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Thb mumberless usps to which Caoiitehoue •iyjiowxapplied has 
plaood it in the front rank of vegetable products, rendering a large 
and constant supply imperative, and ibis necessity'early led'.me.to 
the ednsideraiiion of the soihces 6f\supply, and how such'.supplies 
coajd be ihoreased' amd>iusured.\

In consequence of some inquiries made by •Major-General 
S.tracbey, O..S.I, and' Clements R. Markham, Esq./- C.B., I was 

. charged by Her Majesty’s Secretary of State for India in Council 
to prepare this Report.,- When 1 had banded in the manuscript and 

• it had been approved of, the Indian Government liberally granted 
my, request that the Report should be illustrated with plates, &e.

To Trelawney Saundei-s, Esip, of the Geographical Department 
of the India'Office, •!. have to tender my thanks for the oversight 

. be has taken 'in the production of the maps, and to my friend 
Gustav. Mann, 'Esq., for kindly undertaking the production of 

. the Assam map, and in a high degree to Dr. "Forbes Watson, M.A., 
for material assistance in carrying out my previous inquiries in this 
subject.

Tliq excellence of the four plates of plants by Mr. Blah 
speak, for. themselves, and to W. Carruthers, Esq., F.R.S., of the 
British Museum, I am indebted for the critical examination of my 
new species , here described,, and for his easeful oversight in the 
production of the plates. ' ' . v - '

My new species, Castilloa Markhmniccna, I  have dedicated to 
C.. It, Markham, Esq., O.B., as a small mark of my humble 
appreciation of his scientific attainments, o f his untiring zeal and 
success in the acclimatization of the Cinchonas in India, and of the 
great interest he has taken in the production of this Report.
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To J)r. Hooker, G.B., F.R.S., I  owe many thanks for aid and 
facilities rendered me in this and other researches for a long period, 
and to Professor Oliver, F.E.S., J. G. Baker, F.L.S., and J. R. Jack- 
son, A.L.S., .Esqrs., my 'best thanks are due for assistance and 
facilities in consulting the .Herbarium and Ulusoum.

To my late dear friend Dr. Friedrich W chvitsch I am indebted for 
matter relating to Africa, and but for his death this Deport would 
have been graced with a promised monograph on the Landolphias.

To Dr. Bichard Spruce’s kindness I  am indebted for the most 
valuable information relating to the Heveas, and to my numerous 
correspondents at homo and abroad T tender my warmest thanks 
for their invariable kindness in replying to my queries and requests.
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11, Arthur Street, Deptford, London, S.E.
80th August 1872.

Tp 0,11. Markham, Esq., C.B., F.R.G.S., &c.,
India Office, London.

StB,
1 have the honour to submit, as directed by you, for the 

information of Her Majesty’s Secretary of State for India, a Report 
on the caoutchouc of commerce, the methods of collecting it, the 
plants yielding it, their geographic distribution, climatic conditions, 
and the possibility of their being cultivated and acclimatized in 
India.

I have arranged my Report in the following manner Part I.
Sources of supply (Botanical and Geographical), and Part II.
The cultivation and acclimatization of the* plants yielding 
caoutchouc.

I also send herewith a set of specimens of the different com­
mercial varieties, which I beg to present to you for the purpose of 
being placed in England or India, wherever you may deem that 

. they may be likely to prove most useful for purposes of reference.

I  hare the honour to remain,
Tour obedient Servant,

James Coimhs, F.B.S.E.

* __ _ ______ s.______ ___



INTRODUCTION.
.— ------ — .

•The history of India Rubber or Caoutchouc is an exceedingly 
interesting one. Amongst the earliest accounts we have is that 
given by Herrera*, in his account of Columbus’ second voyage, in. 
•which ho .mentions a game played by the natives of Hayti, with 
balls made of this.substance. Juan de Torqnemadat mentions also 
a similar use made of it, and notes the name of the tree which 
yielded it, as the TJleqmhnitl or Ule-tree, the. Aztec name for 
CostiUoa elastiea Cerr. M. .Charles de la Condaminc gave the 
first accurate information respecting the Caoutchouc yielded by the

Cahout-chbu ” or Siphonice {lleveoi) of botanists. M. EresUau, an 
engineer, residing at Carzenove in Guiana,-next turned bis attention 
to the subject, and Iris researches were published by the French 
Academy in 1751. M. Ruse Aublet first described one of the 
species yielding “ Tara”  Caoutchouc, in his Flora of Guiana,, under 
the.name of Jleoeit Guyanenm, In the Old World the credit of 
the first discovery of a plant yielding Caoutchouc -is due to 
Mr. James Howison, a surgeon, in Prince of Wales Island, and 
who gave an account of it under the title of “ An Elastic Gum 
"Vine:’ Howison’s plant was named by Dr. Roxburgh Vrceola 
elastiea. The next discovery was by Dr. Roxburgh himself, 
who, receiving a turong lined with Caoutchouc, which, on ' 

' inquiry he. found to be the produce of a fig tree, afterwards 
named by him Ficus elastiea.

India Rubber, or Caoutchouc, as we prefer to call it, is the 
inspissated milk or juice of various shrubs and trees, natives 
of both hemispheres. This milk is found in certain anastomosing

* Herrera, Historia, decada i., libro iiicap. iv.
| Torqnemada, De la Monarquia Indiana, tom ii.,; cap. xllii., p. 663, Madrid 1615. 

For the references and passages of these and other accounts, see my paper on “ India 
Rubber, its History, Commerce, and Supply.” Jour. Soc. Arts, London, Dec. 17t.li, 
1869. The Council of the Society of Arts awarded their Lecturer’s Medal for tins 
Paper.

(8279.) b
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vessels termed Cinemliymo or laticifcrous vessels, and. art; foimd'
" ‘.A'l , in the greatest ahvmdaufco in the 

.  ̂ ■"/ Mesophtcev'm .or middle layer of
\\i/ || f j  I 1 *'''■ . '.the hark (Pig. 1) This milk is
ml Is/ I f ' \ only yielded m quantity Sufficient

iff v| III  f ° r commercial purposes hy cer-
7| V !|( ’/ ff\  • \\ 1f l  tain plants within the isotherms of
j j. J! iff %' { I  ,1^ 'f -70i Fahrenheit, and with a mean
■ id i  1 \  \|.| annual temperature not low or than
| )‘K ')£l  ̂ H \ \  'J  dl' and averaging about- 70°, and
1 Vj ) \ l  with an annual rainfall not lower

' f| ' f df ill Iff ■ y f i  than about 90 inches. J havo ap-
$ i  S' §■ y  -%cS pended to this Report two maps,

Wo i. -tatieifei-oM Tissue. in order to- give/some idea of the
geographical distribution.. The first shows the general distribution 
over the globe (Map I.), and. the second that in. Assam. (Map II,).
Tho former must, however-, be taken as an. approximation to.
the truth, as -it is' the first attempt, to thus illustrate the subject.
These shrubs or' trees are restricted to three natural orders, 
viz.; SEuphorbiaoece, JLrtoearpacea, and Apocynacece, and in, this 
Report these various plants are treated in this order. ,

The following list; gives the geographic and botanic sources of the 
different varieties of Caoutchouc:—

I. American Varieties:—
Brazil:—

O Parft, Ilevea Brasiliemis Mull, arg., &c.
Maranham. Jlevece'sps.

\ Pernambuco'. llcmeornia speciobaMuR. arg., &c,
Geani Mevece sps.

Trench Guiana. Ilevea G-uyanemis Aubl.
British. Guiana. 71. pcmcifolia Mull. arg.
Venezuela. M. BmsiUensis Mull. arg..
New Grenada or • ? Castilipa elmtinn Cnrv. \

“  Carthagona.” • ■ /•
Ecuador ox “ Guayaquil.”  CmiUloa eUMka-Oerf. ' - \

f  Castillaa elastipa Cta'v. ' -V -x 6111 il?  Ilevea penmmut P
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Panama, Castilloo elastica Cerv. el C.
Markfumiaiia., Collins, n. s:p»;i 

Costa- Jiioa, ■ <7. elastica -Oerv.
Nicaragua. C. elastica Cerv. ot C. spiscies

■ . , now ?
Salvador. C. elastica (Jerv.
West India (so called), ? C. elastica Cow.
Honduras. ? C. elastica Cerv.
Guatemala. C, elastica Cerv.
Mexico, . Cl elastica Cery,

11 Bife j | j p ! 1 ’ * 1 1 < c /fef®'!

II. Asiatic Faridies
Malayan Archipelago:—

Singapore (so called). Ficus species.
. Borneo, Urceola elastica Boxb.

Java, Ficus elastica Boxb.
Penang. , ? ? Ci/nanctmn ovalifolimn.

? Ficus sps.
Siam. ? Ficus sps.

India :■—
Assam. Ficus elastica Boxb.

