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Read the following papers :—
60, From J. R. COCKERELL, Esq., Commissioner of the Nilgiris, to

C. G. MASTER, E Usq., A(tmv Secretary to Govumm@nt lx«lx'cnue
Department, dated ()Utacamund 13th August 1873, No. 37.

I nave the honour to submit a letter to my address fmm the Superintendent
Cinchona Plantations in reply to G. O. y No. 549, dated 28th May 18

2. The Government order, which is an ordorwm a mossing report submitted

by the Government Quinologist, calls the attention of the (mmmmmnm and of
Mr. Melvor to a statement made by Mry, Broughton, ¢ that 85 per cent, of 2,000
mossed trees have failed to renew their bark.” Mr. Mec Ivor, in the present commu-
nication, states that the trees in question are “ a mass of verdure, and the luxuriance
of their growth is unsurpassed.” He proposes to take renewed

9.

vark from them in
October. He asserts that non-renewal of bark ; in mossed trees on the Government
plantations is unknown, but that renewal is sometimes del layed
the cambium layer on the first stripping

the 2,000 trees.

by injury done to
, and that this was the case in respect of

3. Mr. Mclvor reports that an experiment in coppicing nrwumr\’ fo

£
Mr. Broughton is being carried out in compliance with paragr
ment order,

21‘)!1 3 of the Grovern-

4. With regard to paragr aph 4 of the order, directing that no further mossing
shall be undertaken until the results of the :.tbo\'(- coppicing experiment are known .
I am about to report to Government in another comnunication in which I shall
explain that the coppicing experiment will take years to bring to
that, in the meanwhile, unless the unmossed trees on the pl
in nl.unl_nn, are stripped and

a cone lu»mn, and
antations, about 24,000
mossed, the bark on them will deteriorate, and lms to

Government will acerue, To this, I shall add the statement that mossing will not
mterfere with ¢ ppicing if the l.LYt"L' system 1s eve ntually execlusiy ely pra«_::tlso;nl,

because mossed trses are not ir 1jured by m »83ing or rendered by

that process in any
way unfit to be coppiced,

5. Mr. Mclvor, in the present letter, combats Mv. Broughton’s views on
coppic ing, and a ues, from Me, l_h'uuf_;m.u:l s own data, that mossed bark is incon-
testably superior to natural and coppiced barks, I

advocate the opinion
expressed by Mr. Melvor.
6. Mr. Mclvdr forwards, with his letter, a series of mossed natural and cop-

piced barks. His object is to show the superior thickness of the former bark,
Ex CLOSURE ’\‘O 1
LT 1 et . Superintendent of the Government Cinchona letatmnq
At CU(”\.}':HELL Hsq., Commissioner of the Nilgiris, dated Ootacamund, 9th A
1873, No.

to
ugust

I navE the honour tg acknowledge your endorsement, conveying Proceedings of Government,
dated 28th May 1873, No. 549,
2. With reference to paragraph 5 of the Proc eedings, I beg to inform you that the Sueei-

rubra trees selected by you and Mr. Broughton and myself in April last on oup visit to tha

Neddivattum plantations were duly coppiced on the following 30th May. The trees were fif}
eight in number. They stood in f-mr rows, and were selected on account of their size and vigorous
w:;uvt':!. They were the finest trees to be lc_mm!. The largest measured thivty-seven feet two
?m.,},c; in height. The trecs afforded 809 1bs. of wet trank bark equal to 286} 1hs. dry bark,

4'93 1bs. of dry bark per tree. The trees were all ten years and ei ght mu‘ma old. The shosts
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were left standing on the stool of each tree. The condition of these shoots is described in &
detailed table attached to this communication. Fifty-eight trees in the four rows adjoining the
block thus coppiced were duly mossed. This process was completed on the 25th June last. The
tallest of these mossed trees was found to be thirty feet. Prior to mossing 301 1bs. of wet trunk
bark, equal to 106 1bs. dry bark, were taken from the trees, giving on an average 1'83 lbs. of dry
bark per tree. In April or May 1874 a second harvest of natural bark will be taken from these
trees. A report of the quantity of bark then obtained will be submitted.

3. Thus the comparison betwegn coppicing and mossing is now being made. Mr. Broughton
was of opinion that the number of trees sclected on the above oceasion would enable a.sufficient
comparison to be indicated, and I offered no opposition; but I cannot here omit to express my belief
that, if the coppicing were carried out on a larger number than fifty-eight trees, the result would
be less favourable to the coppicing system. The surface of all land is uneven, and on hill slopes
especially so. In the hollows there is a deposit of alluvial soi] on which plants thrive, On the
ridges, on the other hand, the soil is poor and abraded ; and here trees grow less luxuriantly and
less easily. Accordingly a large area would give, in my jndgment, a fairer seldction of trees, and
the yield by coppicing would be less per tree than on fifty-eight trees specially selected for their
size and rich growth. '

4. This comparison between the two systems will, T need not say, take some years to com-
plete. I fear that, when complete, it will not. entirely set all questions at rest, as the fifty-eight
trees were older than trees which would have already afforded bark by mossing. Baxk peals best
on the first occasion from trees eight years old. In February and March 1871, I took mossed bark
from 1,000 red-bark trees of this age. In May last, T had stripped 3,744 1bs. of dry bark from
these trees, giving an average of 3-75 lba. per tree. Next spring, these treep will yield 1,200 1ps,
of dry bark, and a further harvest of about 1,600 Ibs. will be ava
and so on every year, the quantity given on each occasion being 1a

5. At paragraph 2 of the G. 0., it is stated: *¢
as to certainty of a re-production of bark after a tree has been stripped, and the statement made
in paragraph 35 of Mr. Broughton’s report, that 85 per cent, of a patch of 2,000 trees had failed
in this respect, is a matter which should receive - the Commissioner’s and Mr. Molvor’s gravest
consideration.”

6. With ' reference to this remark, I
Mr. Broughton on the 19th ultimo; that that gent)

to, and, as I was anxious to learn what was real]
bark, I suggested to Mr. Broughton we should o
I myself examined the patch carefully, The tre
the luxuriance of their growth unsurpassed, [
any failure to renew, there is no failure not
which hVe been subjected to the mossing pro
on which the bark is not perfect, but this is n
to the fact that the trees were stripped by

ilable in the succeeding spring,
rger than in the preceding one,
Sufficient information is not as yet available

éman then indicatoq the pateh of trees he referred
J meant by 85 per cent, having failed to renew the
xamine the treeg together, This was not done, bub
¢, 8t the present time, are a mass of verdure, and
Propose to take bark from them in October. As to
only in thig patch, but in any of the 30,000 trees
cess.  In the patch of 2,000 trees, there are trees
ot owing to any defect in the mossing process, but

. unskilled workmen, who, in some cases, injared the
cambium layer. In these cases, the bark hag beon slow to renew, but it is renewing. All expes

rience hitherto acquired shows that bark invariably renews, It renews easily and early when the
cambium is untouched. In cases where the cambium is injured the renewal proceeds, but the

process is slower. In respect of universal renewal, there is no difference whatever between the
red and crown barks,

7. T have now disposed of the subjects specially referred to mes; but, as the question i

important, and Government have to decide the best method of harvesting bark, I trust I may be
excused for detailing a few facts bearing on the various subjects discussed by Mr. Broughton.

8. In the report under notice, Mr, Broughton comes to the conclusion that mossing, Wwhen
applied to crown barks, ““ promises success.”” That these barks renewed under moss are of
** fine quality.” That mossing the natural barks increases the value ** in the older trees at least
9‘?' per Ib. and in the younger about 84.”  The following remarks, therefore, exclusively apply to
the red barks or C. succirubra, which Mr, Broughton concludes are not improved by mossing.

- g it Y+

r

) N,

have to state that I was at Neddivuttum with
- conclusion. In my report for last year, T brought to notice that

. the plantationg. This method has the fu )
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9. Mr. Broughton's report apparently deals with the comparative merits of mossing when
applied to Cinchona bark ; but he really passes over all the important facts on which the merits
of the mossing process uepend. He, also, fails to notice the very unsatisfactory results obtained
from coppicing, even when applied to small clumps of a few selected fine trees in sheltered localities.
Before proceeding, I will explain in what mossing and coppicing consists, confining my remarks
exclusively to such facts as have been demonstrated by experience, and are, therefore, beyond
dispute. : ’ ' .

10. At paragraph 5 of your letter, you correetly deseribe coppicing ag ** felling a tree six
inches from the ground, and leaving the shoots springing from the stool.” ‘Prior to
Mr. Broughton’s arrival in India, the advantage of this system had been fully considered, and experi- -
‘ments begun to test its value, which, although limited in extent, nevertheless s
that the system could not be profitably practised, Further discussion of the system would not
have taken place, had Mr. Broughton not fallen into the error of mistaking for three-year old shoots
from coppiced trees, the standing stems of certain trees with double stems, one of which had been
removed in December 1866 and January 1867. The bark on these standing stems was, when
analysed, eight years old bark (the trees being of that age), and no difference exists between bark
on trees with double and single stems, My Broughton fell into the error of taking this bark A
three-year old shoot bark, it being actually bark of the finest quality from a stem of eight years
standing. The extracts below from Mr. Broughton's letter, dated 31st August 1870, paragraphs
9, 10, and 11, in G, 0., 7th February 1871, No. 249, detail the analysis of this bark.* From the
error pointed out, this analysis does not hear on the subject of coppicing at all. As to the shoots :
growing from such trees as have been hitherto coppiced, they are correctly described in your
letter in G. 0., No. 126, dated 30th January 1873, paragraph 5, as at the end of seven years
being weak and sickly with bark when dried of the thickness of blotting paper. I am personally

strongly of opinion that such bark would not pay the cost of colleeting, and I cannot discern Y

reason for supposing it worse than would be the bark on any coppiced trees whatsoever of the

trees,

11. Mr. Broughton, at paragraph 36, states : **Itis greatly to be regrottod that comparative
expex:ments h;vo not been carried out in coppicing the Cinchona trees ;" and aaais b
graph 40 : *“ Nearly the whole of the Cincliona plantations have now been mossed unless
the application be stopped, there will soon i -phishe; N
plan as coppicing can be fairly tried.” M. Broughton has not

hat ““ of our oldest red-bark

* 9. In 1867, & vonsiderable number of onr oldest tress of seq bark i G, i e s e T
kil & BOgHE o 13t 1n oot (Mo lumpe v 5 vigorons Whogh e By e e bark
ttained a hei o 0 vet, recently collected & mean g g the* bark B TRl e e
:nalysil gave ingwo parts of dry bark — 7 oy ! specimen B of ﬂ. bark d hese shoots. g

R R RS SR ST S R F ey e A ST “‘” 4
e O AR M P b 3 T 137
Oinehonidine and Cinchonine R TR e 3 T - 497

Pure salphate of quinine obtained crystallized it e
Y ure sulphate of Cinchonidine obtained crystallized ~ . S SRR b LT e s L
¢ 10, When it is considered that the shoots wore but thron year old, this | R R S
satisfactory. [t seems to justily the antiof frobrlity e m d, D‘cm

e Y Vo br Tne s~ 2o

&

deuroyi,ng the shiolahs. It appears to me to be very nocessary that a con able tioes of Beyen g

should be cnt down, in order that the method of coppicing should ) f eeven years
&l‘: pl:: of mossing, ,l‘se'aocume;y determined, LY by W.M ”" expenses, ¢ vit

1L I“ﬂ”’“‘““‘““‘"“““‘%‘ dwmhmmdm, ‘that the shoots after a lap it

will duce a8 much bark as the val tree,—an assn mption that will nop. it : pse of eight

z:::i.l.; gre&r:rror." : TR A ﬂ!ﬁ not, under any ﬂirmmu-q..(_

* p - e Lme
; : *

same age. I am not aware that My, Broughton has analysed any barks from bona fide coppiced %

be 10 trees left of an age on which so necessary a )
given his data for tho latter
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their eleventh year of growth, and of an age most favourable for the coppicing experiment.
Mr. Broughton also represents that the coppicing process has not had a sufficiently extensive
trial fairly to test its value. This is no doubt correct ; the few trees coppiced have been
selected in favourable situations, and consequently do not give any idea of the result which would
be obtained from a larger extent of land coppiced’ without selection, Were such an extent of
land coppiced, the yield of bark per tree would turn out to be from one-half to two-thirds less
than that obtained from the patches already coppiced. In fact,
without selection could not but add fresh testimony to the alread
by this system.” g .
12. I deem it here necessary to describe, in full detail, my views as to the inferiority of the
oeppicing aystem. I my opinion, a Cinchona tree only assumes a clothing of bark from which
alkaloids can be taken with profit at the end of its fifth year. In the three following years, the
secretion progressively increases, and, in the eighth year, the bark becomes fit for the market.
Thus, in the latter year of growth, a tree only affords bark which has been ripening for three years.
Now, if such a tree is stripped of bark, a renewed bark will be secreted in a period ranging from
twelve to twenty-four months, taking the renewed bark agremovable at either of the two periods.
In the former case, the qualities as regards alkaloids will be equal to natural bark from a nine-year
old tree ; and in the latter case to bark from a tree which hag been standing eight years and twenty-
two months, or to bark of a tree of ten years of age. 1 leave out of caloulation altogether the
“superiority of renewed to natural bark. Onthe other hand, coppice this tree at eight years, The
shoots in the following year will be worth nothing, and will not, as far as experience has carried
us, yield bark again in eight years. The general result, if my data are correct, is that, if g
coppiced, there is at once destroyed the elaboration, which is the result of four years’ growth, — that
elaboration, which begins only after a tree has been four years in the ground, and which increases
in intensity year after year subsequently, but which, cut short by coppicing

g, has to be laboriously
set up again in the course of a fresh four years. Thus, by coppicing, there is lost, in my view,
in every case a period of four years.

