by the side of the coolies from Mettapolliem to OotnOtl obt?, i his services. At
ab?ut 6-30 p. x., and arriving at the Lake about 7 . ., having chan Y(si el::vmg the former place
This personal supt?rvision was necessary, for the purpose of inspectin g:h the l‘)ea,rers at Coonoor.
ez'mch mode of carriage ; the best plan respecting changing the Wa»terg. edsuccess or the reverse of
with the manner in which it occurs, in the various specics experime;l: nd the rapidity of death,
present, the reports given me might have been true or the contrary (I co eld upon.  Had I notbeen
and from these statements I might have drawn erroneous conclusions Su not depfmd upoa them);
obtained has been utilized, although much still remains to be practica:H otm o the information thus
tually ma.ture'iiL my plans, and had ascertained the species which bore yt el -After I had even-
method most adapted to ensure success, I desisted from personally accom‘raﬂsgortmg best, and  the
presence was no longer necessary, and I found that riding up the cold gl?::{;lﬁ 3}0 }::to:_lies, a8 my
1ght time, so fre-
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quently, brought on bad attacks of fever, accompanied by other unpleasant symptoms. Thus,
I was also enabled to extend my researches into the

while employed in supervising the operations,
fish found at other partsof the Hills, together with the time of year at which they breed.
I also obtained, and brought in, species from Billicul, and elsewhere. When my plans were matur-
ed, and I had shown the manner in which fish could be successfully brought in alive to Ooty from
the plains, I established a stock pond at Coonoor, and was able to make a contract by which the
Ophiocephalidee and Carps were brought up and placed in this pond, from whence [ personally
removed them twice a week, and placed them either in the Ooty Lake or Pykara river, as I deemed
best. I also made arrangements for receiving the large Carps (Puntius Carnaticus) at Ooty from
Seegoor ; also Eels from Mettapolliem.

several methods for the carriage of the fish, each of which has its advantages and
an earthern chatty on a cooly’s head ; one large chatty slung on a bamboo,
and carried between two coolies ; two chatties slung one at each end of a bamboo, and carried by
coolies ; tin watering cans ; a wooden tub slung on a bamboo between two coolies ; or a cask placed
on a cart. Good careful coolies are very necessary, as, if they shake the chatties or cans much, the
water splashes over, whilst the fish become frightened, and dash themselves against the sides,
sometimes even jumping out, thus being greatly, and often fatally, injured. Therefore, a fine net
should always be tied over the top of the carrying chatty or can, to prevent their falling on to the
hard road. This shaking is especially perceptible in wooden tubs slung between coolies’ ; and for
the same reason casks on country carts without springs should be avoided. Care must be taken
that the coolies do not empty out the water ; for, as they are paid by the trip, the result is imma-
terial to them, and they occasionally lighten the load, by emptying it out at the commencement of
the journey, and refilling the chatty when near the termination : on arrival, the fish are, of course,
dead, but it is a very difficalt thing to prove whether the water has or has not been tampered with.
The inside of the conveying vessel should be as round as possible ; thus, the inside of chatties are
especially suitable, whereas, when tin watering pots are employed, unless the spout is well stuffed
with grass or leaves, small fish wriggle themselves up, and thus miserably perish. The vessel
should, in the day time, be well tied around with ferns or leaves, to keep off the effects of the sun’s
rays, and these again should be kept moist, to promote evaporation. Chatties carried on coolies’
heads should have a small basket beneath them, as the men’s hands become so benumbed, that there is
danger of the chatty falling. I found that the safest and most expeditious plan was to have single
chatties carried on coolies’ heads (when they had two, they invariably emptied out the water, the
weight being too great ; and the chatties slung on bamboos were always greatly shaken). When fish
are much shaken about in carriage for any length of time, they probably feel in their way as ill as
do human beings, cows, horses, goats, and even the albatross, on board-ship, although the manner
in which they suffer is not preceptible to us. Thus, amongst some young Ophiocephalus gachuas
brought from Coonoor to Ooty—a distance of ten miles, the journey occupying three hours and a
half—looked very tired ; so they were placed one evening in a large tub of water, with plenty of
leaves floating about, and some grains of rice thrown on the top : the next morning, they were as
lively as if they had just been removed from their Native river. A tired fish may be easily recog-
t look so bright and fresh, and the crown of thehead is of a duller tint, whilst
oks muddy and of a lighter colour. The greatest injury tothe Ophioce-
ariably be found on the summit of their flat heads. It seemed at first
d, but it was subsequently observed that it was occasioned by their jump-
ing up, and hitting the top of their heads against the cover of the vessel containing them. This
was obviated to a great extent by letting a good quantity of grass float on the water ; but there must
not be too much, or the fish appear to climb up it, and jump from thence upwards—-thus increas-