? TJrostigma laecifenm  Miq. (=
Ficus laceifera Boxb.)

III. African Varieties
Madagascar. Fahem sps,

? Willughheia edulis Boxb.
? ? Ficus elastica Boxb.

Comoro Islands
Johanna, Vaheaisps.
Moliilla. ’ Faheee.sps.

Eastern Africa
Zanzibar. P J/ondolphice sps.
Mozambique. L. sps.
Zambesi. ,L. sps.



yg? ■ °S'-: V IV % ■! ... ■■

xii. INTUODirCTlOK. .

Western. Africa :—
Gaboon. LandolpMcc sps, ■
Congo. dfj. sps.
Angola. LandopJria oiomiensis .Beauv,

&e.
? 7.'/am sps,
? Toxicophhea sps.

Bdnguela. ? LanJolphias sps.
Ficus sps.

'• ’ I V. Australian Variety :—
Ficus rubiginosa et F. macrophylla.

?;V'/.yv'!v , ; . v  V'V ' , ' . s ' s . ' ? .V Gyp)?/),,:Vy

Of these mentioned, the only kinds commonly known in commerce,
. we have:

: . i'̂ V. ; %' • . —v" ' . ’ , ; , ■ 'vAV-yV; \ y; ■■ ÂAyy'y T; y';y' B;' , y'
■ '.American :— . • V

Para; Ccaid; Pernambuco and Maranham (less frequent) ; 
Carthagena; Guayaquil; Nicaragua; “ West In dia ;'’ 
Honduras (not frequent) ; Guatemala.

Asiatic:—
“ Singapore;” Borneo; Java; Penang; Siam; Assam.

African:—
Madagascar, and “  West Coast.”



NATURAL ORDER.—EUPIIORBIACEJE.

. ' 1.. American Sources-of S rm .v .

Ilevece Species, “  Tarsi Caoutchouc.”
-* ' ,

Of all the various kinds of Caoutchouc, that of Para is the most
highly esteemed, and consequently obtains the highest price. It is 
furnished by different species of the genus Jlevea, Auhl., or Siphouia, . 
Rich. It, too, is one of the most important articles of export at 
Pord, the duty on it being stated to form a third of the whole 
revenue. The travels of Messrs. Edwards,* Bates,+ and Wallace, J 
and Dr. Spruce,§ have added materially to .our knowledge of these 
trees and their produce. They arc found abundantly in the 
provinces of the Amazons and of Parh, less common in Maranham, 
and in large quantities in Ccard and Rio Grande du N ord; 
frequenting the river banks and marshy places. To the accuracy, 
industry, and perseverance of Dr. Richard Spruce, however, we arc 
indebted for nearly the whole of our present information respecting 
the species yielding this important substance, and till his time 
unknown.

The lleveas are large trees, the trunks of which yield a very pure 
Cabhtchouc, growing abundantly in the humid forests of tropical ' 
America, especially along the Amazon arid its tributaries. The 
Wood is soft and soon decaying, partly owing to the “ tapping’ ' 
operation to which they are subjected. The seeds are used for 
baiting fish, and also yield by. expression an oil of a clear violet 
colour, not so siccative as that of linseed oil, but said to be of great 
use in the preparation of varnishes. * * * §

* Edwards, “ A Voyage up tlie River Amazon,” New York, 1847.
f Bates, “ Naturalist on the River Amazon,” 2 vols., London,, 1863.
J Wallace, “ Travels on the Amazon and Rio Negro,” London, 1853.
§ Spruce in “ Hooker’s Journal of Botany,” 1854, et seq., anc! In Letters to Collins.

.($279.) A
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' $  Jl^POKT OK .THE C4.0 TTTCIIOTJC 0*' OOUVEKOjR.

'Ver n acu lar  N a m e s :

Caoutchouc (Laim as In d ie s , Preucb. Guiana-); Cam-cho, Caont- 
chout; Cahiichi;  Berynga, Jermga, or Ciringa (Garipon 
Indians and Portuguese); Xerm gue (an Indian corruption 
o f Bar my a ; Xenngue in Lingou Geral means «  a liar,”
Dr; Spruce queries a stretcher ” !) ; .'Pan de Xirnnga  (Portu­
guese) ; Borrucha, (Bmzilihn) ; H er! (Rrmiaraldas); Ydpi 
ddpi or clapiehe (Yoiievsuela). The collectors in Brazil, are . 
called “  Seringueiros.’ ' i

Dr. Spruce remarks that all the species of Hevea do hot yield 
Caoutchouc o f  good quality, those o f  fcho gg,p<5* and caat-ingaf 
producing a brittle gum in  strttill quantity. •„

The-'following is a list of the species o f Eevea which have been 
described, their geographic distribution, together with, remarks on 
them:™~ ; •• / , 1 iC  . ;

1, Hevea Bprucecma,'.Miiil. arg,, in Liunaea, vol. 84, p, 201 ; 3)e
Candolle’s Prodromus, vol. x v ,3 p. 710 el seq.

Synonym .--Biphonia, Sprnceam, Bcnlb. in Hooker’s 
Jour. Bot., 1854, p. 370.

Geographic Distri billion.— Province of PaiA.t 
Remarks.— A  smaller tree than Hevea Bm silienxis:

“  Caoutchouc is collected from it on the Amazon., about 
“  the mouth: o f the Tapajoz ” (Spruce in letter to Collins).

2. II. discolor, Mull, arg. in i). C. Prod, tv.., p. 717.
Sp\onym .—-lSip/ioma discolor, Spruce MSS,, Bcnth. in 

B ook . Jour. Bot,,' 1. c , ; Micrcmdra ternata, E-. Br. PL 
Jav. Ear., p. 2 3 8 -(not.a Javanese species!) ,

'Vernacular Names,— .Seryaga de Gap6.”
Geographic I)istrilm|i.on.-~-Ega on the A lto Amazonas. 

Common in the gapo o f the Rio Negro (Barra), and of 
its tributary, the R io Uaupds (Panitih),

Remarks.-—<e The tree scarcely exceeds 25 feet, but the 
branches spread out horizontally, sometimes to a" eon-

* The « Gapo ” (linger* g£ral) is land inundated by the rivers and lakes in winter, 
constituting, a breadth of from 20 yards to several miles, according as the land is 
abruptly ascending or perfectly Hat.

t The “ Caa-tingas” or “ white forests” are parts in 'which, the soil .is a thin 
covering of white sand over granite.

| Jn very special cases only tire the collectors, &c. given. The geographic distri­
bution is. based cm .systematic works on botany and plants in different Herbaria, .
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sidcrable distance. The milk is sparing, scarcely elastic,

0. II. paucrfoliay MAIL arg. in Linnxa, 1. c., I). 0. Prod., 1. c.
Synonym.— panci/olia, Spruce,, MS.,, Benth. l."c. 
Geographic Distribution.— In rocky situations - (or "  daa- 

tingas ”) about Pan lu*6 along the Bio Uaupds (Spruce). 
Also., found in British Guiana (Rob. and Richard 
Schondntrgh. Hancock).

Remarks.—A  largo tree 10 to 50 foot, yielding a very 
copious milky juice (Spruce).

4. I I  rlffidifolia, Mi’ IJ. arg. in -Linnaea, 1. c., D. 0. Prod., 1. c. 
Synonym-—Siphonia ngidifolia, Spruce, Benth. 1. c. 
Gcograpmc Distribution.— Oaatingas of the Rio ‘Umipos 

(about Panurb).
Remarks.— A  milky tree of 30 feet in. height.

5. II, Tirnthamimick Mull. arg. in .Linnroa, 1- c., I). C. Prod., 1, e, 
Geographic .Distribution.—Rio Uaupds (coll. R. Spruce, 

2660).
6. IL  Jlmsilicmis, Mull. arg. id Linnma, h e ., H  C. Prod., 1. c. 

Synonyms. — Siphonia .Brasiliensis, Willd. Kimth in 
llumb. ot Bonpl. N ot. gen. et sp. pi., vol. 7, p. 171; 
Benth. in Hook. Jour. Bot„ 1. c. (Plate I . )

S. Kmthiam, Baill. Etud Gdn. Euphorb., p. 326. 
Geographic Distribution.— Province of Para. Also in 

Venezuela (Humb. et B.j
Roiuarks.— “  A  large handsome tree 60 feet high, branching 

“  Rom the base, and yielding* the Caoutchouc most 
“  abundantly exported ”  (Spruce).

• 7. H .lutea, Mull. arg. in Linmoa, 1. c., 1). 0. Prod,, 1. c.
Synonyms.-—Siphonia lutM, 'Spruce, MS.; Benth., 1. c .; 

Baill., 1. c.
S. apiculaU', Spruce, MS,
S. hrcclfhl'w, Spruce, MS. *
S. apiculata, Baill., 1. c.