13. There is another impdrtant_ inferiority in the coppicing system, which should not be
overlooked. Experience, as far as it has reached, shows that the bark on coppiced trees is less
valuable than the bark on the original tree. The Bengal Government ig
Home coppiced barks from Darjeeling. They fetch 5d. to 15, 44, a Ib.
whereas our original and mossed barks have never fetched less than 2,
fetched in part 2s. 10d. per 1b.

14. Again, coppicing ean only be done on immature fr
thin. I cannot say precisely the latest age at which it is sa
thicker the tree, the greater the risk of coppicing. Coppices
diameter. No coppicing of thick trunks occurs on the Nilgiris.
seems to indicate that, even with Cinchona trees so young as eight years, it is safer to leave a
shoot springing from the stool than to coppice the main stem and the shoots,
~15. Finally, as regards the cost of taking the bark, the gy
cheaper to strip coppiced'trees. The reverse is the fact,
stem and are more difficult to peel off than thick barks. Co
than natural trees. On the other hand, renewed mossed
bark. The conclusion is that weight for weight it must
coppiced bark,

a large extent of land coppiced
y unsatisfactory results obtained

tree is

at this moment sending
in the London market ;
24d., and our last parcel

ees, and the bark on such trees is
fe to coppice Cinchona. But the
in England are of shoots small in

Experience, as far as it has gone,

Pposition appears to be it is
Thin barks adhere more closely to the
ppiced trees always have thinner barks
bark is very much thicker than natural
be Tess costly to take rendwed bark thar

16. 1 observe that you stated in your letter in G. 0., No. 540, dated 20th May 1873, that
a mossed tree of ten years old should give 10 Ibs. of bark against 7 Ibs. i & coppiced tree. The
estimate is extremely low. One thousand mossed trees, the bark of which was first taken in
February and March 1871, when the trees were eight years old, have given 3,744 1bs. of dry bark
up to date. 240 trees coppiced by Mr. Broughton, of which 200 trees were eight years old and
40 trees five and-a-half years old, only gave 255 1bs. of dry stem bark.

17. I will now turn to the mossing system. That system, as far as I am aware, has never
been fully described. The process is as follows :—A. labourer procecds to an eight-year old tree,

A A o

it is understood that at every stripping the ribbons taken are longer than at the preceding strip-
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and, reaching up as far as he can, makes a horizontal incision of the required width. From
either end of this incision he runs a vertical incision to the ground, and then carefully raising
with his knife the bark at the horizontal incision until he can seize it with his fingers he strips
off the bark to the ground and cuts it off. The strip of bark then presents the appearance of a
more or less long piece of ribbon. Supposing the tree to be 23 inches in circumference, the
labourer will take nine of the above ribbons, each 1§ inch wide. He will leave thus after the
tree has been stripped other nine ribbons still adhering to the tree, each somewbat broader than -
the stripped ribbon, and &t intervals apart occupied by the spaces to which the stripped ribbons
adhered. As soon as he has removed his strips, the labourdr will proceed to moss the trunk all
round, tying on the moss with some fibre. The decorticated intervals will thus be excluded from
light and air, and this point is one of the capital points in the system., The mere exclnaiqn qf_
light and air from a stem partially bared of bark acts in two ways : it enables a healing process
to be rapidly set up in the same way as a plaster does in the case of a wound in an animal R
organism ; and it has this further curious effect, it increases the secretion of quinine in the e
bark remewed under its protection. This increase of quinine is expressly admitted by -
Mr. Broughton in all his reports. At the end of six or twelye months, the bands of bark left
untouched at the ﬁrsg stripping are removed, and the intervals they occupied on the trunk are
mossed. At the end of twenty-two months on an average, the spaces the ribbons originally taken
occupied are found to be covered with renewed bark much thicker than the nataral bark of the same
age, and this renewed bark can be removed and a fresh process of renewal again be fostered by
moss. In another six or twelve months, the renewed bark of the natiral ribbons left at the first
stripping can be taken, and so on, harvests are obtainable from the trunk alternately from the
spaces left at the first stripping and the spaces Jleft by the second stripping.  Experience
hitherto does not show any limit to the taking of these alternate harvests from a tree. Of course,
ping, because the tree has each year increased in height and in bulk, and, therefore, the top of every
ribbon consists of natural bark and the lower part of renewed bark. o Tt
18. Thus, ‘ I have entered into the whole question n of mmmg and coppicing. It remains to X
make some remarks on the superiority of renewed mossed bark over natural bark in regard to the
alkaloid contents. Mr. Broughton ;dmiﬁtkqﬁmﬁrm“ arks, 1 :
Succirubra or red barks. I shall address If, therefore, to

the tree.

19.  Mr. Broughton scems to consider
the tree. I take an opposite view. Aia o
plantations, I noticed that the alkaloids ey
cent. perannum,” and observed that ** it cannot b
in this ratio. A period must occur at whi
the bark, and after this there will be, in all
it is the age of the bark that determines ¢

20. The trees cut in the forests on ¢l
an average of about half per cent. of quin 16 8
high as 11 per cent. Now why ehw,a.sm; m
barks Want of cultivation may have MM

attribute to the age of the bark, I;'Mf v |
fom smlytis meds by Ur. BroogERMIE I B e T
21, Mr. Broughton admits that on a Suscirubra tree up to eight years old, renowed red bark

is docidedly better than natural bark; that ia to say, he allows that bark on a tree up to this ags,
which has ouly formed in. the course of eighteen to twenty months, is better than bark which hay
he conclusion to be drawn from this fact appears to be

waxed throughout the life of the tree. be draw ) i ;
that bark so long as it r‘omuiig in a la ¢ @h’fwmdmmhm the. proper i it
for receiving and storing alkaloids. As the ‘bark grow ﬁ@m ‘woody fibre $e-plasie il o x
tissas, the alkaloids already in the bark appear to tara into resin sad gum or colouring matter T
i a ‘,. », so ’ -T .. PP 3 ~ - . ) ,

-
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and the bark secretes no fresh alkaloids. The result is, the bark for medicinal purposes deterio-
rates with age. At what stage in the progress of growth this deterioration commences I am not
able to state with accuracy ; but my general impression is that bark is best at from eighteen months
to two years old. I refer, of course, to renewed bark. Natural bark is, I consider, best at eight
years old. Ihave already observed that, commercially speaking, it begins to secrete available
alkaloids only in the fifth year of the growth of the tree.
- the bark would be best in eight years, though rather thin.
_22. ; Mr. Broughton appears to be of opinion that at the age of ten years the advantage of
mossing in €. succirubra is not marked. He Writes, at paragraph 23 of his report, speaking
of renewed red bark three years under moss : ** Compared with the natural bark of trees growing
near, v

In the case of natural bark, therefore,

: | Renewed
** 0. succirubra, ten years old. three years | Natural.
under Moss. } x
Total alkaloids... ! 6-12 612
| - e
Quinine... T S s S ‘ 837 1:50
Cinchonidine and Ciuchonine .. l 275 ’ 162
| Quinine siulpha.te obtained crystallized 2:97 0 g;.
| Cinchoindine ... ... ! 291 311
|

e = - - E
S == — —

** It, therefore, appears that three years’ mossing does not improve the renewed bark.” The
table, however, would seem to show precisely the opposite conclusion drawn by Mr. Broughton. It
shows, in this instance, that the renewed and natural bark both contained the same quantity of
alkaloids ; but that in crystallized sulphates the renewed bark was much the richer of the two. No
one knows better than Mr Broughton that the value of bark depends on the quinine it contains,
and not on the quantity of other alkaloids, which are comparatively worthless. In the table the
bark analysed gives the mossed barlas containing 2:27 against 0-85 of quinine. I may state
that, at present market rates, every one per cent. of crystallized quinine sulphate in the bark in-
ereases the value of the bark by 10d., and of every one per cent. of Cinchonidine by 4d. per Ib.
The bark referred to in the table at these rates woull be worth
104d. per Ib., and the natural bark only 1s. 10}d. per 1b.

23. And this is not the only superiority that mossed bark exhibits, Mr. Broughton tells
ug, at paragraph 33 of his report, that ** the renewed barks are exhausted of their alkaloids with
greater ease than the natural barks,”' and that * they form crystallized sulphates with greater
ease than the natural barks.” Thus, the assumption on this point is that it is cheaper to extract
from mossed bark. Given accordingly mossed bark richer in quinine and more easily treated
than natural bark, and you have in it the qualities favourable to the profit of the manufacturer.
The only qualities the manufacturer seeks to secure,

24. I have only further to point out that every one of the analyses in Mr. Broughton’s
report are of the same character. They all indicate a conclusion at variance with the conclusion
adopted by Mr. Broughton. They all show that renewed mossed bark from our oldest Suecirubra
trees is more rich in quinine that natural bark, and, therefore, more valuable for sale in the market.
They show, indeed, that the inerease in quinine is not only doubled by mossing, but trebled,
and, in some cases, quadrupled. :

25.  Another error into which Mr, Broughton has fallen in support of the conclusion above
noted is at paragraph 38, where he saye: *‘ The amount of total alkaloids, which red bark renewed
under moss contained,was, by Mr. Howard's analyees in 1865, about 6:37 per cent.” 1 beg to bring
to notice the fact that Mr. Howard made two analyses of reniewed bark in that year ; the result of

both ana'lyses and the age of the barks are quoted at foot, by which it will be observed that Mr.
Howard in the one analysis obtained 7°70 per cent., and in the other 9:72 per cent. of total alka-

—the renewed mossed bark 28,

3 m o adecimingy -ty -

»
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loids. T mention these results, because, when correctly given, they are equally as contradictory,
to Mr, Broughton's conclugions as his own results, e ‘
26. 1 think it well, in conclusion, to submit a series of specimens of barks showing that, in
all cases, the renewed mossel is much thicker than the natural bark. Mr. Broughton, from expres-
sions in his repcrt, conveys the idea that it is generally thinner, though this cannot be his meaning.

““ No.'2.—Renewed bark of 1 year and 5 mouths growth— o

Crysallaal Spiphal e L R e e e s T
Alkaloid soluble in ether ARl SAE O 000
Oinchonine T A R R A e - 180

—_—

“ No. 8.—Renewed bark of 1 year’s growth— 7:70

Crystallized sulphate .., aas o e Ens . 973

Alkaloid soluble in aleobol S e ¥ e £ L ek .
s e : 973
Particulars of 58 Trees coppiced on the 1st Denison Plantation at Neddivutium on the 30tk
May 1873,
Row No. 1. Wi i Row No. 3. e
1. No sucker ..
2, 3auckers ... .. 1I. .97 5% L S onaskees ton ' aye- 8B
3. No plant .. 2. 1 sucker ... e
4' LE] .. s coaned 3' No ’» sne son EERTT TS
5. Not cut ik L A : g~ ¥° " e i o
6. 2 suckers ... vow T ADA il R :
4o B0 e iamie s 1o oL B E ;l 6. Condamenia ... ... Sonies
8- 3 T ’ s 12 o 6 v 7~ 4 mhﬂ e e o 8 9
g TR o o4 10F 23 fu a8 humcker .., R TR
10‘ 3 3y “an cen 7 0 4 » 9.' Nﬂ ,,. R e NI ML v d s B e
L. Noglant .., < HE e e e i el RIS
12. 2 suckers _ ... St 8 5% 1,1» Condamenia ...
13' 1y tee e B ll. s : 129111 mchﬂ .. S II B
Seedling along side. 18, lsycker . ... ... B .8
14- NO Suckel‘ ase ves Seeaae 14' Y o .’l LRy : ew .A-q,--.
15, b g g X a2 Sea Seweto- Lt it ol LITED
16. Sprouting ... nad o P SR B S v T
17, No sucker ... i 3 1" : iy o
83l P Sawlvs 0 2 Uyl o R R e 24
19. No T . “es "'-"". } 3 ';Row .N? ‘. , b m‘ ned
Bow Ho.3.  wmdr EEEME N e B0
T S e L o ! i Y’ £ AR
2..8'suckers ... Bt g* . 4
3. Sprouting Kia = oeneae
4. NO Bllckel' wee wee 7 g .,
5. 4 suckers Sieeg = ‘D"—'»--;
8, 8-ty BRI o et
7. 1 sucker .. ; 4 b el
8. Condamenia ... et
9. 1 sucker S 10
1T ) T & 0
11. 5 suckers ' ... St S
12. 1 sucker 10 6
18. No » wen LA
14. 1 IE] ek s 8
15, 3 suckers ... vy 12 :
18,72 » eee 0 by T i
17. Cut bofo!'e ren o l.hcio‘- 0 .;"' o - e .'-.’:.‘7: , i ’ : s
Reuarks,—Where more than one sucker is. ‘measurement of the largest t taken.
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1'25 to 4'62, the sum amounts to 587 per cent., which thus corroborates the accu-
racy of my former statement as closely as could be expected under the somewhat
different conditions of its performance, and that the bark of the coppiced shoot is
at least six months younger than that with which it is compared.