There are
disadvantages, viz.,

nized, as it does no
the dark greenish back lo
phalide will almost inv
doubtful how this occurre

ing, instead of lessening, the danger. |
In rainy weather, when there are cold winds blowing, tin cans are best suited for carrying the

fish in, as, the evaporation being less, the water does not become of solow a temperature asin
earthern chatties. During the transit, alittle water should now and then be removed from the ves-

gel, and gome more added from the nearest source ; for, in very cold weather, it will be found that
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water in its natural state is warmer than that in the chatties or ting
should be pursued, for t?e purpose of oxygenation. Verarls (Ophiocephalid i i
months, are best carried by mixing a large proportion, asmuch ag o ) sopecialy in the cold

, > ne-sixth i
IiB:I:,e :ngasfllz?re:a: (.Mastacembelzdw) should be conveyed in hollow ban’xl:)ot;:mi_ in th(la1 wa!;er.
grass mixed with mud. They must not be carried in water : for if it is d:aep 1:}1) c af;;;lxes.
il , they will be

drowned. Open baskets are not advisable. On i
patched from Mettapolliem in an Eel bagket, ?Sg u::a‘i;l:da:)tt;‘:: :Llll’meteen JJvgo Helowore des
élif,:‘sltno:n réllggeha};lageenbn;ade use of, 10 cumblies had been thrown ove;' l’:}.1’e t}‘tl):sll::: tc: i o thn
receiv;d. & };ﬁ - 2114(;11 ?nh;t)lgced Em water en r01'1te ; consequently, only two wer;n ;?i%'eufvl:he
T e tinually »oeasts » exght fine Eels were placed in a tub of water, at Mettapolliem : -
8, @ net was thrown over the top to prevent their exit pb o ey
sul;)sequenfily they were all found dead. A Mastacemblus armatus shared e fom Bours
being carried up the Ghaut in a chatty of water. Care must be tak e Sa.m © e from
cloths over the mouths of the chatties, to prevent their escapin when that the coolies do not te
It must be remarked that many deaths occurred amonfst %h fi
brought up to the Hills, but from the shaking and conseque:t e he
ney, or from the cold experienced in the chatties going up the Glf a;;u
were least able to sustain this sudden change, and most of th:‘rln.p

Ooty. Two of them were put alive into the C
but on being remo-ved two or three days ﬂubse;z::;;’ %;c:nf;;d; :; ;l;: (;(;::mencement of August,
dead ; wrhetlfer this was occasioned by the temperature, the muddy b;tto nf ‘;elzl both found to be
exhaugtlon,.ls questionable. During the end of May, I personally brought u 0 tl?;ond, or from
cavasius alive, and placed it in the Lake. Theoretically, therefore, the Siluri di (:)Zl d ]il pselo{;ag rus
the elevated platean of the Neilgherries; but, practically, such ma;' not be the case. A: e thenh
sen.t me from the Wynaad is a Bagrus, a Wallago, and a Saccobranchus a.n(i t}InODgSt phofshes
there wellin that locality; whilst from the elevated district beyond Cotta.ya.r’n in Trey e Ko o
r.ecewed a Bag.rus and a Hara. Therefore, we may practically infer that wi1en tha‘rancor?’ Ih.ave
tion elsewhere is attempted, they should be transferred in the hot months, duri be a?cllmafxza-
and we should not too hastily decide that they are unadapted to the Hills’ {lrrlnglthe might time,
conveyed at any period, but the former do best placed in a stock pond ila.lfemr #ad fiels can be
should be carried the entire distance in one journey. Carp from Seegoor way up ; the latter
on a dull windy drizzly day, between the bursts of the monsoon. o t"ig seem to be best carried
about 4 p. M., so that they may reach a stock pond formed in thé Culhnttca.ns.
whence they can be transferred the next morning to Ooty or Pyk e
water, like that at Coonoor, are not well adapted for keeping Car y fara.
When.th? young Carp are beginning to get about in droves, in Jp ulor m;
for bringing then'1 up fro.m Ooty ; but only about half the ;umbers;::t . )