Vernacular Haines.— “  Long-leaved Seringa ” (&, apiculala) 
and “  Short-leaved Seringa ”  (S. hrevifqlia).

Hole.—There is some little misunderstanding here. S. 
apicvlata o f Spruce is given by Muller as a synonym.

, S. brevifolia, of Spruce I  have treated as a, synonym also, 
as it .seems to have been-distributed under the same 
number (3139), and from the same locality. They may 

■ .-A 2 ' . '  :



1)0 varieties, or a second .name substituted tor the pro 
vions one.

Geographic Distribution.~Paaur£ on the Kio Oauptri.
Also on the Casiqniairi.

Remarks.— (8. Meet, Spruce.) A  tree 70 -feet high, 
copious milk, though not so much as. 8. Brasiliemis, 
speedily taming black on the bauds and clothes, and 
staining linen pevma'uontly. When dry, very clastic and 
tenacious. I  saw a rubber manufactory on the same 
island (at the mouth of the Uauptri, six or seven miles 
north of the Equator), and rubber prepared from the 
same tree from which I had gathered my specimen's.
8, opicvfala, “ long-leaved Seringa, straight, tall, not 
very thick tree,, smoothisk thin hark, and yellow, odori­
ferous flowers. 8. brevifolia, «  short-leaved Seringa," 
yields less milk than 8. lutect, A  tree cut down near 
Ran Carlos measured 100 feet (Spruce).

8. 11. Guyanensis. Aubh Guyan, p, 871, t. 83u (l/75)<
Synonyms.—.Jatropha elasiica, L. Supp., p. '422 (1781).

Siphonv^elmticct, Pers. Enchir, vol. 2. p. 588.
S. Guyanensis, ,Tus$. . .
8. Cahuchu, Willd. sp. pi., vol. 4, p. 567.

Vernacular Names.—Siring# ' (Garipon Indians); Sieve 
(.Natives of the Esmeraklas); Caoutchouc (Maimas 
Indians).

Geographic Distribution,—•jEVcneb Guiana. About Barra 
on the Bio Negro. Naturalized in Saint Vincent.

'Remarks.— A. tree.50 to CO feet high, trunk 2 feet to 2 feet.
6 inches in diameter; bark greyish and not thick,
.wood white and ligit.

Jleveee species incerta:
Geographic Distribution,— Seringa trees have been found 

to abound on the low islands in mid-river, and along the 
banks of the lliver Amazons,* from the Island of

* The River Amazon changes its mime three, times along its course. From its 
source to its confluence with the Yucayali it is called the Maraiion or Maranoa.
From the Yucayali to the Rio Negro /it is called the Solimocs, Solimocn?, Alto 
Amtmmas or Upper Am as oh, and front the Kio. Negro to its mouth the Amazon or 
Orellana. The chief tributaries oh the left from its mouth'arc the Tocantins, Zingu,
Tapajois, Ramos, Madeira, and Purus. On the right the: ltio Negro, with its tribu­
taries, the Uanjscs ami Codquiari, the latter connecting the Amazon . with the River 
Orinoco. .
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Marojo to its source. Also its tributaries, theTodapt ms, 
the chief Pard district being between it. and the Zmgu, 
along ■ and between live Tapajoz and Madeira from 3" to 
7° SAat. On the Rio Negro, Caxiquaiari. and Daupfs. 
They also occur, according to Dr. Weddell, plentifully

Of the species ablve enumerated. Dr. Spruce remarks (in letter to 
Collins) Caoutchouc is obtained :

A t Para, from Si phonic 'Jh'azilicnsis, VV did., and probably bom
several other species o f the sam o gem us: _ _

On the Amazon. About {he month pf the Papajoz, from A. 
Spnweanch B on llv, towards the mouth of the Madeira are other 
species not-seen by hjrn. in good state :

On the Rio Negro, XJaupes, and Casiqniari, from—
8. discolor, Spruce;
S. ngidifolia, Spruce;
8. Idea, Spruce;
8. pmieifolm, Spruce;
8, apmdata, SpmcC,

and from two other species (Nos. 33.26 and 3457). 
Mhrandm minor, Benth., 1. c,, D . C. Prod., vol. xv., p. 709, et 
M. siphonioides, Death., J. e., D. 0 . Prod., 1. c.

(Geographic Distribution.— R io Negro.
7 , Remarks,__On the Rio Negro, Caoutchouc, clastic as that

o f the Seringas, is obtained from this genus (Spruce).
Dr. Spruce mentions another genus near Jlerm , called by l he 

BaiTc Indians Quniiri, whose', sap contains Caoutchouc, and lrom 
whose seeds a vegetable butter is prepared.

Givimatic CoNDmoNSaor THE IIe v e .,®,
• V ' , Para District, - -in Para the seasons are modified, as to be almost

v ' exceptional. Guiana and Brazil to the N, and S. of the Para 
(listrict forms a somewhat elevated tableland, whilst between them 

.- |s the Para district, the river-valley o f which forms a wide extent of 
\  •_ -■ -low-lying country. During six months very little rainfalls (August 

' 'y * to Pebruarv), the heaviest rains being in April, May, and June. 
'• • . Mr Wallace gives the rainfall for 1847 as 15 inches in April, being

the .greatest 'monthly rainfall for that year. Io  January, Peb-
-* &Tr fX A. Wickham (“ .Rough Notes of a journey through the V riUkn-noss Irofti 

■ y '  TrbirJad &c.,” homlon, 1872) noticed fine “ Ciringa” trees on the banks of
rfuCOrlnoeo, and isoUected-caouichooC for commercial purposes oo an island in the 

. lUver Garicia or Cliirari.
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ruary, and March it gradually increased from 5 to 10, till in April 
it readied 15. In May it gradually lessened, till in June and
throughout, the rest of the'yoar it was under 5 inches (Fig!. 2).

.
JAM. !"£ B .( MAR. APR. MAY. OUM. , UUt.Y.( AUG. ; SEP. OCT. NQV. DEC. ^

INCHES

(is. 1 'I
Fig. 2.—-[Vide Wallace, I. c.,"p. 431.)

■ The heat not generally .above 87° in the afternoon, or below 74°
■atmight. The temperature during three years only once reached 
1)5 ‘ (Wallace). The greatest heat is about 2 p.m., from 89 to Of , 
and never cooler than 78°. The mean for the year, 81° (Bates).
The Amazon begins to fall in the beginning of June; at the same 
time the forest trees begin to push out their new leaves, especially 
those of the river margins. The trees of the Gap6 (land inundated 
during-the winter) begin to flower as soon as the waters leave them.
The Amazon is full o f islands, and these during the wet season are 
covered with water, as. also is a great ‘ extent of low country on 

'• either bank. The Amazon begins to rise in December, attains its 
greatest height in March, and least height in July and August.

The Amazon valley is remarkable for uniformity of temperature 
and for regular supply o f moisture. From June to December is the 
dry season, and January to May the wet. In. the dry season in 
November, there are a few occasional showers, and during the wet 
season intervals o f fine weather. On the Amazon itself the dews 
are scarcely perceptible, owing probably to the strong muds which 
almost daily sweep up it (as far as the mouth of the Dio Negro), 
whilst on the Dio Damos Dr. Spruce found the dews to be very 
heavy.

Up the Rio Negro the heat early in the morning is about 75°
(the temperature of the. water 85", and at noon' 86°), increasing at 
noon to 95° to 100°. On the banks are dense moist forests, with 
Caoutchouc trees interspersed. Dr. Spruce, when at Barra, in De­
cember 1850, found that the rains had set in some weeks previous, 
and from December 10th to the beginning of the following.February 

. only a single day occurred without some rain. In February there
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. . were six fan days; i a March, the most rainy month, but Olio; and
to, A pril 18.11). throe days of fine weather. During March the highest 
temperature was S4|°, many davs it not reaching as high as- 80°, :

On the Solimdens or Upper Amazons the sea breeze is not felt, 
and it is therefore more stagnant and sultry. The whole of t he -  
oounliy along its banks is covered with one uniforni, lofty* im­
pervious, and hu?nid forest. The soil nowhere sandy, but, always 
either a stiff clay, alluv ium, o r  vegetable mould. The vegetation in , 
very prolific*, and the atmosphere', densely.vaporous. A t Ega the 
year is divided according io the rise and fall o f the river. The ,

. great annual rise begins about the end o f February and continues' to 
the middle of June, and the rain falls very heavily at-times. , About 
the first week: in Juno the flood is at its highest, being over 40 feet . _ 
above its lowest point. Towards the .middle o f July the banks 
begin, to reappear. From tiie.middle; of October to the beginning 
o f  January the second or lesser wet season' prevails, and the* second . 
dry season comes on in January and lasts throughout February 
(Bates). \  ■