10.  The evidence adduced above furnishes the whole of the information we

- Possess about coppicing. It has not been further tried. After repeated repre-

sentations to Government, I have been able to get but 200 red bark trees cut
down in 1871, and 58 in 1873 ; also 50 crown bark trees in 1873, though it is
the most obvious plan of cropping. The excessive “bleeding” undergone by
these shows that an unfavourable season has been selected for the felling, and

that it is hardly a complete experiment. Against this 30,000 trees have had
their bark taken and mossed, though no state

been submitted, or any mention of the exp
same, or of the increase of cost entailed by t
ing the moss at the taking of the bark. I have no personal interest in any mode
of cropping, and now that I have fulfilled my duty in representing the necessity
of certain proceedings, I do not propose to reiterate, and will confine myself to
such reporting on results which falls within my province,

11. My previous training and experience have led me to deal with facts,
and I have no skill for special pleading or speculative argument. I will point
out but a few of the mis-statements in the letter of the Superintendent of the
plantations in the cases where they attack my own conclusions. In paragraph
11, he objects to my statement that the greater part of the trees of the plantations
being mossed that there will be now no trees left for a trial of coppicing. He
points out very accurately that half of the oldest trees are still untouched. The
circumstance being, as I have constantly stated to him, that the finest trees on

ment of the expense of mossing has
ense of repairing and renewing the
he necessity of removing and renew-

12.  In paragraph 17, Mr. MelIvor states: ¢ The mere exclusion of light and
air from a stem partially bared of bark acts in two ways: it enables a healing
process to be rapidly set up in the same way as a plaster does in the case of a wound
in an animal organism ; and it has this further curious effoct, it increases the
secretion of quinine in the bark renewed under its protection,” Now, as a simple
matter evident on observation, loose moss cannot exclude air, though it does light,
nor is the increased amount of quinine produced in the renewed bark at all a con-
sequence of the action of moss. Bark that naturally renews without its applica-
tion, as I have repeatedly stated (Cinchona Return, 1870, page 242), has the qualities
of mossed renewed bark, from the simple reason that quinine is the alkaloid first
formed in young tissues. Moss has no influence on the quality of the bark,
except that it prevents a certain waste of alkaloid by its exclusion of light.

13. In paragraph 22, the matter quoted is entirely mis-stated by being
separated from its context. The object of the experiment stated therein was to
ascertain whether renewed bark under moss for three years would show any

improvement over that under moss for twenty months, and the analysis shows

that no Improvement is apparent, and as I, therefore, state,

No. 62,

of bark :— ,
- Crown bﬂl‘k’ *vs  aue i 1.; _’;'. iu. 5 -w,q. 51‘,839
Red ity She eew Aoy e ,-'th‘- ‘-"n » ,'cl_ 579;938
: Yollow: ;. - il nds %if s My ., v 38 850
Gl‘ey " e -:’ 2 “i":*— ; : 7

- not only do young plants show g f‘e"dﬂwyto
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14. If T am wrong in placing a smaller stress on the improvémeﬁt in SR

quality in the renewed mossed bark than it deserves, my injustice will b‘e‘ghortlyj'
apparent in the difference of price it fetches in the Home market, Until that
appears, I submit, the matter should stand as I express it.

15. The other statements and citations of Mr. McIvor are susceptible of
reply ; but, as I see nothing else that throws a suspicion of error or unfairness on
my report, I re-affirm the conclusions of the same. The prophetic portions with
reference to coppicing, of course, I am unable to corroborate or contradict,

From Surgeon-Major G, BIDIE, u.ia., Superintendént, Government

Central Museum, to the Secretary to Government, Revenue Department,
dated Madras, 15th November 1873, No. 194.

Wirn reference to your demi-official, dated 26th September, I have the
hotour to submit, for the information of the Right Honourable the Governor in
Council, the following remarks regarding the Government Cinchona plantations.
I have confined my observations exélusively to the subjects prescribed to me, and
have endeavoured to render the report as practical as possible. Before detailing
the results of my inspection, I take the liberty of placing on record that every-
thing which I saw on the estates gave me a very high impression of the ability,
care, and energy of the two officers, who have been chiefly instrumental in bring-
ing the Cinchona experiment on the Nilgiris to its present promising condition.

2. Number of each Species cultivated.—At the close of the past official year,
there were 1,170,029 * Cinchona trees under culture, and they occupied an area

of 1,222 acres. The following figures give the number of trees of each variety ;

) S e
Other Species ... N .': Wk

The above commercmltermug} _
of the several kinds of Cinchona on t :
varieties which they embrace is very

tics of the parent, but hybrids are being constantly produced. In fact, g
ties seen here lead to the suspicion that many of the f 6, which havs Bas v

raised to the rank of species,r‘m: nof ’mor'e ?hmm!’ﬂaﬁ s. With the ﬁeﬁ:‘@f‘
elucidating this point, I would beg to sng rest that good
cate, of each variety be sent to the H;ﬂf?gh? of the Madras Museum, with the
view of one set being ultimately conveyed omparison with typical
specimens in other collections, 3

nds of Oinchona. Red Barks—
: e by far the fastest growing, and show,in .
* These figures m MdTMmﬁl. mvm"a reparts. iz

y of the forms, which have been

driod specimens, in dupli- -
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~accordance with their natural ‘habit, the most decided tendency to develop into
large trees. They da not, however, thrive well in high or exposed situations or
in grass land, and there are, in No. 1 Denison, the Napier, and Hooker estates,
~considerable patches, which might, with advantage, be abandoned. In these
portions, owing cither to great exposure or bad soil, the plants have assumed a
bushy appearance, and give no prospect of ever getting much larger. These plots,
no doubt, give the estates a more compact appearance; but no private planter
would spend money on such unpromising trees. I would, therefore, Tecommend
that these inferior plots be abandoned, and the recorded acreage and number of
plants reduced accordingly. The oldest red bark trees were planted in 1862, and

some of these have attained a considerable size. I measured the one which is

considered the largest of that year’s planting, and recorded the following results :—
Girth, 1 foot above the ground

svs. ovs "weo 26 inches.
5 6 feet above RN B,
Height (about) ST TR 2 Y

These dimensions are, however,
ten trees taken at random in the 186
ments :—

considerably above the general average, Of
2 lot, the following were the mean measure-

Girth, 1 foot above ground ... 193 inches. "
s 6 feet above ,, i TSR I 4
Height (about) sty evn ous 25 foot,

The whole of these trees had been mossed, and there were no unmossed red bark
trees of the same year’s planting in the vicinity to compare with them. The next
oldest of the red bark trees were planted in 1863, and have not been
They cover the western slopes of the ravine in which the 1862 trees are growing.
They can thus be readily contrasted with the somewhat older trees, which have
undergone several mossings ; and certainly appearances are decidedly in favour
of the younger unmossed treos, the foliage being darker and more luxuriant, and
the growing points longer and more vigorous. In another part of the Neddi-
vuttum plantation, I took the dimensions of some red barks which had been

planted in 1865. Ten mossed and ten unmossed trees were measured, and the
following are the means of these measurements :—

mossed.

Mossed.
Girth, at 1 foot above ground ... ... ... 154 inches.
»s at 6feet , e e a2 30938 -,
Height (about) ees oue 192 feet.
Unmossed.
Girth, 1 foot above ground ... ... ... 153 inches,
s» 0 feet above |, v e e 10445
L SRR S e L 1

So fur as mere dimensions of stem go, there is but little difference between
the mossed and unmossed trees ; but, taking a bird’s-eye view of the trees, the most
casual observer cannot fail to notice the superior luxuriance of the unmossed.

_ 4. In all the older parts of the plantations, the red hark plants are much too
- crowded. * This is no doubt an advantage as regards mossing, as the dense expanse
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grow best in skolu land where there is generally more or loss shelter and good soil.
In very exposed situations, whero they encounter the full force of the south-west

‘monsoon, they get stunted and covered with a dense crop of lichens, while the
- outer layors of the bark perish, erack, and ultimately fall off.

7. The oldest crown barks on the Government estates have been ten years

~ planted out, and the largest of these is not more than twenty-four feet high, while
- the majority are much less and small in girth. The private planter, who has put

ten years at least, before getting any regular return from crown barks ; but this
will ultimately be compensated for by the superior value of the bark. As arule,
‘the crown barks yield a smaller amount of total alkaloids than the red barks; but
then the proportion of erystallizable quinine in the crown barks is generally con-
siderable, whereas in the red barks it is comparatively small. Theso peculiarities
give to the former a high commercial value, whereas it seems highly probable
- that the red barks, when their deficiency in quinine is known, will become nearly
- unsaleable in the English market. This, as already remarked, is, howeéver, a
~ matter of little importance so far aﬁ:ﬁheinterests of Government are concerned, as,
3 for general medicinal purposes, the one series of alkaloids are about as efficacious
~ as the other. If the amorphous preparation now made on the plantations could only
i ’ihiold for eight or-ten Annas an ounce, so as to place it within the reach of the
wery poor of the population, the consumption would be very large, and the boon to
~ fever-stricken districts simply inestimable,

8. The crown barks do not cover the ground so rapidly as the red species,
and they have not, therefore, as a rule, begun to interfero with each other in their
lateral development. In some situations, however, they are beginning to get
crowded, and, if not thinned out, are likely to get weedy. In many places, the
trees have a dwarfed appearance, the stems being short, very thick at the base, and
tapering rapidly. Such stems are not likely to increase much in size. There are,
also, considerable patches, more especially on the exposed ridges and slopes of the
Dodabetta plantations, where the plants have a bushy appearance, and give no
prospect of ever becoming trees, I think, therefore, the Superintendent might, with
propriety, consider whether it is worthwhile koeping up such unpromising plots.
The mossed crown barks, owing to the removal of their lower branches and the
faded hue of their foliage, present, on taking a bird’s-eye view of an estate, a very
inferior appearance compared with trees that have not been barked. 1 also
observed in both the red and crown barks, which had been mossed, a tendency to
preduce an unusual amount of flower and seed,—a peculiarity very common in
plants which may have had their vitality reduced in any way.

9. Yellow Barks.—The yellow barks (Cinchona ealisaya and varieties) have
‘ot been planted in such numbers as the kinds abovementioned, there being only
33,850 yellow barks on the Government estates. Of these, except a few planted
in 1863 and, 1864 the majority are comparatively young, having been put out
between 1867 and 1872, The yellow barks have a stronger family likeness to the
- crown than to the red barks ; but they are more compact and bushy in appearance
than the crown. A patch of the plants on the lower part of ths Kilgraston estate
~ looks very well, but, from some obscure cause, yellow barks are apt to die off after

Bt OB |

down this species, will, therefore, have to wait a long time, certainly from eight to-

£ The bark ebuld‘, of oome, be
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bark will fail to renew. It is plain, therefore, that the removal of the bark by this
method is a process which requires some skill and considerable care, and to
conduct it successfully well-trained men are necessary, as has been pointed out
by Mr. Mclvor. But to return to the barking. As soon as the strips of bark have
been removed by the two barkers, the two mossers be
~up a small bundle of the soft tree-moss, which has been previously collected, wraps
it round the stem,commencing about six inches above the upper extremity of
the newly denuded surfaces. The second mosser then takes a ball of bast and
‘passing this round and round the moss secures it to (le tree.
portion is thus tied on, another bundle is applied, and

- wards, till the whole of the barked portion of the tre
in a soft moist covering.

gin work. One man taking

Assoon as the first
so on, from above down-
e is completely enveloped

14. While the mossing process was being exhibited to me, I timed the men,
and found that ten could only, although doing their very utmost, get through ten
small trees in one hour. Of course, if the trees were large, and the men had to
work from ladders, the results, as to outturn of work, would be greatly less. The
cost of barking and mossing is, therefore, considerable, At the rate at which the
above experiment was executed, the stripping and mossing would, in the fipst
instan-e, cost about 1} Annas per tree, and, if we allow 4 Anna more for repairs, the
total cost per tree would be about 2 Annas. On the other hand, the green bark
of the ten trees, which I saw stripped, weighed exactly 231 lbs., say that this on
exsiccation yields 10 lbs. of dry bark (which it will hardly do), then on each
pound of dry bark there is a charge of 2 Annas for stripping and mossing alone,
The above calculation has reference only to Neddivuttum w
paratively abundant, but at Dodabetta, where it Las to 1,
distances, the cost must be at least twice as much,

15. ‘The harvesting of the bark in the manner deSCl‘i]’)Od’above, viz., by partial
removal, is not altogether a new one, as will be &

‘ Iy €8 8 : p . .
from Howard’s “ Illustrations of the Nueva Quinologia of Pavon,” page 3 of

Article Cinchona Uritusinga :—¢ [t may not be out of place to mention also here a
curious practice by which the inhabitants of Loja flatter themselyes that they
secure economical bark-cutting. They cut off (Don Riofrio told me
the bark of the trunk of a small tree, leaving only one hroad strip, 0 as not to
destroy the tree which gradially re-places its loss; and the second time of cutting
the bark is called Casearillas resecadas, and esteemed as of superior quality, This
practice appears to be as old as the time of Ruiz, as I find it mentioned in g manu-
script of his in the British Museum.”’ This, so far as the simple removal of the
bark and leaving a strip is concerned, is almost identical with Mr,
the chief advantage of which is that by the immediate application
covering of moss to the decorticated stem the young grow
are protected from light and atmospheric influcnces, like

development and the elaboration of the alkaloids.

here the moss is com-
e brought from long

een from the following extract

) the whole of

MecIvor’s process,

of a soft moist
ing cells of the cambium
ly to interfere with their

16. That such a covering is not absolutely necessary for the renewal of the
bark is, however, shown by the quotation given above, and by the following experi-
ment, which has been carried out on the Dcdabetta estate on crown-bark trecs. In

- say that the removal of a large portion of the bark of a young and growing tree -
“cannot fail to affect its growth in various ways. In the economy of the plant, the

" The specimen marked A (sent und
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June 1873, some of these were stripped and no moss applied, and ¥ examined fifteen
of this lot on the 9th October, and found as follows :— : >
On 5 trees bark renewing perfectly.
o 8 E T e g
w0 SHEEE e farly,
S g s +»  implrfectly.