'A few experiments .mstituted showed the rapid changes fl‘Ol'n Zrntved alive, .
tropical fish can bear without injury, but which must prove fatal to i:heal to ool which some
warm day., and the water in the Coonoor stock pond stood at 769 at 1° ers. July 7th was a very
the same in a chatty, which, before leaving, was carefull o o and was, of course,
tained nine live Verarls (Ophicephalus gachua il y s;rrounded l?y moist fern leaves. It con-
r. ., when the air was 62° and the water 1n th Juke g;. }tl.cih.) wh'xch arrived at Ooty at 4-45
They were all well, although, in less than five hours, » While that in the chatty wag only 55°.

. ) they had i
ture of the water ¥ had experienced a d i
e lake. S:illlx:h:}:l:ﬁthe); l:vere of 219 ; they certainly seemed to like tlf:if-eat'sre mf rempera-
tho “honte. where. & on at day was nothing comparatively speakin h aneter to the
e ghauts, where, however, it was impossible to read off the t g to that experienced on

another day, when the heat was muc

On warm days, the same plan

Sl'l, not from their having been
stion sustained in the long jour-
The Siluride (scaleless fishes)
erished before their arrival at

They should leave
am by 7 p.u., from
Stock ponds of stagnant
re than a very short period.
Avugust, it is a good season

o d,. at 6 p.m., that the temperature had sunk
ecrease of temperature is, in fact, nearly

moisture, as it is in ¢
soh a ’ 0 cans,
» Which is increased or checked by many o colduess of

twice as great in earthen chatties surrounded by
the water depends upon the evaporation
disturbing cauges

et s 5 P et o S e

Proceedings of the Madras Government, Public Department,
1st May 1867.

s s et e e P e N NN S e e P A i S S N

19

but is chiefly affected by the rapidity of the current of air, and the amount of moisture in the sur-
rounding atmosphere. Thus, at the comniencement of the monsoon, Yvith cold and comparatively
dry winds rushing down the ghaut, the water in porous chatties rapidly cooled, and the same also
obtained after a few dry days in the monsoon ; but when the rain had continued uninterruptedly
for days, the evaporation became slight, and the difference between the temperature of the air and
the water was not great. As a rule, water is 19 colder in chatties than in tin cans. To ascertain
this accurately, I placed a similar earthern chatty containing water in an open verandah out of
doors, with the wind blowing upon it, and a tin watering can of water by its side.” The difference

in temperature was as follows.

6 a u.8 A M.‘10A.M. 124 w2 p. M. 4p. . 6P, M. |8p. % 10p. M.

i
| T
Temperature of air.......... 59 58 60 62 59 | 62 58 59 58

Do. of water in chattie's'. 52 57 57 57 59 60 56 62 61
Do. of ,, tincans., 93 58 58 60 60 64 57 62 61

In the hot months of the year, chatties should be used in the conveyance of fish. They
should be only two-thirds full of water, and care should be taken that they are sufficiently strong
to bear the weight of the fluid. In the cold months, tin cans are best adapted for this purpose.
Bright moon-light nights ghould, if possible, be chosen for these experiments, as artifical lights do
1ot admit of such strict scrutiny over the coolies as they require.