Forests o f the Amazons. D i. Spruce gives five distinct series o f  - 
vegetation:—  . . ■ ’ ’

ff-T b e  Itiparkd Forests' (or gapds), which with their scrub lie 
, submerged for many months o f  the y e a r ;

2. The. Itecent Forests; , •
3. The Low or W hite Forests [caa-tingas ?], the remains o f  an

ancient and highly interesting veg’etatioh/fvhieb arc now
being encroached upon by a sturdier growth;

4. The Virgin or Grfeat Forests, which, clothe the fertile lands
beyond the reach, o f inundations; and lastly,

5. The Campos or Savannahs, regions, o f grassy and scrubby '
knolls, glades, and hollows.

Mr. Wallace (1. c.) gives the forest distribution of this part o f 
South America. He says that i f  a. line be drawn from the mouth, 
o f the Pariaiba (long. 41° 80' W .) duo west towards Guayaquil, it 
will cut the boundary o f . the great forest in long.-7 8° 30', and for 
the whole 2,600 miles will have passed through the centre of it, 
dividing it into two nearly equal portions. For the first 1,000 
miles, or as far as 56° W . long., the width o f the forest from  north to 
south, is about 400 m iles; it then-stretches out both to north and 

.south, so that in long. 67° W . if extends from 7  N. on the hanks of 
, the Orinoco "to 18° ■$,, on the northern slope o f the Andes o f Bolivia, •
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a distance of more than 1,700 miles. This central line which,
Mr. Wallace draws passes through the centre of the chief district 
for the Hevco:. I f  a lino ho drawn fro.® about ParaMLa to about 
the point o f junction o f  the Elver Araias with the Madeira, then 
continued in a north-west direction to the source of the Meta 
(tributary of the Japura), then diverging it in a north-east direction 
to the junction of the TTrichunge with the Orinoco, continuing this 
in an easterly direction, following the coast when intersected by the 
line till the Oyopok is reached, and continuing the line down it, 
and finally finishing the line at Santarem, it will enclose the whole 
of the Hevea region.

Collection and  P reparation of Pa r !  C aoutchouc.
Tho collection commences as soon as the waters have sub­

sided, namely, in August, and. continues till January or .February.
In  the wet season the milk is too aqueous to allow o f profitable 
collection. The milk is at first of the consistence and colour of 
cream. This soon changes its consistence by the coalescence of the 
particles of Caoutchouc, which are suspended in a thin whey-like 
liquid. Each, morning the collectors visit the trees which have 
been incised the preceding evening and collect the milk. To obtain 
the milk from the tree, with a machete o r ' knife a deep horizontal 
cut is made a few; inches above the base of the tree; from this cut a 
'vertical one'is made extending' high up the trunk. On either side 
of this vertical cut others are made at short distances in 'an  oblique 
direction and meeting it (Fig. 6). The cuts form channels down 
which, the milk runs, and which is received at the base in clay, shells, 
or other vessels. Sometimes the yield of the tree is increased, by 
binding the trunk with cords or bands formed of the stems of twining 
plants (lianas or sipds), resulting often in the death of the tree.*
When a sufficiency of milk has been collected, means are adopted to 
bring about the coalescence of the Caoutchouc. The method more ge­
nerally adopted is by pouring the milk over clay or wooden moulds, 
and drying each successive pouring by means of a gentle heat.
Into a brazier or pan, or pots with narrow necks, heated with wood 
from, beneath, the fruits o f various palms are placed; those of the 
Urttcuri (Attalca excelsa, Mart.) are generally used, but when these 
are not procurable, those of Mxtxmiliana regia or Astrocaryum

* From thAfrontispiece given in Mr. Wickham’s book (v. ante) it appears that, the' 
li.u-bnrous method of denuding the tree for a considerable space of its bark is also 
resorted to. •
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. mimmurmi arc used.- These nuts give off by this toasting to 
wind) they are subjected a thick white smoke. In this smoke the 
Caoutchouc is held and dried. The Caoutchouc prepared in this 
manner has a beautifully ’animated appearance. A  second and more 
modem method is by treating the milk with an aqueous solution o f  
alum, and then subjecting the Caoutchouc to pressure. This method " 
was purchased Ivy the Provincial Government of Para of M. Henrique 
Antonio: Strauss, and is much , liked, inasmuch' as it allows o f being 
performed away from the scene of collection, which is always 
unhealthy. Mr. Augustus 'Tappenbeeh, of Liverpool, who was 
formerly engaged in the Caoutchouc trade in Para, tells me lie 
believes an acid (?) is used in the preparation o f the variety known 
as Virgin Jluhbcr. Mr. Henry'Lee Norris, likewise engaged in the 
same trade in \Pav;i, found strong liquor' aimuoniae, in the; pro­
portion of 0 °-ja, had the desired effect on the .milk. I believe too , 
that the vapour of sulphur plays a part in the preparation of some 
of the Para caoutchouc.

Para Caoutchouc appears in commerce in several form s: 1st, Flat 
pouches or “ biscuits,”  a very fine, carefully prepared Caoutchouc, - 
made" by 'successive dippings and “ smoked,” and with one 
side cut open, for the purpose of Withdrawing the m ou ld ;
2nd, “  Pollies,”  made also in the same manner; 3rd, “  Negro- 
head” or “ surnamhy,”  consisting of the scraps of rubber left after 
the preparation of the ■■'finer-descriptions, rolled into large halls or 
blocks, sometimes twelve inches in diameter; and often very much 
adulterated; and, 4th, Loose “  scrap.”

The export, about 4,558 tons, from Para in 1869 is as follows 
To London and Liverpool - - 161,987 arrobas.*
To European Continent - - 20,514 „  .
To New York - - - 182,843 „

Total - - - 305,344. „

• Maranliam.— Occasionally parcels o f this Caoutchouc are- received
here; it has the general character o f  that o f Lard.

Ceara.— This Caoutchouc, which has the general character o f that 
of Para, consists of reddish-brown string-like pieces rolled up into 
bails or blocks, and known commercially as Ceara “  scrap-’ Species 
o f ILcmrn abound here. The tree is incised at the beginning of the

* An arroba 25| lbs.
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dry season, anil the Caoutchouc which has oozed out, picked off' at 
the end of the dry season. It is good but barky.

,3?BENOH',0'OIANA.
Jlevea Gny emeu sis, AubL, abounds here, especially along the Elver 

Oyapok, the contested houndary line, where the Caoutchouc is 
collected by the Indians and transported, to Par&.

VENEZUELA. .

Caoutchouc is .one of the principal articles of export, hut it is not. 
known under that name in this country. Hernia are said to he 
found rather .plentifully.- Gmtilloa elastic^ may also exist.

Peru.
Under th.e name of Siphonia Penm ans, n. sp., is a specimen in 

the Kcw Herbarium, collected by Lechler at San Gavan, in the, 
■Eastern Cordilleras o f Peru. On the ticket there is a. note that the 
tree attains 80 feet in height, and that the milk of it is used in  
making waterproof garments. Mr. Markham also (Travels m Peru 
and India) noticed Seringa trees in Peru.
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NATURAL ORDRR,— ARTOCARPACEiE.
- ' ■ ' . ' : ' ■' U U U : p ■’ '

- - : : - ■■■ . 1 . ■ •
1.' A merican. . Sources of Supply.

(Jastilloci elastic®, Cotv., ot G. Mcwlihamianai Collins, species nova,' " . ' , ^
Cmtiltw , elastiea, Cervantes.— Suplemenio a la Gazeta de 

Litcratura,*- Mexico, 2 de Julio do 1794 • Trecul sjir les 
Artocarpees. Anri, dcs Sc. Nat. 3° sdrie. Rot. f .  8, 1J1. 5, 
1817 (Plate 2).

Vernacular Name.-r-“. TJ16.”
Geographic Distribution.—  Vide post. - 
Remarks.-—Don Vincente de Cer-vantcs describes trio Ulr 

tree as one of the. loftiest and nioSt luxuriant of the 
forests which adorn the. hot north-east coast of Mexico. 
Stem three to four yards in eircitmferonee, and very 
straight. Bark smooth, soft, three- to four lines tliiclcf 

. ■ • Branches alternate, horizontal, round,. flexible, and
furnished at thp upper end with stiff hairs. Leaves 
.alternate, a foot and a' half long, and seven inches broad,
strongly sinuate at. the base, generally terminating in 

• a point, pubescent on. both surfaces, entire, though 
appearing toothed at -first sight, especially the younger 
ones, in consequence of the villous brushes formed by 
the pubescence at the margin of the leaves, and disposed 
at equal distances from each other; . Fruit
from 5 to 20 oval drupes.