Considering the recent date at which the trees had been barked, the above
results would compare very favourably with a similar number of mossed trees.
The renewal of the bark in this experiment took place in exactly the same way as
would have been the case in & mossed tree, and the only conditions necessary to
secure success are that the cambium layer shall not be injured, and that the opera-
tion of stripping be carried out in damp weather, so that the delicate ‘cambium
cells may not be injured by exposure. But little attention has been paid to bark
renewed without the protection of moss. From the few analyses of such made by
Mr. Broughton, it appears tHat while there is no appreciable increase of total
*Paragraph 34 of letter in G. 0., No. 2,453, of alkaloids, there is a very decided

22nd September 1868. increase in the amount of qui'nine."

17.  Physiological Effects of SMppmg and Mossing.—Tt is hardly necessary to

inner bark is the great channel through which che sap, after being elaborated in the
leaves, passes downwards to supply ma.tegals for the formation of new wood, bark,
and the numerous products found in vegetable tissues. When a portion of bark,
therefore, is removed from a stem, the d e e t of nu terfered
with, and, if a complete ring of w n th
development of wood below th Pin
of the bark in the mossing process

cireulation. But, although the formation
tissue is apt to be deposited in dim .
been stripped off, and thus we got a
stem, the deformities of which are,
barkings. And, further, if, by any c
will, at the part of the stem thus in

ment, and not only so but the w

stem, which was barked in 1871, and illust:
the annual zones of wood to which T have alluded,
barking when the cambium layer bas been d

wood in the depressions on the margin

processes of young wood adva
be said that such a stem is not
there is every prospect in a
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tion as this specimen are, however, quite exceptional, and this section has been

brought forward merely in illustration of the preceding remarks.
18. At the same time, there can be no doubt that, under the barking and

e mossing process, there will always be a certain percentage of more or less complete
' ~ failures,—cases in which entire strips, or portions of strips, of bark will fail to renew
immediately, and thus leave wounds which will be covere

there were 33 failures, more or less complete, or
the bark had not completely grown again after

rigidly supervised by a European Superintendent,

19. I have already alluded to the fact that trees under
look much less vigorous and healthy than others which have
There are several reagsons for this, the chief of which are th
lower branches, and the check or shock communicated by the removal of the bark,
The removal of the branches takes place either naturally, owing to the trees being
too crowded, or is done purposely to facilitate the mossing process. In either case,
the result is that the tree is deprived of a_large amount of its foliage, and thus
becomes less capable of rapid stem-development, and less likely to strengthen its
position by the lateral and downward extension of rootg, Altogether there can be
no doubt that a mossed tree, owing to the various unnatura] conditions that it hag

the mossing process
never been touched.
e removal of all the

healthy stem ; and it certainly runs a much greater risk of
a tree which has not been subjected to mossing.

20.  When the process was first introduced on the estates, it was believed
that a period of eighteen months would be sufficient for the renewal of the bark ; but
experience has shown that two years are barely sufficient. My own opinion is that
the oftener the process is repeated on a tree, the slower will itg bark renew. Of
course, the protraction of the period of renewal affects, from an economical point of
view, the value of the process, and I would recommend that accurate returns be
obtained, showing the period that has been required for the complete renewal of
the bark on all trees that were stripped for the first time, say from eighteen to
thirty months ago, and trees that were barked for the second time during the same
period. The return should include both crown and red barks, Tt will also be
desirable to ascertain accurately the average yield of bark (a) in trees stripped for
the first time, (b) of renewed bark in trees stripped for the second and third time.

21. During recent years of our experience of the mossing process, it has
~ been anticipated by some that, although there is a stage in the Cinchona at
- which the amount of alkaloid in the natural bark is stationary or perhaps diminish-

ST ——

ing, the renewed bark will contimue thro
remarkable richness exhibited in the ba
1In arriving at any conclusion on this in

I 1 ‘H 2 - 3 ':-' o “ . 1 AP ‘ %he
letter in ?&3&%‘,@ u&,d

Government Q
S nataawo?thygmn
bark of the older Cinchona. suceirubra ¢
‘when this species reaches the age at w

to continue the analyses of the bark
to time. i
22, And here another question arises, as
to the conclusion that mossing does not increas
ing influence on the process by which they
that the increase is possibly obtained at t
words, it seems probable that the t
bark remaining ﬁ d treo v
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much light on the subject. The oldest coppiced trees are some red barks which
were cut down in 1866. I was not able to find the whole of these, but those which
- Isaw had not done well. This is hardly to be wondered at, as, in the first place,
- some of the trees were immediately over the scarp of a road,—a bad situation for
o Wmea trees,—and, in the next place, too many shoots had been left to grow up
~ from the stumps. The next coppicing experiment was made in 1871, 240
¢ vy e ,‘ a trees ; m guﬁ dOWD in that year. Of these, 40 are
~ on the Kilgraston estate, and form a single row, flanked on each side by tall
neighbours ; while the 200 are on the Denison estate, and constitute a plot which
has been completely cleared. As regards the 40 trees on the Kilgraston estate, they
~ can hardly be said to have had fair play, as their neighbours have so completely
shaded them as to deprive them, to a considerable extent, of the necessary light
~and air. Too many shoots have also been allowed to spring up from the stools, and
these shoots, owing to the c‘iense‘ shade, were observed, in many instances, to be too
feeble to stand erect. No opinion as to coppicing can be deduced from this part
~ of the experiment. The 200 coppiced trees on the Denison estate have done better,
~all the stools, with a very fev‘g ‘exceptions, having survived, and the shoots have
. grown fairly, and are looking healthy. :
~ 25. Another coppicing experiment was carried out in June 1873, 58
red bark trees having been cut down, while a similar number of contiguous trees,
of the same species and age, were barked and mossed with the view of the
results of the two systems being rigidly contrasted. I must say at once that
this trial is on much too paltry a scale, and that the coppiced frees were cut at an
unfortunate period of the year, as, being then full of sap, they, of course, bled pro-
fusely, and thus ran a great risk of dying, or having their vitality more or less per-
‘manently impaired. Owing to the short time that had elapsed since this experi-
ment was instituted, it was quite useless for any practical . deductions; but I may
remark that all the stools had either thrown up shoots or gave promise of doing so,
The same remarks apply to a small coppicing experiment on crown barks on the
Dodabetta estate, these trees having also been cut, in J une 1873,

26. It will -thus be seen that the coppicing experiments have not been of a
character to allow of any definite opinion being given as to this system of harvest-
ing the bark. To permit of this, they will require to be on a much more extensive
scale, and conducted in a somewhat different manner. Considering the long and
trying dry season which the plants have to endure from December to March on
the Government estates, and that the Cinchonas are surface feeders, it will not he
judicious to clear away the whole of the teees in any plot in a single season. Such
a measure would subject the stools to such an amount of sun and drought that, in

all probability, a large percentage of them would perish, while those left would
most likely throw out comparatively feeble shoots.

27. T would, therefore, recommend that only every second row of trees be

cut down in the first instance, and that the standing row be lefs untouched until

. the young shoots have attained some size. Experience will determine how long

~ the standing trees should be left intact to nurse the young shoots. In the operation

- of coppicing, great care is required not to injuro, in the slightest degree, the bark

- Which remains on the stool, and the stem should be cut across not more than one

e e
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much indebted to the Assistant Superintendent at Neddivuttum for attention and
assistance in various ways.

No. 63. From J. BROUGHTON, Esq., B.S.L,, F.C.S., Government Quino-
logist, to D. F. CARMICHAEL, Esq., Secretary to Government,

Revenue Department, Fort St. George, dated Ootacamund, 4th March
1374.

IN a G. 0., No. 3,068, of 9th December 1868, and G. 0., No. 426, of 19th
February 1869, a number of trees, amounting to 7,000, were directed to be treated
by the mossing process of Mr. MecIvor a8 a full experiment to determine the
merits of this plan of cropping. This was done at my suggestion, and the number
of trees to be thus treated was proposed by the Superintendent of the plantations
and myself. The directions were accordingly carried out.

2. In paragraph 10 of my letter of 21st August (attached to G. 0., No. 249,
of 7th February 1871), I propose that a considerable number of trees should be cut
down in order to test the results of coppicing, side by side, with the plan of
mossing. This proposal was reiterated by the Commissioner of the Nilgiris in a
letter, dated 15th March 1871 (attached to G. 0., No. 701, of 19th April 1871),
and, in reply, Government order that this should be done. Buat only about 200
trees were felled in fulfilment of this Government order, and the experiment of
coppicing was carried out in an incomplete manner.

3. In G. O., No. 1,213, of 13th July 1871, Government order that the bark
supplied to my manufactory should be obtained under the mossing process. This
was done at the suggestion of the Commissioner of the N
this are unknown to me, as Government did not do me
me in the matter. The Superintendent of the plantations, in the same paper, at
that time coincides with me in recommending partial coppicing. The experiment
to determine the merits of mossing was then under trial.

ilgiris. The reasons for
the honour of consulting

4. 1had the honour to forward in a letber, dated 25th November 1872
(attached to G. O., No. 1,646, of 6th December 1872), a recommendation that the
plan of coppicing should be more fully tried, and proposed that 10,000 trees should
be felled. I pointed out the practical inconvenience that resulted in manufacture
by the bark being only supplied during the season favourable for mossing. This
letter was referred to Mr. Cockerell, the Commissioner of the Nilgiris, and the
Superintendent of the plantations for report. Though the matter appeared to me
of some importance, I have never had the honour to receive any further reply to
my letter. g :

5. On the 11th February 1873, I had the honour to report on the results
obtained with the experimental mossing of the 7,000 trees (letter attached to
G. 0., No. 549, of 29th May 1873). I expressed myself with caution concerning this,
my opinion being favourable with the trees of C. officinalis, but not so with C.
succirubra. There is no sentence in my report to justify the phrase employed by
the Commissioner of the Nilgiris in paragraph 3 of his letter, in which he speaks
of my “condemnation” of mossing red barks. As my letter mentioned in para-

.‘ 3 : 5 ;. Sy ‘mt)'f‘, e
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graph 4 had been referred to him, I was much surprised to find also in paragraph
14 of his letter the following passage :—

“In conclusion, I venture to remark on the complaint of Mr. Broughton that
the coppicing sanctioned in G. O., No. 1,646, dated 6th December 1872., was
not carried out, that Mr. Broughton was the proper person to call attention to
the neglect of the orders.” _ '

I respectfully submit that this remark tends further to the confusion of fact.
The statements in paragraphs 10 and 11 are also to me very surprising, as I have
never met with a tree of the peculiarities of yield mentioned. Though his state-
ments are obviously mainly speculative, they appear, by paragraph 2 of G. O., No.
549, of 29th May 1873, to have determined the opinion of Government.

6. In paragraph 4 of same Government order, Government, however, direct
that no more trees should be mossed. But, again in paragraph 1 of G. O., No. 952,
of 5th September 1873, Government direct that three-fourths of the trees avail-
able should be mossed. : :

7. The Commissioner of the Nilgiris and the Superintendent of the planta-
tions have at various times contradicted my statements, and at others explained
my meanings. The Government have, with much fairness, referred to the facts of
the plantations themselves to corroborate or contradict my assertions. But,
though I cannot doubt of the result of this reference, I have not yet received the
‘honour of an acknowledgment of the truthfulness of my statements. :

8. The foregoing statements are made in order to detail, with some accuracy,
the history of the subject. I had no pygjudice of my own on the question, and in
my report confined myself to stating facts. These latter, if true, will ultimately
meet and overcome opinions incompatible with them. It has been with this con-
viction that I have, on few occasions, reiterated a recommendation or statement I
have once made, even in the ordinary case of an opposite opinion to mine deter-
mining the decisions of Government. :

9. I have now the honour to report on some further facts connected with the
profit of the method of cropping by allowing the renewal of bark under moss.
These have been ascertained at the suggestion of Dr. Bidie, Curator of the Madras
Museum. This gentleman had an impression that the alkaloid in the renewing
bark might possibly be derived from the old untouched bark of the same tree.