Of course, fish must feel the rapid changes of temperature in the air during the ascent.
Persons going up the ghauts, who are accustomed to similar variations, and are warmly clad, still
feel it greatly, and how much more so must fish, who find their Native element getting colder and
colder, until it eventually becomes very much lower in temperature than the water in its natural
state on the summit of the hills.

If it is necessary to keep fish for a night, in order to transmit them elsewhere on the fcl-
lowing day, they should be placed in a wooden tub near an open widow, in a well aired room. It
must be covered by a net, to prevent their jumping out ; plenty of grass ghould be floating on the
gurface of the water ; and a little very finely chopped raw meat thrown in. The Ophiocephalus
gachuas, if left without food, will bite the red tipped tails of their fellow prisoners, probably mis-

taking them for meat. ,

As I found that many fish died between Coonoor and Ooty, probably from the length of
the journey being too great, I determined on making a stock pond at the former place, and this
plan succeeded admirably. This was not established with the idea of enuring them to the change,
but to avoid the large proportion of deaths from exhaustion ; for a tired, hungry fish, which had
been cramped up in & tin can or chatty, would not be likely to finish the journey from Cooncor to
Ooty so well as if it had had a good rest, and been fed for a few days in the pond. In reducing
theory to practice, I found that several fish which were apparently dead, and must inevitably have
been so before long, had they continued the journey, revived on being held in the warm hand in the
water of the pond.  Mr. Smith, of Woodcot, obligingly placed a pond in his garden at my disposal
for this purpose. This I ascertained had been in existence many years, as newly made ponds are
not adapted for the reception of fish. On one side, we cut a deep channel, so that, when necessary,
we could empty out nearly all the water, whilst the stream on the other side, which supplied it, could
easily be turned on or off. In the cold months, everything should be done to facilitate removing
the €sh as easily as possible, as the coolies do not like standing about in the water, as they become
very cold, and frequently attacks of fever are engendered thereby. A drag netis a necessity, it
ghould extend quite across the pond, and must be heavily leaded to prevent the escape of the
Verarls, which dive down into the mud. As no drag net was procurable in Ooty, and I could not
obtain the services of a fisherman with one, I was obliged to make one myself. It was thirty teet
long, by six deep. If the fish arrive before sun down at a large piece of water like the Ooty Lake,
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they should be placed in the eastern side, so that they may obtain as much as possible of the sun’s
rays. Verarls should also he put in near some rocks in the water, under which they may hide
“and ga.rps‘ near weeds ; but these must not be too thick, as, when first placed in the ;ater };he ﬁsl,1
require time to recover, and,if they get caught in the weeds, there is danger of the’ir being
drom.)ed. If they turn over on their backs or sides, they should be retained !ibn the hand 3
held in the natural position in the water ; in this way, they generally recover an(i : ’aill
swifn away. They should not be placed in deep water, as they do not a ea’ ¢ over 56
easily as in the shallows, and itis much colder. The spot should be ca.refullpp rtc(;l l;lec;v?r o
hour or two, as in their exhausted condition they can be easily captured b the); Wg e
I considered it best to establish distinct colonies of fish in the lake yb tura::; . them in at
diﬂ'erexft parts, and, therefore, introduced some at the northern end, some ’at );he W'lrig Bemd g ad
others n-x apparently favorable localities. Whether this will ansW;r practically bl ?l‘i‘;seu? ’ :,n
the species over the lake, remains to be proved ; at all events, the probabilities );reyin . ’:ma ing
from one end of the lake to the other is a considerable distance for fish to spread 'tl} . :Nm, .‘i‘s
tance, and they might thus only have remained near where they were placed Ic:rigaina‘ﬂ; out assis-

We now come to the important question of the result of the experiment, or rather, I should

say, to.the number of each species safely trans-
ported into the waters of the N eilgherry Hills*,

. . whichare as follows :—Eels 16 ; Puntius Car-
naticus 28 ; Ophiocephalus marulius 2 ; Ophiocephalus striatus 10 ;s Ophiocephalus gachua