-  ....____ L_________ ___________ 1 - . . ---------------------------- ---------------------------------~~~---- ------------ ------------- .-------------------f---- -----—

' * In the British Museum copy there is no plate of this plant, that of another plant 
being inserted in mistake. There is an English translation of it, and a plate in 
«  Tracts relating to Botany, by Charles luinig. Printed and Hold by Phillips and Fardon, 
London, 1805.” The account was given b y -Cervantes as an inaugural lecture on 
botany, and the plant named after Don Juafi del Castillo, who was sent to examine 
the vegetable productions of Mexico, and died in that country in 1793,' Cervantes’ 
name of the plant h really ilastilla elasticci.
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C, Jfarkhmniaita, Collins, sp. nov. (Plate 8).
Yernacular Hame.—■U16-UJ6.
Geographic distribution.— Panama (Sutton ITayos !)
Description.— Leaves alternate, petiolate, oblong-acumi­

nate, margin serrate, younger leaves entire, with a long 
slender nearly entire acuminate apex, and a rounded, 
not cordate base, upper surface glabrous, under surface, 
midrib and veins covered with stiff hairs, lamina as 
much as 18 inches long and nearly 7 inches broad, 
the midrib giving off from. 18 to 20 lateral well-marked 
veins. Petiole semiterote, clothed with stiff hairs, about 
•three lines long. Stipule; axillary, solitary elongate- 
triangular, glabrous within, covered with stiff hair’s on 
the outside, caducous, half an inch in length.

Mule flowers unknown.
Female flowers, many a ggregated in a piane involucrato 

nearly sessile axillary receptacle. Perianth tubular 
formed of four oblong thick leaves, covered externally 
with short stiff hairs. Stylo short cylindrical, with two 
thick leaf-like stigmas having serrated edges. ' Ovary, 
one celled, and one seeded, the ovule suspended from 
the top of the-cell.

A  small tree 20 feet high. In low woods, Lion IIill, 
Panama Kailway Station (Sutton Hayes, Yo. 7 ! in 
Herb., Brit. Mils., Kew, et Collins).

Remarks.—-This plant, of which the materials at hand will 
not admit of a fuller description, differs from C, elastic a 
in being pubescent on. the nerves and petioles only, and 
not on the parenchyma o f the leaves ; in the margins o f 
the leaves being dentate, the lea v es of the C. elastica 
being entire, the villous brushes of stiff hairs on the 
margin being likely to be mistaken for serratures, and 
also in being somewhat smaller, ovate, the C. elastica 
being almost panduriform and. somewhat auricular at 
the base. Mr. Sutton Hayes describes its general ap­
pearance as being very similar to C. elastica, having 
spreading branches, stem smooth, four or five inches 
in diameter, the fruit a little different, o f a red colour, 
and covered with a silky pubescence, hut .the most
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obvious difference being in tire leaves. Tiro Caoutchouc 
from tills second species ho did not consider’ so good 
as that of O. elmtica.

In Nicaragua, Caoutchouc is obtained from Cas/illoa 
clnation, arid another’ species which may be Castillou •
Mm-Hamiana, or a third species.* M. Paul Levy, 
in a letter to me, thus describes it:-—Very near 
to the 0. elastic*', but its leaf is oval. Fruit 
6- 10' centimetres in diameter; reddish ■ yellow pulp 
enveloping the weeds. Trunk smooth, cylindrical, very 
straight, of about 50 centimetres, diameter rarely

■
 reaching 150 centimetres; primary branches not

numerous and comparatively short, giving rise to a 
multitude of secondary branches, which are long and 
slender. Leaves in tufts of 5-0 or more, with a 

. terminal bud. Bebin d these leaves In December appear 
small grey points, which eventually burst into an infinite 
number of small blossoms, many of winch the February 
winds carry off.* The remaining ones promptly ripen 
to .fruit, and from two centimetres, the width of the 
flower, a fruit is produced from *6-12 - centimetres in 
diameter. The fruit is covered beneath with greenish 
grey scales, arul attached to tlie branch by a very short 
peduncle. In April the leaves fall off, and new ones 
are. produced immediately. Tn the middle of January 
tlie tree begins to flower, and in March is the period 
of fructification.

I-Iowevor, as my specimens have not yet arrived, I 
cannot say whether it be identical or not.

Dr. .Sccmannt speaks of “ a species of Caoutchouc 
“ known by its Aztec name of Tile." ]Srow he know 
the C. clast ica well, and often spoke to me respecting 
it. If it was G. elastic®, I think he would have used 
more concise language.

General Geographic Distribution.— The Hie trees aro found 
in Mexico, all Central American Republics (viz., Guate- '

* Since the above was m typo, F have been favoured with a personal visit by 
M. L6vy. On shewing him the proofs of the two plates of Castilloce here given, ho 
remarked that* his species differed from both, being in its characters intermediate 
between them,

f “ Dottings on the Roadside in Panama, Nicaragua, and Mosquito,” London, 1870.
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mala, Salvador, Honduras* Nicaragua, and Costa Brea), , 
Isthmus of Panama, West. Coast of America down to 
'Guayaquil, and the slopes of the Chimborazo. They 
have also been found in Cuba and llayii.

Vernacular Names.— Arbol del W(' (M.oxieo).
H ie-(of the Creoles).
Ult'-VM*
TlleqmJmitl (Aztec TTlc-trec, Huitl- 

tree).
Jebe f  (Ecuador, written Jeve or H ove).
ITnle (Nicaragua, amongst Civil In ­

dians and Creoles),
W/i (Carib Indians), . "
Tmsa (Mosquito Indians).

Climatic O oN hm om  .
The species o f Castilloa "seem to like best and thrive.in thick, 

humid, warm forests. They abound in Nicaragua; and as I  have, 
through the kindness of my friend Dr. Bureau, of Paris, received 
from "M, Paul Ldvy, a botanical collector in Nicaragua, a good 
account of their history there, it will serve to give a correct idea of 
their habits.

The basin of the Bio San Juan is where the TJ16 tree grows to 
perfection. This river is the natural vent of the two vast basins 
of the lakes o f Nicaragua and Managua, receiving numerous 
tributaries, which have all their sources in the innumerable tracts 
hitherto Virgin and unfrequented, and where the trees abound. 
The, ground is very fertile. The district is very unhealthy— if 

Sains' fo r ' eight or nine months in the year-—and the climate very 
warm and humid. Castillo is the entrepot where the hnleros (as 
the Caoutchouc collectors are called) start from, having first 
ascertained at this old fort the best districts. These hnleros are 
nearly all natives of Grenada, or of the Department o f  the Jtivas. 
The trees prefer humid and warm soils, hut not marshy, clayey, or 
gravelly ground, and the presence of these trees is looked upon as

« The duplication of a vernacular name gives intensity to its meaning, and is nearly 
always done in the case of medicinal plants. The milk of the III Vis an effectual 
remedy in diarrheal complaints; indeed, if a sufficient quantity were taken it would 

glue upthe viscera.
f The same name is also applied to the Siphocdmpylos Jamcsomanis,rD,C,, a small 

lobcliaceous herb yielding Caoutchouc (Spruce).
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indication of a fertile soil. It is not distributed irregularly

sugh the forests, but sometimes irt. little groups, more or loss 
isolated, such a group being formed a man oka (spot). This 
grouping is the normalstate, and is believed to be caused by 
monkeys; dropping the seeds near art isolated tree, as they are very 
fond of the pulp by which the seeds are surrounded. The trees are 
distributed in ret,as (reins) or bands, either in a north to south, 
or east to west direction, the first probably caused by monkeys, by 

; the trees being on a declivity, or by water, and the second'by the
wind, which daily blows in that direction. This irregular distribu- 

, tion has led M. Levy to the' opinion that in cultivation they should
bo interspersed between other trees rather than form separate 

; plantations, as he thinks that this sympathetic and antipathetic
tendency should not be lost sight of. The hulo is often near water­
courses, and nearly .always on the banks. Trees of small groups '
give a better net produce than those composing large groups.

Collection and P reparation op Uli5 Caoutchouc,

Time o f Tapping.— In N icaragua it is found that although the Hule, 
yields the juice at all seasons, the most favourable season is April,
When the old leaves begin to fall and the new ones to appear.
During the rainy season from May till September the richness 
of the juice diminishes. Prom that time till January the rain 
diminishes and the milk increases in richness, and the tree prepares 
to flower, ancl the fruit appearing in March, during which month 
and the succeeding one the milk is at its richest. The difference of 
yield Caoutchouc contained in an equal quantity of milk would in 
April be 60 %  more than in October.

Yield by Tapping.— A  tree of about 18 inches in diameter hied by 
, skilful hands in April would yield about 20 gallons of milk capa ble

of giving 50 lbs. of Caoutchouc. This is, however,, the■ maximum 
yield; the average is a little below this. A  tree of from 20 to 80 feet 

k  to its first branches is expected to yield 20 gallons of milk, and each
gallon o f milk to give 2 lbs. or 2 lbs. 2 oz. of good dried rubber.