This had also occurred to me, but certain analyses I had made, and had the honour
of communicating to Government in paragraph 45 of a report appearing in Pro-
ceedings of Government, Revenue Depqrtméinﬁt‘ﬁo.ﬁ_‘zﬁ's, of 22nd February 1870,
appeared to render the supposition unlikely. Thege analyses were made of natur-
ally renewed bark without any protective, and it was found that at the early stages

© of the renewal the alkaloid in the renewing bark differed greatly from that of the

old untouched bark. But, as this did not Qoiatradﬁct the transference of some part
of the alkaloids, I decided to investigate the point. - : :
10. In order to do this, it was necessary to compare the untouched hark of

troes with the remaining untouched bark of trees, part ‘qf whose bark hgﬁi been
gome months taken, and was in process Gf renewal. *';But‘, o mu?h of this latter
was covered with moss, which itself might cause alteration of yield, it was necessary
“that I should examine the untouched hrkabﬂwthe moss, though, in this case, tho




nment, Revenue Departmept,§

hypothetical transforence, if existing, w
~ The trees were chosen with much c; » the same variety being closely selected, and
~ trees of th height we ‘The specimens were taken off at accurately

 measured In order to remove the possible error
le plants, several trees were taken for the

H"u';nica.te the results :—
‘had been partially barked seven months, in

¥ » - |

i

Upper Bark of

- Bark of simil
R A o o Tt Tras
Total alkaloids .., T 3-25
* Quinine. ... Y 2%
_ - Cinchonidine and 1 B . .., 010 103
?nd.—Similar experiment, rlormed with 14 trees of Crispa var. of officinalis.
: SRRy e it
o st Total alkaloids.,. i R et i S 267
s B Quluibe.; . e R e 08 2:31
% ; : : Cinchonidine &nd Cinﬁheniue-n s sox, L) 91 0'36
% 8rd.—Trees of C. succirubra, eight years old

» bark of which had been taken a
year, compared with bark of equal height on untouched trees,

Untouched Bark  Bark from equal
. taken from Height of
3 . barked Trees, Antouched Trees.
Total alkaloldg_" orw vy e s el 29 6 3‘
Quinine and Quinicine ... o 146 314

Cinchonidine and Cinchonine . 383 3:20

4th.—Tree of C. succirubra, of same age as those of second age, employed for

mossing experiment, bark of which had been taken about seven months, compared
with bark taken from equal height on untouched trees,

Untouched Rark Bark from equal

taken from Height of un.

barked Trees, touched Trees,
Total alkaloids. ., 370 480
& ’ - Quinine and Quinicine B e 1:70
ol Cinchonidine and Cinchonine 188 310

Sth.—Trees of oldest Cinchona, bark of whi

ch had been taken about December
1871, being portion of the experimental number

Untouched Bark Bark from

taken from Height of un-

4 barked Trees, touched Trees.
Total alkaloids... L 368 556
Quinine and Quinicine 0-81 126
Cinchonidine and Cinchonine 287 430

", 12.  The above results were obtained without a single contradictory excep-
tion, and appeared quite conclusive. A corroborative experiment was, .h°'_°'°"°r ’,
~made in order to confirm what I consider to be a most important and significant
result. For this purpose the upper bark of trees of (. succirubra, which had had

' s » ~ ‘.l_ s la-Ls
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14. I stated on the
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Proceedings of the Madras Government, Reverue Department, -
11 dpri

vears to him plain that, owing to circum-

minutely their statements, bﬁ@a-
i e “ Coppicing system has not as yet had

stances unnecessary to recap Al
the trial which the Government in nd
- 3. As the subject is one of ﬁf
advantage of the presence of Dr. ]
competent judge upon the matter a
the interesting report which he has submif
4. The Governor in Coune; eoucurs with Dr. Bidie that there are not
yet sufficient materials to admit of satisfactory comparison between the two
systems.  Both mustbe pro n@&iﬁ‘ﬂ&u doubts are removed. The number of
trees already mossed will afford ample means for completing the experiment as
regards the * Mossing ay%teme J_ﬁfﬂ also desirable to carry out further the
experiments mentioned in mragj@ph;i‘*ﬁfﬂf Dr. Bidie’s report relating to the renewal
of bark.without moss.  Some hmdne@“tmes might thus be treated. It will be

test importance, the Government took
Ootacamund to obtain the views of a

» and they are much indebted to him for
mitted,

amanneras possible, The number of trees to be thus dealt with need not, in the'
first instance, exceed the 6,000 referred to in G. 0., 5th September 1873, No. 952,

8), to thin out the red barks (paragraph 4) and crown ba
Jinvestigate the causes of the premature decay of €. cqly
to abandon the grey-bark cultivation (paragraph 10),
attention at the Superintendent’s hands,

6. Itisof great importance also iy the conduet of the ““Mossing ” experi-
ment that accurate returns of the nature indicated ip paragraph 20 should be
recorded, and the Superintendent’s particular attention shoylq be drawn to this, as
well as to the necessity for showing the ezpense of the process.

7. The Commissioner will communicate to My, Broughton copy of G, 0,

80th Janvary 1873, No, 126, Revenue Department, as he appears to have omitted
to'do so before,

Saya (paragraph 9), and
will also meet with careful

(True Extract.)

(Signed) C. G. MASTER,
deting Secretary to Government.
To the Commissioner of the N ilgiris,
ss G. Bidie, Fsq., M.B.
y» the Government Quinologist,
»s the Board of Revenue,

- Exd. F. R. Bantleman.







s

URSFAR

(7

LS A

e

R

—rpe

#n




" A
4
“ 4
F Y |
4
.
: 1{
‘ |
4
3
/;t' '
! ‘
o "
4
{
-
|
1 .
N
’ ”~ ¢
*
by
|
K
|
; s A
4
o
t
~

Y
e

F 2 ey

by ¥

y
¢
4
A >
”
y
-
N
b
,
4
-
¢ - .
v » r
-
g
F 4
&
g
A

2
o
¢
"
&
R 4, v

rd

4
( '
s
’ F
‘
‘
,’
/ +
'
5 -
¢
’
M
A
A 4
4
zn

s ‘, ri
P
Py
S
t /
3 X




b

“

4

—

~

2
*
E

+

Ay "—“@iw W

=ra

i

e

~eciag S AU

T

,

-







-

L 3
w - .
-
N\
| -
£
= |
bl
¥
9
[ \
r.... .H.
I
{
m.
i
i
{
\
1
|
l
f
i
e N\
£ | N
1 R
|2 \
e
I
i
AP 4
‘,
_
2
0
\
|
)
- e
1
B
!
1]
.
:
_
-
A
©
IT-.NHV,. Ty -
. - .
~

-

/ «
- 4{’0{‘

2
/,/')1
-

(/3(7' g

/

>
=

L

'
7%

AN
,.




“

.

¥ )

o { 5 » *\- > \.\ £

o

i f ’ \.w\_v, A1 * o

@ ;
;\..‘,_
. : 2 . 2
7 U -
cw 4 A+ & . \m\ o A \
” -
2 y Y7 A B 7
¢
- r .y .

P
~ \\W\n)l 2 ¥
gL
s |
A
ey ;
Pall
0
! .A.,A,
,.v.r‘

ey g




T

LT




e e

e

3

T A

Wgﬁ“

’): i W
‘. .I'.I.:_, &

z
Lot z.+//zfu Jli

y / | »
1/ // Ocg) ,/{ﬁf ‘,fw,-um' /[0 OM%/M&-W- /"‘tgf{ .
l-lu-/o)nftm'l 144/\ @¢1‘7«l)1y,’b‘1‘1./7 910(}(’. 6{1..1% d/%ﬂﬂb‘u’w ‘
doded 28 Moy 1358 A '
£¢ 5 q/‘ /55‘/7‘3/ ,%ffj,g? ; :
/ /,4/__/z.‘iv-"thzuu),/o Fronod =, / 7
» s 4
s oy o ot g tid Wi
A o }’l/u/w,é; 7»:«/ ol oA /5/1# .t it
Y, 4/;4444 / B ot ok /u't.:d,{‘—/‘ Mo Moo e
ST My B e it 5 s



v ML,'M;,;“/ Sho flrsh Mo Eofifroiid) pmens)
M,(% gz d) 5 firoteas oo esvn filife
s M .?r'"J/MM,e/ ale Mo Aalleih. //4,,&,,
Rl Lk ke /«Mww(" Ao L o fub . Diioy
i /""'%’mf KT8, of,me/ﬁ et e b,/m//a/ g ol
i /,, ot ta sly ban b wotse fuhos frons S frrco

. ”/ vl avirage) / 8af¢/ozu Lark fur freo
| /W/ (///a/% /894 oumuuw/aweﬂ; ,/

g WW,,N/ burk poill b fuhirs fionas Misar froeo
j/wﬁwl of Fro guantily of 4 oo Bhrves b,

,wvzé /Zl /tf/m,f// .
‘ ~} .*.5 . %u) //[ @ pan ) lafu,.m/b /:?{{”M“

ﬁ';z///'/lem/ ozuz() le/ﬁ/m} ,1// Aren/ [/Lu/ el
// /}‘w/uf///fu/ Avel o ﬁ“/ f‘//l/ruzrr //uf /

/MMH" xr #//){(J (]‘7/’}’ A’/(/ sl //71(/ ?O”U(fﬂ”(idl;)/1"
/¢”‘,de ﬁ;w/’/lt g ;/a//urul/ (15111/(0{'14,00“ //4 /(
/M(fua//lé(’ aveed /’//’ e o ”// 0""[1011/ bt

%
¥

Q)&?Di 1111*////1?5 NHI//\ /f’ L ’/!/7 /In /1 4////”

4// Y ot e f,/ S ﬂamw(/ﬂ“/ o s bang e
s/ i i A fitond b piksaidotrd
// /(,, »MM’ fo Sh1 u/z.,.,,.(v,/‘,/,m, %
s r/a// Beleiv tviinis ol b Lkt
g,,u poppescilly vo. S oo foolloididients
& dapianit of allnic ol mpidid) frluside

ieds b Mo pidspa s Mo sbhor Jranid)
,th,u M i wbradeds pnd /u/ freea >

,//wa[Z? ,/L/ulub/rr S eir WW f:"’é_,;‘ .
’ : 4 i WMMW /1/ g
Lo gl iill, S b g e i
yrars f1 Conplide . o/ fear Ak MM

il ot Mwﬁﬁ el all WAMM

Y 88 faine gowy Hlder o fasia MW
hoiss sy offoridedds har oy assang 138

practs Leak ow M//M WMW//LW/M 3
oL . //y./ 77%4,,,,, ovnd J{auu%’ 1597 S st
e oadpd Aants //1 tant /000 fredd Lunte /uu
| o /—@ agers s Moy Luik Shad phoifpad
N ne— a5 /W/éwﬂ/ém
’/J?S‘A&M/ﬂuu Sk S friy L

L e e A —— S —— . g




Ling Juffk%//ﬂ)h
7'\\".'33" Tl 4

2?_ ‘/w /4/1 ) ///M'u 1)
Ho
/' 7 %’/// ’/"‘4—0 /44/ D

Jﬁyﬂuﬂd’
ot //%»GMM ek ovnnne) Ao
% M/M oému z{ml— !
,,,%Mmm«u/{ o frateds eaz"f% Z/ s '
ak Ao frtiind fraer ane W iy / Grslue
: M‘/ Mmguu) t/%w yfw/wf/%? Al -
2 M J/’Mtlfbd,tl/‘/ﬂ//”/kl/ /M//@///ia, T LI,
e o2y 7 A Lﬁ“ i ol mﬂff 714«“0 2450
'q,u/»w ?éu,ﬁ 2 aslf aun /7 N A /4 fod, //,,,_,:./ e,
[ p//h/dm»oo Lo RS /Mu( B r
M//u/u() fo M pciving. [ 72 / Ao
ﬁﬂ/(///’f 2 p-v-0 /uw //uu P, /uu WN/,,//
| fie bk o oot [ 1,/1,% bk Mhio s pist. s s
",/, mﬂ// o(l/,u Ny Mov f;»w%/m% /Mou,/d A A
o Ll /(“% Aot fhe freco wrﬁf’//lu%;mzl
WMIM pRornti) Who ) apat) ey A3
| J, . /m/p; : \/1/ Hoae todts Lo
B e Lt
1”*”"“””"7 A /a/vmuued/ Hhents cegriinedd
gl 4 Mk s by prcis . 7
A I, ,M,/ it Mo (I”,,,('H'Un
Lotz kb wx tie @ a oA

- ‘.wm__ﬁ-_.‘-ﬁ‘.m.a.— ~—e
e 1,

3
¢S

by~

f14/% I)

—

ﬁfula%o( @‘z.owu/ ,dw»ﬁv |

it ol i i
stliisicii drikontts icit

‘0/11@:/1/ MUW /nuﬁ»vu 'f‘/l 2 ;
Sbsat I sy Lo g iiosids) %w

/ou/fz! /LMW au//ﬁu /uwuwwa




“ .. Mu/mm/ﬂ a//duﬂwuw/ Jroecao
e o N ales foda o prakicr Mo ey
W/MV% thonlhs odf o //w,m/ idipiicrn 4
VW st afplid fo punill el fin of o flus
{2 jmuhw pwr ploilfied Liel 4. ]

3 Rl bl il

b WM/I/V;[ Criiaiety (m///,m,“,/

o /“M Wmé/«/ﬂ /W/L/MIA i~
st flans Rsssrotridiio Ly tutyoniinir,.
Lwé,j,/ Mﬂu%ﬂ/ W o w%/u//o

/ﬂ k//% fo(/)-a/ f//;yuw /ﬂ‘?‘,, e gicic
w/zr Heorini ke Coffieivg ay . /'”w Z

| / @ (/dw //LI/IAA/ MI/ ?}1/04111/{ i /
LM phosts sy ing fswsdls boct” g,
:;A 00’0' 0/&0%’4/&&7# a/zﬁw( /lfu./ !/zf Ao/ /m ¥4 / .