149 ; a:nd some of Labeo Dussumieri, Rasbora Neilgherriensis, Paradanio lineat
Barilius rugosus ; besides a few Puntius gracilis, Puntius ﬁlament;sus &e k('wml lmea e
The success of the experiment must be left to time to determine ’Som" m? t;?g b 6' oy
breed, z.md others not ; but surely the attempt to utilize this large expan.se of we to eo‘la o‘ilma'y
subservient tq t.he wants of man, by furnishing a delicacy for his table. and i ‘1“ ng erl 'lt
pleasun? by giving him sport, should not belightly regarded. The probabiglities armlfcllls te :lllngOtOI '“S
lc:f;ﬁa(l;doe, the Rasboras., ax}d Paradanios will breed and thrive ; the doubt eis 1:-Les eecti p"ltllo-
ge Carp, and whether, if it breeds, the young will deteriorate or not. This, ti e cam only
;olve ; :m(.l a few years rest will be necessary to give them time to increage aJmi mlilséi t;me ;:;Dt OEIY
ore enterl icti i | e
fore o menf 1.1tpon thle)z local' restrictions which personally appear desirable for their pr)otec'cion and
pment, it may be desirable to glance at what Government has done, or is doingp for the pre-

servation of the fishes of India ags 3
whole . .
brooks, or stagnant water. » Whether on the sea board, in running streams, little

*® Exclusive of those imported by myself prior to May 24th.

Taking the
ho i ofgyea,r Z:S:hzxiztl}sle dof the sea ‘board of India, no restrictions appear to exist as to
pleases, without foar of -Od.el.nplf’yed’ in the capture of fish. Any one may capture them as he
¢ Ceyl’on o o any illu 101a,l' mterference, and this liberty ‘extends to all, including Natives
does not ’ fb I‘OII}_t.e Pe:rsmn Gulf, from China, and many other parts. This privilege
arige irom prescriptive rights, or in any way owing to hereditary immunitieS,pas itfgis

well kn : : .
et aj;v:zrte};at f'irsll:izrinen in Native States paid taxcs on their nets, and often a percentage on
. aw was even enforced by the Dutch i ’
Goa, who also decreed that no fi uteh in Malabar, and by the Portuguese at
d sh could be sold, or ey i . &
taken eith . . ] en given away, until the Catholi ;
lishmenlts fngg&:}f:ey required for their personal use, or deemed necessary for t:; hOhl(': ('Jlerg) th ‘;d
srvariable moon. all ;_" 0;1‘“01- In the same way, the Native Princes had alw oo I% lousdes iax
even in I§ : _— res wate? fish captured ; and so stringently has this b = Cn. e
Buitich Bu{' n:hs tllme’ ;he punishment for evading it wag, it is said, the loss e(Iinthcm:rmi o
s Do , ; 80, I observe that in the sale of tracts of countr:r am of the right hand: In
are all rights with regard to the fisheries of the rivers in those p;,;ts o;fiSt to th?rh:cservatmns’
. . vate rights cannot in-
purchased Coffee Estates with all rights oyer thei:il:?s 11111 those cases where Europeans have
... ms flowing th i i
they do not diminish the supply of water to their neighbours Ing . drough their estates, provided
vernment to that of Fort Saint George, in the Revenue Depar;;m espach from the Home Go-

, ) ) ent, No. 13 iti
that all matters relating to the Neilgherry Hills be adjudicated, and, in pa(;i;f:f}; let3m re&uis:f !
’ ’ , ‘ & 1¢

-
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control of all streams and canals be in the hands of Government.” (Ouchterlony's ** Memotir of
the Neilgherry Hills,” p. 45.) In the Manual of Instructions for the guidance of the Revenue
Officers of the Cotmbatore District, in the disposal of applications for land on the Neilgherries,
and sanctioned by Government, December 19th, 1849 —in continuation, January 7th, 1850, Reve-
nue Department, No. 1213—is the following paragraph :—

““ It is clearly understood that Government reserve to themselves in the fullest manner