Mode o f Collection 'and P r ^ a ra ^ ^ .—Thehuleros-makesaladdor 
of climbing plants, if unprovided with guachos or hooks, and fastens 
it to the tree as high up as possible,. He incises the tree with a 
machete or axe well sharpened, in either of two ways. One method 
is by making one long vertical cut, with diagonal cuts running into
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it, as in Brazil, and a second is by en-cirling the tree with spiral cuts
at an inclination o f about 45° ‘ (Big. 4), I f  the tree be large, two such 

, spirals a re made, either crossing each other or lying parallel with each .
other (Big. 5). A t the bottom of the trank an iron spout is driven, 
and the milk received into iron pails. In the evening the milk is 
passed through a sieve in order to free it as much as possible from 
foreign matters, before transferring it to tlie barrels' in which it, 
has to be treated. The coalescence o f the Caoutchouc is brought 
about by the addition of the juice of various plants, rale named 
achefe, and another, or the same, named coasso. Or. Seeman found1 
that the achcte was the very common Ipomaw bona-uox, a convolyu- 

' laceous plant. This or these, plants are collected and moistened 
with water, bruised, and the juice, after straining, added to the milk, 
one pint o f the j uice being sufficient to effect tire coalescence o f 
One gallon of milk. The Caoutchouc, after Uiis operation to which 
the milk is subjected, appears as a soft mass floating in a brown 
fluid, and smelling like new cheese. This mass is, subjected to 
pressure from a plank or iron roller, and is called a tortilla, and 
when dried weigh about two pounds, and generally the produce 
of one gallon o f milk. I f  these plants are not procurable, about
two parts o f water is added to one part o f milk, and allowed to 
stand for 12 hours. The residue which separates from the water is 
poured into vats made m  the ground and left to dry. This drying 
takes from 12 to 14 days. Sometimes the milk is simply poured 
on prepared ground, and the watery portion allowed to evaporate 
or otherwise disappear. This, when dry, is subjected to pressure in. 
order to get rid of the bo'lsas or pockets of watery liquid. These 
slabs o f Caoutchouc are called torta, tortillas, or merds. When tlie 

e Caoutchouc is allowed to dry in the iron trough, it is rolled into: 
balls and called cabesm. That which dries in the eats made in 

- the tree is called bola or buruoha, and is highly prized in New 
York. Merma or loss by drying is calculated ah about IS  7 0,

NicAkag-ita.
Caoutchouc, as has been seen, is an important article of export 

from Nicaragua, most o f  it going to New York. The production, 
chiefly of the San Juan district, from September 1869 to Sep­
tember 1870, amounted to 10,000 quintals, giving employment to 
about 600 Iralerds,

^  1 6  HEPOIIT ON THE CAOTITCIIOTJC 03? COMMERCE.



rlhe Caoutchouc produced here is known in commerce as 
“  Carthagena,”  and is imported in the form of sheets of £ inch ’ 
thickness. It has a somewhat “ chewed”  appearance, resulting 
horn pressure. It is of very good quality. In colour it is black’, 
and also tough, and occasionally “  tarry.”  I f  analogy of character 
be anything, I  should say it was the produce of Oasti/loa, which is 
plentiful. Dr. Spruce says (in letter to Collins), “  I  have often

been told of a pinnate-leaved tree which I have never seen, but
there is said to be such an one about Serpa on the Amazon, and
the same or a cognate species in New Grenada, the Caoutchouc;

" of which finds its way to Cartagena.”

ECUADOR.
Ecuador Caoutchouc is exported from Guayaquil, and is the 

■ produce of Castilloa elastica. It is in large Hakes or lumps’ of a 
whitish colour in the best kinds, the lower kinds being porous, the 
pores being lilled with a disagreeable black liquid, which Stains the 
knife and hands.

Peru.
Tk.e Castilloa elastica is reported here, but its produce does not 

seem to be exported.

" Panama.
Large quantities of Caoutchouc from Castilloa elastica and Mark- 

hmnianaare prepared, and chiefly sold in New York. The trees 
are plentiful on the Rio Gatun and Rio Trinidad. It is chiefly . 
collected in the forests of Darien and Panama. About 2,000 men 
are engaged in collecting it along the principal rivers. The trees 
are cut down to obtain the “  caoncbo,” and. in Panama there are ■ •
two establishments for cutting and drying it.

Costa R ica.
The ITle-TJlb is said to exist here in great abundance.

Salvador.
Caoutchouc is collected from Castilloa elastica for export, 

though unknown as such in this country.
(8279.) B
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W est I ndies,
Under the name of “  West India ”  the best descript ion of Central 

American Caoutchouc is known. The [most is in the form of 
block's, consisting of thin separable “ sheetM and of great purity, 
and the second as “ scrap ”  good, but barky* 'In'general character 
it is good, but barky. None of the West India Islands seem to 
produce Caoutchouc for commercial purposes, and it owes its name 
to the fact.of the West India steamer calling at St, Thomas as the 
last station. Yucatan or Belize or the Central Republics may 
furnish it.

Honduras.
This description of Caoutchouc, probably also the produce of 

Cmlilloa elasUca, appears rarely in English markets. It is of good 
quality, and very free from “ tarry 95 matter,

Guatemala. ■ V  . * ' _
This Caoutchouc is the lowest American variety. .-It is prepared 

in blocks, consisting of sheets pressed together, hut contains mixed 
with the Caoutchouc more of the black resinous substance than 
any other variety. This resin, which gives Caoutchouc a “ tarry”  
appearance, is not liked, and its presence in quantity prevents 
Guatemala Caoutchouc from attaining a much higher price.:
Mr. Mann informs me that in Hanover they do not intend to 
buy any more of tins variety, as the “  tarty”  matter is believed to 
make the workmen ill.

Mexico. '
As has already been stated, the Castilloa elasUca is very abundant 

in some parts of Mexico, on the warm coast regions, and especially 
at Cordova and Vera Cruz. Parcels of Mexican Caoutchouc have 
been recently sold in London and Liverpool.

2.—A siatic Sources op Supply.
Flews elasUca, lioxb. &c.

Ficus elastica, Eoxb., FI. Ind., v. iii. p. 545.
Vernacular flames.—Kumir or Kmmeer (Bengal). Folum 

’ Karel or Kohlchlct, (Javanese).
Geographic Distribution.—-Assam, Java, and probably 

other Malayan countries. Cultivated in Malabar, &e.
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m laccifermn, Mi<p, Flo, Ind. flat., v. i. p. 575. Thwaites’ 
. H . Zaykin,, p. |65.

ynonyrn.-..M em  laccifem , Eoxb., Flo. Ind., iii. p. 545.
W ight’s,Ic. t. 650.

, Geographic Distribution.— Assam, Java,' Ceylon, &c. 
Remarks..—The lato Dr. Anderson, when uBEnglsmd,' as­

sured m.t; that he believed a part of Assam Caoutchouc 
was furnished by this tree. It would ho interesting and 

• ■ • useful to collect authentic .specimens.
General Remarks.— Ficus elastica is the chief, if not the only 

source o f Assam and Java Caoutchouc. Other Artocarps deserve! to 
ho examined, especially those of the genus Fiats and Artocarjrm, 
A . chaplaslm&ml Uihoocha— for instance.* Mr. Leeds, writing from 
the Silligoree Camp, Sikkim, says he has collected and sold 
Caoutchouc obtained from Ficus ludica. Is this a slip o f the pen p 

.. . . I t  does certainly yield Caoutchouc, hut, it has .always been stated,
in insufficient quantities for commercial purposes.

Ficns elmtica, Roxb.
I ndian ob A ssam. Caoutchouc. '

Geographic^ Distribution and Climatic Conditions.— To Mr. Gustav 
Mann’s very excellent and valuable Report on the Caoutchouc 
Trees iu the Duirung District,f and a long, valuable MS. account 
furnished me 'by the same gentleman, through the kindness and 
courtesy of Dr. Brandis, the Inspector General of Indian Forests,
I  am chiefly indebted for the geographic distribution, &c.

The Ficus elastic# is found; along the foot and in-the low tropical 
valleys, o f • the Himalayas, from the Mechi River on the Nopaul 
boundary at 88° E,: long., to the extreme eastern boundary of 
Assam, 79° E. long'., as well, as along the foot and in the low valleys 
of the southern mountains o f the Brahmapootra valley, viz. the 
Batkye Mountains, the Naga, Khasi Jyntoah and Garrow Hills. 
Although found so far west as the Ncpaul, boundary, it is not 
abundant until east of the Bor A nd dee ( the western boundary of 
the Burning district), where it is common in the forests at the foot

■;—A A —  :—-?—     .____________ _______  ___ I.
* From what I recoiled, of a specimen I have seen, said to bo from this tree, it had 

a brittle and non-elastic character very like that of Bassia clhptica Dal
f “ Progress Report of Forest Administration in Bengal for the ,.«• 1868-69.” 