,")

e andast of Moo gty Said Lois ),/ A
R WM ot ,La//uzmmm/gf /(/c/ tians /ﬂ /,,

i _»: f‘ ) W%AIA a,{/A,oMfé /uu//f ({ /1/11/,@,4'/114/
! B /ﬂlﬂl/"/%‘ﬁéu //Aﬁ/wl l{ !ﬂmi/um»m // // - Moo

eeulol 440/[(/ wa/ “J{V //za,/“,,[
7,%4#1/»* oéw/uw/z,am/ 0‘//%4/ z//d /ﬁw gl

| “‘ /;u///,aw: Latorws flocee s ol ol ,M///,,
m///dlw,av/o U tinor a//mu/a %rm7
lrr J grars S/ ) frrom Copfresd foces,
A/@M,I/m? 2 v f/w«,.loufuz,ﬁrw w7y
VY' ble e s b Wit Lo Levo fosninues]
el Y ool frwnang ity Ao

:1(1//-((/

A/

i/

S ‘.;'-._»_‘,ﬂ 6”(14//("/

-

P /a/u/v wo & yran »&L ﬁ’
M/Mléyﬁﬂm,&u//@/mw/ Al
s of 8 ears Mo do
/A/mw A /.?/MMWW Yer ol
| /374 /’wuwg /0, W//M«@ ‘




oL T il ...amga

/m/w pM/w-v e i 505

,fo ax) eorseidly deserideds v
M_ ,mjj @ ﬂ/ﬂ& dﬂt/t&l J&rl/%uua}/,

fwtou d‘u M%M 7/7 Y rars i Y 3
‘ ) fart whew aﬂuu(,m/ L)

My W W/%a//wemafé
Mﬂwo//mkm,(/o(%

. L uﬂwf el ‘/C%Lf% D({ylldu
e pesascs ot i s bl

| W "//{/’ Aﬁ/w //m/ %jazi

wlw /I/:/%M;w”(éf/’ Lo feegt ellds S0 ) 4.
ﬁMa/W;J/,WWA /Mu’/na/,/icn/ Eocriicesls

H.’MWR;Z%MM RS Sarea , ol

U apoicwat lurss 10, sy Mol oy gy,

: %@éw oo ﬁ/mJﬂ/wJ:‘TZ/M scanhs /{: ;
"-‘ tmenwed Lo Mot /WA/%’ Mo ”‘%%ZO"/“;W /:U
/AMuL Hher il e lee o e @4/ o
p%l/ Ww%u// Lo /z/zu%amﬂm //m« A oty
et Lo forty /Awo A K homgh

M oo @/w for Mo Littir. eri il

|
|
|
|
i

A1 DL P14/,

Al/uﬁ/f/" Za/; ?L«w v//nw /// 7 e

s B

' | a“”wl/!m/ ,//{(/ //am//m.f //9/!//3 #Ml/
] »1 ‘: ;“,U/A////"f”’”"/dj*‘[ Jéuzo( /4(/
..:‘:'F_- A




| x-“ R i - e o e R T LS e el e R S e
4 . Y | v

| ‘;. V o @%/MAAW ,/4_(_1/ mé// KAV 1t d O p,/é/é,ﬂa 3
?I/ ‘ /ld/v/éJ //wm/ /‘4/*4“/4 aMa[m,dA @aw /Z{/ /a.ﬁuu ‘ _ | e
M MMMUW( ”/1/4757?4/7. h///,t l

/A/u'i/ %l[ ?W 1/1»‘/ weahe /w/n/%vﬁ u!(’lulu, |

: (
| ethsnots owwL,mJ o §7 7La/r* /dufm%/ W biiis 5-

/A/l‘}};';‘ ﬂu ﬂm'nM Sl s AL, Ul e ' =
| . WM /"w ‘””‘17’ “/f”‘”‘[" 4. wa&% 7 i‘
/u,u/ /w//wvwﬂ; /«#’?’ oJ Graro . Y 7¢”ﬂu/{ < |
b o pluffud of fart & fiansacd Lo ho i

R0 Ul prenckedd puvs o friin ) e |

| _j,z te 24 el . /44%”? Ao /rzmw;Z Aar o

-fM pitonadle ah sl rf Mo Fus friods,

Mvﬁ/z/wd” Lot/ %U %M/f Ao o /uz?mu/.; |
“’MM widl Lo pgpal o peatin «/ Lark

//,,mewyur s Lo /wf‘ and q My U7
e /4 /W;/ﬁ//m n/ o /fﬂ’ fvuf'/ /m; B |

//MW ¢ yeaned auil 22 pwerthy er fo durt
% ,,,/W,/ /0 4 eare tf ngin J/Lw ey | /
,:/ exlenl iAo a//—;z hlir Mo Wz/rwm// - 2 y
B Lo sihurniofark, O Hho Wl Hnid | i g
CJMW S S ot 8 ?mw : %& ey, & | /( <
i Yo foll kg g ear 4 il e woor B8 patons
Bt A ot o /wr oo Loy trrerets how em,w,z(
e ?ll/n() ,éaﬁ/ﬁ/ mﬁau/u/ w1 lz /f/?ﬂa,u Ao
..... ;wwaf Jisumdt t//wwf/da/a/ arr) tarrlih te
"* W,/a Au/u C‘MM Mo ot snee)
Mo thod orahisns whel o e

Satau i

'n
it

8

i
|

V i

A

’ ‘f'.a,y,L&L’



ey J e R SRR S
ey

R — e

” : *ﬂ/ml/l”"‘ /Lo QM-W? t//%/u/k/ /‘m««/{’p Aeteny
Q ﬂfw M}U WA/J/AM/'M M%’lfmuu[/ au/ ar o ,%

.w N

)é éld fa,;u/ /W/’Mum /@/wm//m/%

'p .fnk

/AOM} A,ou oo ? vw7 xw & yuuu/ Y Ao

1 fw ' wL/ pr- ﬂ/ﬁé% /%/M/Ly/t%/ /‘Lauu’ /43/
| JA"Z MM.L (’AMW /zfnauu ﬂ,/,u“/ M

e /m“[/f o"'/“7 Witlo M) € 10/
a9 /4//?/1447, /41//6{/!%1/ MVV”%/M«/MWM/I.,MM

"y AU ’(//‘ i Mw /ﬂ %%/ ll«/i//r..-ice.zvé //'(IL:’ 3
: v fplcne) 1o ,L/u//;u% %m/ Zah%’t) a(//fz vy,

it s fsl of) St .
ﬂWW&(/ //W “’/W\“/" /4‘“4"\'//4/!4}“((1» /ms Ko
/,&M/ 14//ma/ /ZUJ«’ O e 14, [

111.4(/
, ﬁ/»mhw&o( /QMIML&{ /d)!ﬁ M juan 7 /}’Ixtu,c////é,t.c,ﬁl "

_ﬂi* /éa,u/ /n,a//,tuaj /ah%/ (7/;/ :

(’ﬁ)"f w/t‘t4 /("

#a% /vuu%% /ﬂ‘r /W-U%/” ///‘ ﬂmm/ /t %A(/ -
G“/f’// /,, /JL//?.L//(/{/nzwf&(//Zav/t //awg,ﬁ%um

A/

Q ?Mﬁ/,&/{?{r /m/ Aéauw,%z/m,w/ é’/w(vr 4‘&4? MU(

'y 2) My 1995 Mok 0 psinrd S of 70 years
| i JM 4»4044&( ?/t‘b"u /0 #ﬂ é‘//ﬂ/'/f/ adcotmu/7 #

Jp&d,(wc) /%a,/ 71:4/ Jd/a /(((‘

$

lv*i' .'.'
T W WL 7

'I‘-‘ f ] & il t'\ rh S i wam

m*;\“‘&&r:&u Bl an <

-_(!4/»{1,14_1'40 //ul' / -73{8/ 14~/I/znnﬁ‘.~'l,(.’a 1‘/[&.»{1%- 2

{
|
|
;
|
i
)

& di A

,7,44,«%/ 3744ﬁ ’/00'7/

Lizes quublyx W/ﬁ
2t0 fres wow 5’&4&4‘“




ot oot Lrowter Moo Mo ohiffind
aud ot fiheovals afart seefucs Ly Mo
Ao whiicho Mo phoifpeds poikias sl treil.
ooss s f fin oo Lis wboifs Mo

/Au/w% S v /,’ ¥

L ihowale pwill Mo Lo omeld
WW oer M%ﬁ%o/w%ﬂaw»/
&W ﬂa/lwld /w/ﬂl/ﬂ/’?«a/zw e o S
oo '/W MW//VWWM//W/M%
,/ Lourto M/"/w/twf L
M«y frrerfs fo Zu/m/ww’ bt s Mo
a/ﬂa—v/m Aoew s Mo Law}/w
M;( MW avanaal 0‘70!4444/»4/ and vl fono

ia furthor tusions thfeck. Hf pisicnoso Ll
Mm/ «f Guarint) s K far b fihonune d
/fu/{tv//um/ %1 /m,wuw ,L/, i
S cafisfoly oo Ly i
"ﬁmfﬂw i all s porpuarte N M
t/é nidl i bl S dnole /‘//M//o
WAJ wh Miw foat _///m/,u/«,w? )
s o ppidinvaly fiey seenfurcd)

——

f————

B IR EEIR——

/{\’ /)u, (L.e\ Y

‘C"?({ (< 'CL‘ ;

s aorm

Lol : m,m«"




Ry "ﬁ/wu.am/ Mt Jfenznedl

u “M »-/WW@/M atural g

/m//a s /Au (,/W/L,W /1 A cam
ol erd W Ml QUi it s ke
' "NAMJ/W;/WM 2 e
Lhat 4//- oSS gy i

Z /Wwaw 7 ﬂuz pahio . A furiod anwet
w,t/ At /w{u/dl Lw proaicrnninn guan /L/,/
i' ,/R[ﬁaj,ulu it rad el s v furk

| r, M Wpr Lo Lm0 o Wl Lre a%/manéﬁ&}

‘ /. IZ D((/I/?{Wﬂ//"aw L/enuudtr /4‘//1/
'“ /{’ /4& _ﬁ ,//él)/a/plé /%a [)(I/I/tuu e //Ai/

W/y«‘ #/ lll/ﬁu/ﬂé(f t)bu(( »xw‘/' /%U f{_&{,)’(%_,_\

#L /W ewh //u//o)up& s Whrs

W 20 Lo /10 7:44/ ald . %AA/
c anir il ff o 1o /?Ww@

’

S

EL




i 8 o S
w /3/“‘4"7’4/%%/ a%/'mv
@;/4,;,“%/ WM/@WA//J?JW

.,Mﬂ/lxmf, /w} . /414/‘111/A o’

; 3 ?w"/ /”"’W/”r MD% ; e"W,%W(/OM’#) yoyy
JM,,/,/W %WM”

e c— o —

tcrivesl |

'
|
|
!