¢ the complete control over all streams, springs,

Paragraph XV, < pegervoirg, and chanuelsof irrigation. No stream

¢« ig to be diverted, nor its water taken for pur-

‘¢ poses of irrigation, without the special cognizance and sanction of the Revenue Authorities of

the district. Springs, streams, rivulets, &c., should, when praetical, be specially exempted from

the lease.” Ifthe control be still in Government hands, and not rendered obsolete by custom, it is

evident that it must be in the power of Government to pass any order it considers necessary for

the purpose of improving the rivers and streams on the Hills, or the Ooty Lake, which is certainly

entirely Government property. Amongst such orders, the protection of existing fish, and the pro-
pagation of new species, would be a legitimate subject for consideration.

The Ooty Lake, which is the largest piece of water on the Hills, and in the centre of a
large European community, is of great consequence. Unfortunately, it cannot be denied that of
late years the upper end has silted up, and, before many more seasons have passed, it is not improba-
ble that that portion above the Willow Bund will be dry. Two causes have apparently contribut-
ed to this: that most immaterial in point of quantity, but most injurious from its deleterious quality,
is the drainage of the Native Bazaar, which, foul in smell to a degree, and in every way detrimental -
to health, finds its outlot in the Lake ; andin this filth, which generates fever, bowel complaints,
and other diseases, water cresses are grown for the benefit of the community ! !

That this is merely an experiment cannot be forgotten, but still, if it issuccessful, asI
have little doubt it will be, it is capable of leading to the most useful results asa whole. The first
thing is to ascertain which species of goad eatable fish will breed on the Hill§ without deterioration,
and then the important question arises whether we cannot give other countries, of the same tem-
perature as the Neilgherries, fish, to people their hitherto uninhabited waters, which are at present
lying uscless and uncmployed, or have very fow fish in them. The Ophiocephalide are the
best edible specics ; and if they breed and thrive in the waters on the Hills, there isno reason why
they should not do so in those rivers of Australia which have been found too hot for the propaga-
tion of Salmon and Trout, or even in the South of France and Southern Europe generally ; and they
might easily be transported to the Mauritius. What a vast field of inquiry is here opened to the
Pisciculturist ! And surely onec which would be of the greatest service to so many of our fellow
creatures is well worthy the consideration of a Government.

Then, again, looking nearer home, the question must arise whether nothing can be done
to protect large tanks and suitable pieces of water in the vicinity of large towns and Military Sta-
tions, from the constant proaching and indiseriminate destruetion of fish now going on. Could not
many of these watery wastes be made subservient to raising good edible fish for the population,
and which, by enforcing certain restrictions, might always be sufficient ? Surely, this might easily
be done, and although it might throw a few fishermen temporarily out of employment, this ought not
to stand in the way of such a vast increase to the food productiveness of the country. The pre-
sence of fish is also well known to be most serviceable in conservancy.

The English Government at the present time is enacting laws for the prevention of the suicidal
policy of the wholcsale destruction of the finny tribes, and enforcing regulations for their preser-
vatior. In France, it is well known that stocking rivers and pieces of . water with fish, and the
acclimatization of species from other countries, is a work of great-public utility, and has so largely
inereased the supply of food, that the subject is now placed under the administration of the same
department of the State as are the roads and bridges. ’