Calcutta, 1869.
B 2
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o f  tlio hills in the Khaling, Booree-Goina and Koo:reoapar.alv 
Dooars, between-the B orR uddoe and H oora Dhunseorce I f  ml dee, 
and has been exported from the forests, which extend over about 
40 square miles), as ■well as from the low valleys o f the Bhooian 
11 Ills, immediately above them, and especially from the forests in 
the neighbourhood of the exit of the ISoonac iNuddce in  the 
Khaling Dooar and the adjoining hills, and those between the 
Deemjany and the Rootah Nuddces,

In 'th e  Chardooar forests, between the Moora Dhunsceree, or 
Rootah Nuddee and the Bhoralee River, they are abundant. The 
Chardooar forests cover about 220 square miles. In these forests, 
between the Beelseeree and the Gobhoroo Nuddees, they are found 
as tar as 16 miles from the h ills ; but as here the atmosphere is 
drier than at the hills, the produce is not nearly so abundant.

In  the Nowdooar forests, covering about 2,000 square miles, the 
atmosphere is dryer, hut the Caoutchouc-obtained from, trees close 
to the hills is good. 7 4

In  the’Clry dooar forests, Caoutchouc trees are only found. In the 
■ forest along, and immediately at, the foot of, the hills. They are 

also most abundant in. the Luckim porc and Hag a H ill districts, as 
well as in the low valleys o f  the mountains immediately adjoining 
them. ’

M r. Leeds, the conservator of the Bengal forests, writes me that 
he has been collecting Caoutchouc in Sikkim ’(Camp Silligorc©), 
it being the first collection in that district.

Collection and P reparation  op A ssam Caoutchouc.
Mode o f Tapping.— The collectors with their “• Daos ”  or knives 

; cut every part o f the tree they can get at. The cuts on the lower 
portions'of the stem, and the roots which run along for a distance 
o f  30 to 40 feet, vary from  6 to 18 inches in length, and are made 
diagonally through not only the bark, hut also the wood, which is 
thus injured. The cut is elliptical in shape, being about 3 inches 

•' ■ ’ across the centre. The milk flowing from these cuts is received
into holes prepared in the ground, or in leaves doubled up in funnel 
shape. The cuts on the upper branches are smaller, and the m ilky 
juice is allowed to dry on the tree. About 50 oz. o f  milk is the 
yield o f  a tree in  August, giving about 15 |- ok. o f pure Caoutchouc, 
During t, , cold season, from October— March, the m ilk is scantier, 
but, richer than in the warm weather, March— October.
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Mode o f Preparation.—The first or “ loaf”  kind obtained from 
the lower parts o f the stem and roots is the only kind prepared 
■artificially. The milk is poured into boiling water, and'stirred till 
it gets sufficiently firm to be carried about without being clammy 
or sticking together. Messrs. Martin, Richie; & Co., o f Tczpore, 
to prepare their Caoutchouc, poured the milk into large wooden 
boxes' or bins 6 feet square, and partly filled with water, the 
Caoutchouc after a time floating on the top. The .Caoutchouc 
(being still fluid) was then taken out and boiled over a slow fire in 
iron pans 4 to 6 feet in diameter, and 2 to. 2 i feet deep, 2 parts'of 
water being added to the Caoutchouc, and the whole stirred con­
stantly. As soon as the Caoutchouc coagulated into a mass, it was 
taken out with iron forks and pressed, and again -boiled and pressed, 
and then dried .in the sun, and finally washed over with lime.

Assam Caoutchouc is shipped from Calcutta in baskets made of 
split rattans, and generally covered with a “  gunny ”  bag. These 
«  baskets ”  weigh about 3 cwt. each. The Caoutchouc has a peculiar 
mottled appearance, and consists of pieces from a cream or flesh 
colour to that of a bright pink, verging into red. It is very glossy, 
and sometimes covered with a film (oxidized?) of a greyish white 
colour. The Caoutchouc is either in the form of separate balls o f a 
stringy character, or large masses or irregular blocks. Though it 
is somewhat improved during the last year or two, it has always 
been noted for the large admixture of bark dud earthy matters.
Some “  block ”  Assam has been known to yield 35%  of bark, clay, 
and sand. During the past year Assam Caoutchouc has obtained 
2s. 3c/. per lb. (Para, same date, 39. Id.) This Caoutchouc, which. I 
sawg was very pure, and in small balls. Mr. Leeds’ specimens, 
which were only an average of that collected at the Silligorec :> 
Camp), I  valued at the same time at 2s. Ori. .to 29.1c/., it being 
slightly “  barky,”  owing to tha*Mll men being unused to collection.
Afc the request of Mr. Leeds I  had furnished him with a few hints 
on the subject, and was glad to find they had had such a good effect.
Mr. Leeds insisted, and rightly too, on the Caoutchouc being pure 
and unadulterated.

Mr. Mann gives the forest revenue derived from Caoutchouc in 
the Durrung, Luckimpore, and Nowgong districts tor the years 
1801 to 1870 as 83,733 rupees,* the total for 1809-70 being 23,910
rupees. _________  _ _____  ___

* Printed as “  maumls ” in the Report.
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To. 1868, .2,500:mauiuls were sold in the Mungledye Bazar, about 
the Same quantity in tho Tczpore, mid, 3,500 in the Chydaour,

A  quantity of Caoutchouc is also.imported into Assam, collected 
by the tribes from the hills beyond British territory.

Malaya#  Caoutchouc.
Singapore.*—The Caoutchouc which takes its name from this 

island is the produce of surrounding countries, and has' all the 
characters o f the Caoutchouc yielded by tho Ficus elastic®, Boxb.

Caoutchouc is imported into Singapore, which is theenfcrop6t for
the Malayan Archipelago, from Java, Sumatra, China,■ Manilla, 
Borneo, Malay Peninsula, Penang, and Malacca. Of these ..coun­
tries, that o f .Borneo and Malacca' is the produce of Vrceola elastica,

. Roxb,
J ava Caoutchouc is the produce of F/ous elastic® as identified by 

my friend Dr. de ‘Vrij. I f  is called “  Fohon K arel" or Kohlehlcl* 
by the natives. They incise the tree and allow the milk, to dry on 
the trees, forming the strings so obtained into a rope-like torch, ■

. which they use'irk searching for edible birds’ nests.
Penang and Siam  produce Caoutchouc of good quality, and 

having the characteristics of that furnished bj-M cus. With regard 
to Penang, there is an asefejnadaceous ■ plant,- the Ciwanchum 
ovalefolinni; Wight, a smooth twining plant, which Dr. Wadi oh says 
yields an excellent Caoutchouc, but all my inquiries respecting the 
question have had no present result '

China is • said to contain Caoutchouc trees. Dr. Seemannf 
mentions the Ficus clusllw , flesh., as a Cultivated plant in 

. Hongkong.t ' " ’ ; , .
A frican Caoutchouc.

M abasascau.— Hr. Mfeller records the Ficus elastic a, Roxb., as 
occurring here. 5

Angola.— "Dr. Welwitsch mentions a species o f Ficus yielding 
Caoutchouc.

* « Kohlehlet S. =  Ficus elastka 'ilxh., var. bengatensis HI.” HasAatl. Cat. PI. in 
Ilorl. Bot. Bagorienni Cult.

■f Soemann, ‘‘ Botany of tfie' Voyage of H.M.S. ‘ Herald,’ ”  ]>. 4 1 3 . London,. 18o2-7.

' v.

'< «* ‘ : : ■ : '
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iATTJEAL O RD ER.— APO CYNAOExE.

1. A m e r ic a n  Sources op Su p p l y .

Hemcomia specm a, Mull, arg- 
Pernambuco Caoutchouc.

Hmcorma speeioser, M M . Arg, in Martins’ Flo. Bras., Apocynaceai,
p. 24s,

Vernacular Namvs.— Mangaiba (Piso, Bras., p, 70 ); Man- 
gabiba vel mangaiba (Marcgr. Bras., p„ 122).

Geographic Distribution.— About Bio Janeiro. In the' 
provinces o f Bahia, Pernambuco, Goyaz, Sao Paula, 
Scrgipe, Minas goraes, liayal, &c.