.78 N A pe

~ | 3-3)7 L. it

¥ Coaliwniint) 296 4.42
 plebrrd ﬂydﬁlw_z—- 2| 0. 8

| ,,f;—‘mix Boios N Wosyir2s A

el M PR ENa—

e

B -t




0‘
é

&
¥

\

f's),

| ,:/m/’ulu/n.r-/y ///:a/ Jhnaddl A Zd’r’/‘l’ ﬂal/'r ../"ﬂ/ /«/- 77

//'3/“7 44,51'{/am/ A Q/fl AL a//‘ (77}1/'44/ 33 ///;/Y;" (61/1#%
//4(4/ 0//1/ A IAM/ /{M/Ax’ zx/u//a% yry) //r/ /
/'/?//W ﬂg/ﬁuw WV/%/ 7&1&/1/% Lade //ma //f

sl e s Hah "Ly [ 0
_;‘ /a//w,,’?//’ M/ﬁfﬂ /,Z,d w;/ﬁ g/ea for gose //{Yu
i‘}}i, ”/;(//,,\«//,wla/ /4&%4 h (/£1,4n /.4(//1‘1.;41,,7.,/; s,
%:g' gt Aloie foap o Miah it an ehistrr £

ki

’l‘ i "Dy /4 L /,nw4,1u( /d&"%)/ ‘ fi/i;m) nu(m;/az:’;/(.
!: } /;41’/" g /a/z,/?/ S ur s 7.11{,,1 il i e

/l(’a /I{/ //J{XM M ///1/((1 / ///6/7
Al (/ ﬂM/ A//' //'d(/ %M A//I//{M /a,ua ro /r" (1;  4,

(,ﬂ.u
i #ﬂ“”/

//{, _//Jﬂ, f%’l //1//7/».1/:1/1(/’7‘/;'_ /ﬁ,

7
' B / 7M‘,/,ﬂr4 l//(‘/z/n 111411/(,”/41,/7 : ﬂ/
| ,/o et
9/ aj//vﬂ//m( PO 4 /ua /{,1/ // /4/” £ andk
" //4/(4/ It«uvy st/ !‘////l/ A Ma/%/,y&/ .rm.f’1.//f’,',/,"'/,,,,,,v/)",,,//‘,,. :
//h/n s ares /////(-’ Yot Cloarctelor. .,.fl',,"-/p,} alt
Y,

Aaa (//f’fl /[/ K o Ul CARNS p M airantl lrl(l ﬂA /’ J
4 1 {

: J
o 1./1_4,64.4 i’ o {v/ ﬂ%//l // Ve 7, ¢ / / 48 A/’/« A A f"/{ ¥ aan
(}%!7 all //m} //fa,//, L tuneel. pnsddedd Lan b

.» - i . y, 3
4 . {{/{0(«1‘[ / Ay ’/é/l'/ ,’J(l—l (/;f.-(.//,/( ) v,’»r/./ (0 igel’

» . ¥ i 7 /
/lz(l/ 1//144/ ?14:(4;”\1 ) ./K”H/ /A /r AL / //(:l /) /( ) nl.u//

,/‘4/14 toA dobe’

POt

4 / A 77 Vi / “ g v b
4/ ) ¢ 11/, v Vi g/ g d t/&f,.« /ﬂy ,XZd Z’ ﬁbv" K/LI 211 AS ’/%,

y/d

e (L
4

W/J/;,(/yk 3 'i':(,“f.‘{l- Y ’, ,//Z e[( /Z(I % //l/ ) L d AL/ /:14/ 744)61/\7:{/. L/

//f:// {7 /sz%wz% Lo /‘u,/&x,,

{/‘a AL ﬂl ;1 *//
o :z;:-u‘ Aot Caotd gus lr [4/1/1./,(
W4 //710'//117“ TAAST 77,(/[11 ,{L 1'1/ /(/T
.""/7744 wh ¥ / s .-[f-“’ ,/N//:W ¢ ,,u:L/ g /?.a.fl,;?/ (Zz/ / ;f'z/ (t,m/} !
- L’/J:A ,/;,1'; n/ M~401L(£/ ,12454{(4( M o ,{ é’fe)uhﬂ/ Jg /(,,:K A ,U/:L’

!”(Of,l//’ : //,//L‘{ [1»144.0,1'1-11,% l"///ﬂ/ﬂ/ ("l//%{a/ﬁ-t;/d /ll//;l//

1/ K A
/?[ A /g[( A / ‘ 7 {1 B £ {( pid oy ol o st /'Uu.("lb e

/4

/
WAL /‘4/% L/»//' LY, )l,a‘ Lotk //v Luuzh/aun A /%5 lldﬂ/“//“

Y P g
g

( ‘;,} e (;'(5, PR / /p riefivt) //E//.AC/ /mu/\
A Hiranial ke b .WWW A/ %t diniatl?
“Awhk s thak ﬂum Hev hnopdt- v //@/4/ Wﬂﬂg
za
W Db ,/ /. /a,/,, wrer guakeo ot fort Moy BB
whichs b ol fo sbapninedo M 4./ (07 A avarel m/s
s #ne Mx,//w 2t cin e /~, % ond s K4 .1
sl 5 -7.2 // ,*Z /ﬂ-’/d/ wlbntonda . ¢//A‘/V“’M/’éﬂ""/
//14( oAb Uy Au DL /w%w/ Corre
oA 2 1"71491/&/“ o éMa/r MM/%V‘VV A’u/&'ﬁ/m
P A A

/ ’ﬂ. /i(ntw u;( K&Ulﬁ f/ /?ﬂ.wr Y-8 /7/7'104/1//44’ ;Mw//({’

% Lallpe Lﬂ P
/1;: /;,w[,,g 4,“/1///4x/r 4. 90
/[l/mae/u/vwv/‘ i’ /. 8¢

4 Sntrd farte s 1 opears pothi— -
G /at l/'\f“'/’{ ffibf/‘/ua/u =
/ whoi ) $0lut /U/mu 0,/44:%(%/

L
B




,': M LA /V“—'%/f&(/ 1.49 /IrMMI/ZJ g " /’?tuk Jf;f—/
W[M)n “&TA?AW,WW | 33 7.’
A . ; uuéur"
Mo ernviy bl A
“ M’“’Wﬂ" /40/1.17/47/ 5 g 3 coofon
. | hot ek
| 2 yuelins

o, ’///M ﬂé/ﬁmﬁ V2 /f/ |
' & : : | ho A

4/)’: . .
2 dweRirg
»

9%‘&1/;" /)'M‘ﬂ;d//.ﬂ- Ledesu k. r/{ i | ""{“d.':f n ‘“‘*J
- ! ] ha }uuﬂ'/r

3

\\t\'{\,u?\\ -4

”

ﬂmJuwvu;:‘J;

N

e R

~




;-/&?W 7
Z

’_ﬁ' qr.?;»/ fy

b Al w4 <

e

LIRS 4

3 L, W Y

i

iy e S A Sl B el i ik e

D —




.-
' -

e

wlone Lot Bing




Py

e VaoNeE . " Nl A
o L)
P \
% sl 1w /
N 5 IR

~
<




sty




1 r t&ﬂ 4 » L
!)l!,Tuxr.l.\Lu.lx.,lv_n.’u}!.v'L.l _-ooL r

SR L SN L A

:




JA
ZW

A

M P
WM A %

; MW? % “"7

MMZ > re M¢ R

ﬂm %/é g f
M m,/ V?’/(’&Vé«/ﬂ/

/mwa% /A 5 v 2
M counfine /&%

I 8 ,zuwf / ,7/47 srv ,/5{4%«/4/ .
Mﬁ% m/w sovereets s

:: f_ // e /% PRI éﬂmo? P 4
| :‘ :‘I: W A«*ﬁ ,é/ i J.A'a//«w//
M .%M e - %ﬁ




TG AT S TS

i M 3 2




\.\,.&_,..A\ﬂ.u,nﬁ\ i«n\.«. |
/3 : !:J.I\ww_\







: 5% 1/&.-{{ 4 =
%,/{,, OB S54 r
ol R it a . b ‘
Rl Wy 7 L0. /1

> J

l'iff:g A, AP il ] Sl + \
| ‘n//ud Cani il o B L, Dl NS K g a
1 ',(é:/{' 2 i L g / M iy
|| A z/, £ S ——
P 2l e

il .~ frr e
v oL B
G fhenst
e i ot & 1
i

R | e

‘iis?  (. - 2 fé‘f"“c,_./é.u/ ,z/;’u,ﬁ d— AM“ 24 V/ U N ll

1 A z

Y
3
v

i
i
|
i
i
\
i




e
IS "v i
E £
A
iy
3
i i
g (4
3 ! | |
i

15

BE 5 - %“{

11 . b f .

" l‘ - oo st 2 P

| | B i,

f T g / 5 A
{ R o - -

: 14 !; M ,/§’£¢, 4(<.

28 |2 2
o
'llh‘ : 'aot& /( (M_/é;‘_:‘, < /

j i
it
1, J

!







B a
;‘-.”;r'l | ‘/Wf ”/5 / o//,,gs

’f‘y‘ .t < s
i h ;a
b //J v %f// “‘*/

R

! {0 ‘
i K Y
f e Cc__r’( g g ,./“l)
l a/ '{(’. v =

[t VC:.V,( £ /ff:“"‘%l«c
; i’ /,w,/D et
Ll | (‘

Ll } {
n". i ?—/ a-.t,‘v i) o
:
Q
.Gl L

it




T T N TR —
. . [ -




&
§
|
f%
il
|

T v
e ———

e e







- ¥ P R P~



*

.-A",', '-_‘E(

A part

BT
2 i e

ré“"*-é- V-r.%__:

15







-

_nl(" "
R R
2 N .

AT
i




R

i




\,
p Y
~ !Q\tb’- . -h iy {“

WA B e e e
Mi‘ "h‘ ",: ‘* ‘-. -

oy - . *
‘9\ TS Seean i - ~y -
& 18 ) \1
“90@4[* ‘*{ T o —

'
i




SR~ —

./é >w &%% «/(?z,
Wzﬁm%,k@ 1
| "; /ﬁ/%/»zu,f///mn 1}

ﬁ /acom/ze//m/r |

ll - e il
;t é% -4#/&f ((/7 WM

@ﬁ@{///// MW/J{J A
W Bl v ot s el Toin®
| ?//vg;y //4«4&:»«‘%4/ ///,u W%
. o s v zﬂztf//””‘ %w" /ﬁ«f""

o D) ﬂ}c/& @/ sk 0 A ﬂé
¥ X S~ 1 /Z/M /

gy
{ e &anur/%al((// Wy/é @
|| 4@«@:%%0 4" / ,7/’/7
fzz\/(f ’er/ Cr tecon /74 ﬁ; ;
%/f mn/;“(,ud‘& né,»./ X

-

/f?z /47‘/“2/4, ,&M

' 9‘/ &, /Y'/J/mé{éeu.z, (?aé
i
1t ..Z/ 4&'6‘/ cee @ é’(z/c}/

- a

N

. /éf//pr/‘ ../"mf/ ARt S LPee ;
‘ 2 z
e A, (.«,/f

s e 1

iy ey




; . 5 * .

R A
.-v\: * . 3 Sty - 2=
2. ,\‘-\\"‘:K' 0 o S Ny \'\:“ -9 \’?\

\

t_

. «_’ “

R - - ‘
SREEEN S RN oy

e !

i »

b
- "‘k\ B ;\,\\ O w\\ S i T~

- B

A v O \-“ - =
e Budiia L LA T SRR N

5w o N
-, L ‘.\\ o >
‘ YA TN \ 5\ g ~ \.k - \_" ™

~’"\\,\ EPRT IR .~ '
B - TR S L S R RN

. RETA bt
. VYA ‘h}.‘\‘m&\“\ I i | \? X .,\_'\‘. “"\

i B! 2w o
f o AR A

TS X

yt







, =i e
T A P T A My




.
S g
A

“H’ E 4
) £
) . 3
PEA S - F
'r.; . 4.7_*] o

-y .M!

LAE b P o e



i i e g




ES———

—

o R A e e e T

&
o
,
‘
1/
v
1
.
|} ¥




g | > =)
,vfr/té %@-\JZ'/,,%/ 7’// (‘t'; « g
/ Pl

”

; x 2 ;.&z%;b»-/ //»}ezwe 3 /4’/ ',7 ""/*:"’/)‘/

3‘ ‘/ﬁ,,,»”/vr«W/ﬂ“* zr2es o peew /%//
o ~W%&W)‘ﬁwﬁ"‘/’ i

O
;u’// }/’%"‘&" 7/(/¢-c>v «w/ poe”
%tw [’ zrr///ya . .{14///111/9//4//;: /717,,47*

%/ /1/3/;11 o’ £ ‘. uu/n;r //

')'?47?;4/ /7(’;;11//;
f,ém,,/ // % /

:

g~ .

wa«u/ //V /7f - S | :
‘ »)%/,.?.?.2 vﬁ—euue-d // l/éh“:’;‘//
1B su~“...xw%ﬁ””a%///ﬂ,,%

S ,WM S gy e
X /’_47? ar







o




tRE -

\
\
3
N
¥
i
N
!

/ “//;béf/ ﬂ/ /— k”‘ ﬁ: ‘:. SN \ e e, -..1\_\“ .‘ 'I : f

%
-

e S T

I,‘;y ;: / ‘./. "Ly -?