For the preservation of the fishes placed in the Mill waters, I would suggest, should the
experiment be completed, the protection of the Ooty Lake and the Pykara and Avelanche rivers ; for
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practical results can only be expected in proportion to the pai
im : paing taken to develoy .
th:;l::;l iiot;iepiil:’oinii ‘}lanpmmed’ are not more likely to thrive and inc::::) :ot l:;?:la:t:?dt}fs}l
they should be taken ¢ f uropean Waters. Surely, now when so many have b intr ool
are of. een introduced
The first question which would have arisen, had theexperi ,
i s 7 periment b .
:;:;i I:a];ft ?:eixsl :ﬁ;ﬁsﬁﬁ :;:ght safely be co.mmenced. They b::::lc:zn g)ie(tiv:n ?Ctt(;xber e
therafore be considered Zha,t " ({)ise brough't up in 1866 will deposit ova the sameo Zar reIe years
those which were at least a e first breeding season will commence in 1867, and thy t . 1 t it
therefore, be the carlicst yea.r old when brought up. After the breeding ;eason iz 10;63 ‘w 'lth
inoreased, and thiscannot bpe;md fo.r the fishing to begin, unless the number of fish b il
brought wp must be in accort; one w.lthout acorresponding increase in the expense The greatly
of capturing them, carriage f;nce with the money laid out, and it may be estima.t;:d th iltll‘:mber
OPhiocephalidoe, the la,rge’c c., Would be about ten Annas a head for the best sorts . h . °°§t
Secondly, thé Questiin oz“r‘lzs,land tho T e e
their ova without disturbance as': Ny s;(-l months " is very important, to allow the fish to deposi
should not be interrupted durin tlh 1; ighly necessary, at least for the first few year :h e
soon, which begins on the Hills N reeding scason. This is generally during theyso ti; oy
monsoon. I would, therefore roa Ouththe mldd}e of June ; only a few breed durin :h “ess mon”
of any year, in the pieces ot: v}:atzose t ?,t nofishing be allowed from June 15th to g te ngrth-e:xst
hundred yards of the junction, a r prev1‘ously mentioned, or in any stream joini eptember .1.)th
Duri . 1on, 8 spawning fish invariably zo ing them, within a
. uring the time fishing is allowed, all nett; ¥ goup small streams to deposit their ova
strictly prohibited, with the expection <;f Eel b&skl;i,ior other engines of destruction, should b(‘,

allowed to be used. In Europe, a certain small sum in the lake, and only rods and lines should be

similar plan ) s charged fi P
plan were adopted on the N eilgherries, it could be Oien :(: 1:)0e ’:}I:;Ss;?n to angle, and if 2
ection, and the proceeds

might be employed to protect th.
e fish and pay th
hoth to Europeans and Nati pay e conservator. This g i
the present tIi’me R Smaﬁat“’%, as the }atter do not angle for sport bu: ?ngement’ would be fai
conservancy adg{,ted . cup full of Minnows sells for four Annag : but 10 - t helr captures. At
e i goodouder » Tor every cup full of fish taken now, there wil’l be a.el: “‘:tm{g be stopped an
. ucket full when the fish

ded.uci;,(:‘, and experience gained, during the progress of

period for completing the experi .

. ‘ periment would b

October—previous to thi b oo the midd]

wd suboreme is, the.young fish, which must be emp] e of August to the middle of
¥, the weather is too cold for the purpose poved, are Feareely ready for removal

11th February 1867
(Signed) FRANCIS DAY

————

IqO- 80 : ) y y * E E

The Governor in Counci
ouncil directs th
to Surgeon Day for hi cts that the thanks
gherry Hills ax}:d ‘:)l;lltlils useful-a.nd interesting report ozftl?overnment be conv
’ @ experiments which have beey made si(:lreams of the
e under his direction
)

eyed
Neil-
with
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of introducing fish from the low country, they desire that the Collector of Coimba-
tore will instruct his Special Assistant to make the necessary arrangements for
procuring two dozen more of the several species mentioned in the last paragraph
of Doctor Day’s report, for the Ootacamund Lake and the Pykara River. This
should be done, as Doctor Day suggests, between the 15th August and the 15th
October. The Collector will inform his Assistant that the Government are much
interested in the success of the experiment, and that all the precautions suggested
by Doctor Day should be carefully attended to.

9. The Government are not prepared at present to legislate for the preserva-
tion of fish during the breeding season. On the Neilgherries, however, where
complete control over all the streams, reservoirs &c., has been reserved to Govern-
ment, there is no reason why the Magistrate should not prohibit fishing at such
seasons as he may deem proper. Mr. Grant will report what orders he may think

it advisable to issue on this point.

e

(True Extract).

Chief Secretary.

T'o Surgeon F. Day. )
To the Collector of Coimbatore.

,, ~Revenue Department.

Exd. J. H. Burns.
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