4 5
{4l S -~
) K -
, % s
- AR y
Ay \ .
*







R

=3

v P4
Py T

e
s




- . FE
. ‘.é:ff:— s Caay

M
S




|
[
t
.
'r
i




- T e AT -y
Ui . e e e b Ky e S

) o
-~

! | ;:';: ::,_» ?
: e ez %/W Mp:)/ e ¢&1"£f’4; 228" NrrAl
i /‘#7%«’4/ wwar’ %,ﬁ;{’ > A L.
; | AL
1 . — i
PR i 0 e
Y /7(. oA A /W o ./ ///'z R e }’/
[ 7 o /7/
{ e - . R -
DR i L v srimrse Lo orsil

//

’%’/07/ é ane” doz%a/t a,éve% e 40‘/4-’%4:“

8 @ /,44’7//4/;“ 574/74: . H ol Al

I | 3 L] ¢ - . (AW 72
;‘ N 2,{ MM"—QWZ; %M;/z 282 -; A’ ’/5;;7 L1 //a (1/
% 9

\ g & 7~ . / /

A / - -~ z ¥« — b
gt o -8 : v /1&;/ )/1 A /7‘ et
L ,% av SOVt Y o

: - / vy, .
” e né:ﬁjr/ W:nv/,/)f;’; y,,ru/,y.:,y/: A lile ’/Ia ccev
i | 7 . 7
%/’/ A-’,pv[jlfiw/‘/-}’t —V,éra / .j//l/;” /ﬂ«- /(/"

| !
|

ik -
| ‘ ; .. Y ¢ ’/’v _ / : . . 3 A] 2
| 3% ‘ (',,M/://C:,/;MW,/:’M/K/J,: o

I* ‘: !:, /‘. vén/la’ /14477 ao for] //7 i3

= o / Sl e P : " 1 . /
£ . : - ,

—

A ——————————_

P —— —




, a‘r\é/d el aéuﬁ : : /ﬁ p
? g Z2Als s
l/’/ (7/

JA\

/ ,, - // f/;trhf/woz//pv;j ﬂn ey
" ﬁmu&mv// A‘LM'I// /%/é? 11/25’/(

1 L% /'/Z/»’/M”/ P A A e /A P s
.‘-%i /74’%/ /:1:1 z/t/ ‘//—:‘v/ 79/# pce &V
‘6.,47/’/}441/}1/684 / %~/ }év" /z///" Cﬂ/‘.')‘/

I
» % // %w /é%,';law,;.f, 7 L

[ORIEPSINE 50 T S

o

aa e Engeer NP

Tl A

S Y //M R
I ﬁ%w;tw ‘




g T i v =
L B p & o

M NN i b 3 8

.c/.dr,mﬂﬂ

ePy

S Y R

.5

TRy

-
.




v 7 ;»zf-c»e»{,.

SN " — ’114,9‘(’:75@?4'4/:7»/;;"/"""/"I'
. .. . " )
| ' o LA
P
k‘

ey MM G g 32" S v nr R

.

.
.
-







/WMA?//M canllr e &
’ m//a arrz%f/ 5u7// B
? &Mh/ B s B Jo? i 2 crrre et
M/f WM/W”/ ...
Aﬁ,&/;;;a:"/nna// . e s Ll
NSl e sanmniil / LA S W

% 44'1/4"7’41 / /u ee.«v.v‘dét)\,w .—-/ 44:1/'13';://
Mtt-d/%ﬁ 222 AW ‘f—l‘t ?(' 2P’ /;‘fﬂ/ o

A d//v// Y ///Az:v:ywwr/

| | M’“///ﬂé‘/ & ‘.‘?7 o7 a//}”r’u;/:!/
1 WA:-"/M cﬁ:f/n// ff;y o 2

i ar?/va tur/f/ Ze ;u»/ f%ﬁ; /
/ ; .J/I/;Irl—u .d:r—’ &tt’i’%/% /

Mﬂfw p ﬂxf;—tt—a"ce/ fmo/v'ztnw/
% /4-’?&ZM

7

'8 » o oy 4#4;7’

71/,} //0& n/»wé //'" ’“;/
>;; ,.ﬂ;;/yua /A/W:avz«fxvé ﬂ“’/
B »4,,/%( /;4‘;,‘{,%_ e
A’—& ﬁu/ﬁdw

;_ﬁ&lﬁ—wafa_é/)’/ ‘//t"""*‘f'f/

" \; ‘ﬂﬂﬂé Mw/f ﬂ»7

< L

T A




b N . - .
w . ""
= 8 /W/ et e’ é P /p(;tf/ a,;oac "

Skl M/I(/g_/,//" e
rer-e’ /./ ru'r//fp/u!e/
t‘/{‘mpwﬁ(é/ /t./(t/ 4/(-(er /ﬁjy e

;:,:}/a»/A 4,,,¢,,,/% oSS
M /%“’ ﬂ"x///z/ /e1/ /;Jr-f el atsindl”
M.v/ e lhesrin B SOETG Al e
e o /,,,,,n /,,,.,,.,,,7,,,/,
l @74/&;451//(7/1»/%—« e (/4'11/ Py e
ﬂw’/ /‘,7///’/&"»,,0‘“-&( ,m-n// o
z?:’,,/,, i //c/tm ﬂz,/ TR

’ Q(fd Y ;// % 4/ﬂ111://ﬂ re’ /441
’11 (‘aftt/ é ;ro , 044// //1’"/(4«11 as” /4/

/ A’t«7 = ;;;f;df/;;y/fraeeaa %04/

LY
,. gfﬂ 4,/:4/74' /’ (1/‘8,&, vrz;/(7 cr;a/::/'p-
\‘;.’; /M&adf/’f/ /44 &.4'}4////411/(1‘—4/ oo

{ M/A-/ &/&n/w M/& dr/’*/"”"/

-

. /7 // {4,.,/ ﬂ,// 71‘;1(“», -
| / ﬂ1-1///z;¢4 /auc/ L CAAT /

1 /W/;\fﬂﬂ/gaw,,‘/?/z/// Rt

mméwm /wm ,/%,/(,// s
d/ / .%cr o B c.,w./ﬁ

| ﬂff’.?pﬁ’ Lo sdbnssns Lovesire et

/ygwf,é w// | J//,,..,m..w/

CM/

t/z‘;:f/'
S Soeshg f 2 ¥ for oy 7878,
o ethy 77 7 2

i

i e, S i e S i S S G i 5 e 3Pt A A AR e s i ity




o Lrar | oot ts i vy
B e S Bt ikl o2 S it
2{/04/ B st e w0 ped
o LA, S &Z//wé oy -3
Www//ﬂﬂﬂfx Ao £ Mc/v i
‘ ﬁWw«MM;M 1;::1.711::'/(&'
y%’ 7 S TP { ///’ LR -
__.%KMW/ ladlon filmee i A on o
,,4,,:7/ & //,’/ . /,f,/ o

", MMW,{( & }/ze/ %{'.P .f 4((// /"
/ &I/A'/ (.a!s'b'

%M/werw ez
%’MM”%/// /C//Jc/lrr/’

:‘;//l‘:)y’(// L orte /Zz/
/hr’ ,PM /’t{é ﬁ




, ' MJA"%’/ / //Irtr»//av/l ¢/1'/
: - ;,n/&’/ /f/}a.dea//aé‘;/ SR e l_,J/,/;, g
&-v/uezy /zr/// '{,,,,(/ /{“, .{,,,‘.;_ .

S ar K K K il A e oips o
(f”'f// %AJ Anu/

1‘ 2/ . @444447 e e /t(t‘! v/;rcv

,_'I‘ b m/u,a////,/ ,‘,,{d,“,/,,/,,e,dd 3
/ﬂ" /J’zﬁ /11:/.,/4.«»// ,tg-/a;;tt/ //ﬂ

5 ’%Mtl/é %u/ v o
l" ?&;4 /’M/d/xo/&c/ //’ﬂlﬂ"""//
| Ll Bon A s
‘.‘ /7/4{'/ /44* / e

///mffmy at/é‘)/o%r <
% MA»%A/«% /Mrzdr;ua/

/ »71 ‘. £P //a/r’

0
;;;-} :44/¢ . /

P |

v‘* w““)m/ﬂ/voeo/;acw 14'/’//‘1’

', \\%/ A%;/’m*f/’r’ Az/:1e14t’¢/
/)44)3’4 /4’%;41-*7 “"'7

";‘;)m,,/,»&%, o /M{/m./

/WHJ/:L/ 7 /w/z,,.//// /g rseacunt

Ze’ /u/ A G S E
% / r,aa%%f/ ;éé/// /

pehg o

/’)) 7 /7-’-

/' //?1,&
/{ﬂv ‘s ’f &
e

4

e s L e




’ L T ARt 0 e (,(,-&4 % (R /

7
: P e
/ﬂ//zxu ﬁd{;// R it rr e Al et
/Z/Z 2P AV ~ 6’754//;7(://, s
i 1?7/2:@ S, ~//.,%, e g Ao
//>}/ IS s /,,,4,/ o, :
| 4 Wad//% B AP B v S SR

E %

‘ ‘~‘1‘M,d,,{f7/,,/4,f¢»'*’/ //A ¢ Y//"‘"‘“ ;
< i AN 2
i .\' N :

1,,,,,,/‘:? ,W,,/ il o, et o
”,,,,,,,,,//,,/:5 e .

254

/ fl/t"lzt’ /(’41( {11a/ /vw/ A&d4ru¢¢..,/u,
/o' ree” /%:Jt'- !

/
3 el e
{i z' M ;t/,mﬂdr(/ /Ltl/ M*l
/ s W

| u-‘- \l\~

ﬂ:/zt'/ /211«44/11 et /’

TR 1)

'_ : o &;'Fﬁ//r,‘ %,, z)--./;,}f;--» v /
i / "\* o o B ) ) = - e
g ‘- '_' : 52 \:é ol W m S erre? o & ”’&

/é %0’ 4 W"““//

|

// //f/Mrcdrn.fc'

U N w,\m

) m% M‘éib\'éj'f 4




. SS——
W, e e

A s W/Myw/&m/ﬁy A

' %%éjﬂ—“ aéu/u&.,;, R B

WW%,:V{.“
LY a2 allll
M.Ac/m

4/
‘ g M A'M 2z’
" ‘}\ 7. ’W ox /

s







-
NN

‘ ."tcv-t—p/‘ e’ -
IR, ',}"

-




— R

n

NP —
Pgs st

-
< g L5
¢

S ey e ———— - < | A&L.- B
e e s :
»
£
P 1
.

i, s NP PREOR S

; Boeli o .
+tha g
Aobe - i e ol ol n )

.
N e

s e SR
SR chia St




PoIL raa ok Ko ol ] Bl v |
e e
| - Aoy, Sl tlinndl ool aoorinrreiot
| SN P e O adt

o e
k\" "% M/%/——/éﬂf*& %’c/;,te_.{y
bl £ L0020 sihded an F> Lo P
ﬂ/ o s g Ll Ao
1 ;”’/ Mﬂ/j %g/“w{w S
2 pc P TR 3

Y a8 -

Syt
7




7

¥

Mxé/&l/';///cf(///’mdé ' | ;
ﬂ/é;' n&éac . .../,,(

R Y s % ‘

_W‘,é,,,t D //nsu/ é /u ﬂwkoé /71/ | : '

¢ i P C/M@w A&/t//a// /zfccrt,,rr w

i .
: | J}: \ ‘  g ﬂf’ P2 /n: m¢1w/‘/§rf»/ wﬁcl
' " : 44& /')11/404/46’ MM'N/’

‘ /M,é M/”/ﬂf;\éyégm("

b

-
s | B

y
1
i !
N




Comif< Aanlisims
@v‘ /J/ig $ 2%‘
7 365

¥ /, -
LSy er 227228227 ¢ « // 2. TECLIIe—

”

//.'z'( Y2 rarel Il/’

2 L &
/z"l‘(‘lrrl" 7

. ‘ — e
4 z /".ﬂ/'( A Tpr 'l"‘/

’ e
/\ -

Py oy A
Cfalecl /8 /}
Ry

-

"/;t‘)/«"r//flf /r/:'

- Y
/“ff'l' ;l/("/,/',l o ZBPPE
v“ //' 7’

l | < »
Ve Ve . P e /
/ / / 7 ré
o~ /

- 4 , :

/ “ > / (_/ /' //'f P
f v £ f/'/’(f- /,:"/ e 2 o S L5

{ Fa /

b 4
S ’
sy
/""7 //,- c/;/./ P

»

(f'l(
g
| ~

n o~
7 . Mevam S
/' //’("J‘//"‘Vﬁl"’,/"((’7__
‘/“/7 1‘/"' ‘/’l F 4




	Image00111
	Image00112
	Image00113
	Image00114
	Image00115
	Image00116
	Image00117
	Image00118
	Image00119
	Image00120
	Image00121
	Image00122
	Image00123
	Image00124
	Image00125
	Image00126
	Image00127
	Image00128
	Image00129
	Image00130
	Image00131
	Image00132
	Image00133
	Image00134
	Image00135
	Image00136
	Image00137
	Image00138
	Image00139
	Image00140
	Image00141
	Image00142
	Image00143
	Image00144
	Image00145
	Image00146
	Image00147
	Image00148
	Image00149
	Image00150
	Image00151
	Image00152
	Image00153
	Image00154
	Image00155
	Image00156
	Image00157
	Image00158
	Image00159
	Image00161
	Image00162
	Image00163
	Image00164
	Image00165
	Image00166
	Image00167
	Image00168
	Image00169
	Image00170
	Image00171
	Image00172
	Image00173
	Image00174
	Image00175
	Image00176
	Image00177
	Image00178
	Image00179
	Image00180
	Image00181
	Image00182
	Image00183
	Image00184
	Image00185
	Image00186
	Image00187
	Image00188
	Image00189
	Image00190
	Image00191
	Image00192
	Image00193
	Image00194
	Image00195
	Image00196
	Image00197
	Image00198
	Image00199
	Image00200