Varieties.—-a. minor — 11. speciasa, Gomes, obs. hot. mod.
bras. 2, p. 1, t. 1 ; D.C. Prod., viii., p. 325.

b. MaximiliaUa =  JET. specm a, Fees 'efc M art.,.
Act. Soc. Cur., xL, p. 86.

c. Zundii. D C . Prod. 1. c.
d. Gardneri, Mull. arg. =  II. pubescens (3.

r Go-rdneri, D.C. Prod. !. c. ■
e. pubescens, Mull. Arg, =  II,pubescens, Fees; 

et Mart. 1. c.
Remarks.—-The fruit is held in high estimation, is o f a 

yellow colour, a little streaked with red on one side, and 
about the size of an Orleans -plum. The tree reaches 
the ordinary size of the apple tree, with small leaves 
and drooping branches, giving it the appearance of a 
weeping birch. It affords a good Caoutchouc, hut is 
not much collected, as the tree is more valued for its 
fruit. M ., Clausscn* gives its general geographic dis­
tribution as being on the high plateaux o f South 
America, between 10° and 12° S.L., at a height of 8000 
to 5000 feet above the sea level. The Hancornia lam , 
A.D.C. (Tabernmmmtama laxa, Benth.) is theAm belm m  
lam , Mull. Arg., Mart. El. Bras. The Hancornia gracilis, 
Benth., is the Zsckolciem gracilis of Mull, Arg., 1. e. The 

■ Govmci dnlcis, Benth., ( =  C. ntUis, M ull. 1, c .)  and the

* Brit. Assoc. Reports, 1855, p. 103.



0, inpJiylla, Aubl. .(— 'Qerbet'aHHphy'lla, Bodge), yield 
also a milky juice \vInch Is elastic when frdsh, but not 
so when dry. '

2. A siatic Sources of Supply.

. , Uroeola elastica, lloxb. . '

“ Borneo”  Caoutchouc [and Sumatran].
Uroeola elastica, lloxb., As. lies., 1799., v. 5, p. 167, c. icon.

1). C. Prod., via., p. 658. Wight,, io. t. 473.
. Synonyms.—  FraMa gwnmjera ? Poirefc.

■ Tabermemontana elastica, Sprorcg. .
1 cmacularNamcs.— <7ulta-msuoy: smith (Mat.,milk-gum); 

fmUwxm', variety .a., jinlawmi stmt, or milky jinlawan.'; 
vnridy\psjint<Momi halat, or round fruited jintiwan; and 

. C. ngret or ngerit jinimmn P also variety a serapit, 
•: most common; variety b., pelaho, the best variety; and 

variety c., memuigan, i\w greatest quantity. Getuh- 
hatjai ? Sumatra , '

. •• .OeograpMc Distibmtion' --- llorneo, Singapore (all
• ■ destroyed ?), •. Sumatra, Penang, and Malay Peninsula 

generally. .
BeMarks.— When first this Caoutchouc appeared In com­

merce (1861) under the name of “  gutt$wsusu,,?.fconi 
Borneo (via Singapore), I succeeded in identifying it as 
the produce of Urceolct elastica from comparisons drawn 

- from the ’ “  Singapore Local Reporter,” * Mr. James 
Motley,f Mr. Low,$ ltoxburgh,§ and Campbells'|| 
accounts and specimens.

• • It is a climbing plant, sometimes attaining* to a length of 
200 paces, with a trunk at-times as thick as a man’s 
body. The bark is soft and thick. The fruit is large 
and of a fine apricot colour, containing from 10 to 12 

' seeds surrounded by a pulp of a delicious flavour.

* August 7th, 18153. ‘ ' -
f Jvcw Jour. Botany, v. 5, p. 167, &c. •
| Sarawak ; its Inhabitants and Productions, by-Hugh Low, Loiwi'cm, 1848.
§ Roxburgh, 1. (!.

f, jj In Ilptb. Brit. Mus. ' / '

• " - '  >
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Collection and Preparation. , - ' ■
The plant is cut into small pieces from, a f.eyo inches to two or 

three feet in. length,' and. the milk allowed'to- flow into jars or 
1)tickets, the flow being hastened at tunes by applying. heat to one 
end of ilie billet. When a sufficiency of milk has been collected, 
salt is added to it, by which means the particles of Caoutchouc are 
made to coalesce together, and the outside being acted on first 
encloses little cells or pockets of fluid.

Borneo Caoutchouc is white, soft, porous or spongy, generally 
wet, the pores being tilled with salt water and whey. When old it 
changes colour to a dull pink or red, and frequently contains a 
saline incrustation on the inside.

8. A siatic ynd A p&ican Sources op Stjpplt.

JP Ulnglbeia editlis, Roxb., cor, pi. h i.; t. 280, ib. 3?1. Ind.,
’Ed.* 1832, v. 2, p. 57. D.C. Prod., viii., 321; Ver. Luli-mn,

' Geographic Distribution.— Chittagong Silhet, Madagascar,
Mauritius., Cult, in Java.

Bern arks.—A climbing shrub.
. W : MarUbanica, Wall., pi. As. liar., hi., p. 45, t. 272.

Geographic Distribution.— Martaban, Chittagong.
R e m a r k s .Juice copious. India rubber collected.”

(MS. note in Herb. Ind., Hook, 01, and Thomson.)
W. Javardea, Blum., bydr. tot. ti. ned. Ind., p. 1024.

' Geographic Distribution.— Woods in Java.
W . celeUca, Blum., 1. e.
]V. ? curiacea, Wall., list n. 1620, pi. As. Bar., 3, p. 45. ■ X  J  7

Geographic Distribution.— Singapore.
Remarks.—Twining plant.

General Remarks.— Of these species we; have only record of two 
species, W. M i s  and TV. Martabanica, having Caoutchouc pre­
pared from them, hut I have mentioned the others in order to 
direct attention to this point. Dr. Roxburgh found W, edulis in 
Chittagong and Silhet, and describes it as a climbing plant which 
when wounded yielded a pure viscid juice, when soon on exposure 
changed to Caoutchouc. This plant is worthy of attention.
Species of WUlughhc'ue have also been recorded from Rangoon,
Malacca, Khasia Hills, and Ceylon.

REVOKT ON TIL 11 OAQUTCIIOTTC O f COMME11C.B. • 25
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4, A frican Sources, of- Suite v.

Vahem species. Madagascar Caoutchouc.

Vahm gimmifera, Lam., I l l  l  109, D.O.. Prod, v iii, p. 827.
Synonym.— Taberncemontana ntjaamo-sa, SpreDg.
Geographic Distribution .— Madagascar.

K  Madagascariemis, Boj., If.orfc. M aw ., p. 207, D.C. J. c.
Synonyms.—JHchiles, Sieb., fl. Maur. Exs., n. 124.

Faterna elastica, Sicb., ibid, n. 278.
Vernacular Kamos.—  Vow^m .r6; Vod-llinc; Mane de 

Gonirac tlastique (I'r.), Voacanga,
Geographic 'Distribution.— Madagascar and Isle of France.
Remarks.— A  climbing shrub ; ; flowers in March and 

December.
V. Comorensis, Boj., Hurt. Maur., p. 207, D.C. J. c.

Vernacular Name.—  Vaughinia.
Geographic Distribution.— Johanna (Comoro Islands).
Remarks.— A  beautiful climbing shrub ten feet high, 

growing near the sea and by water, and in woods to an 
altitude of 4,000 feet. Flowers white, sweet scented; 
fruit, colour and form of orange. Flowers in September.

V. Senegalensisy A. D. €., Prod. 1. c.
Vernacular Name.— Anjouan. \
Geographic Distribution. —  A  olimbing shrub in 

Senegambia.

C General Remarks.— M . Coignet* mentions that on the North-east 
coast of Madagascar, Caoutchouc is obtained from three varieties o f 
climbing plants (Vahece), and a shrub 16 to 19 feet high, Of the 
climbers one variety gives the best product, though, the natives 
mix all together. The Caoutchouc is prepared in either o f two 
ways, by treatment with salt water or by artificial heat. Mada­
gascar Caoutchouc, which is rather new to English commerce, 
was first known as “  Mauritius ” Caoutchouc. It has been however 
largely used in France. A t the present time it is highly valued in 
this country, standing next to Para in price.

* Bulletin de la Society de Geographic, Sept. 1867, p. 289.



Landotphue Species.
“ AVest Coast;” (African) Caoutchouc.

Lanclolphia Owarienm, Pal. do Beauv. PL Owar et Benin, L, 
P- J'L t. A t , D.C. Prod. vi.iL., p. 320.

Synonym.— Pcederm Otoarienm, Spreng., Sys. i., p. 069. 
Vernacular Name. — Lieongue or Liconigue (sing.).

Macomrjue (plural form) (Plate A).
Geographic Distribution. — Dr. Wehntsr ii remarks (in MS. 

to Collins) that this species “ first discovered by Paliso| 
de Beauvais in Owar and Bonin, and afterwards by Don 
in Sierra Leone, I  have encountered rather frequently 
in several of the highland districts of ..A ngola, and con­
sequently tlie habitat of this plant may he stated as 
extending from 10° lat. N. to 10° lat. S. on the tropical 
coasts of West Africa.” '

Itomhrks.—•Dr. Woluitsch (1. c.) describes it as a “ large 
climbing, plant, four to six, inches in: diameter, at a 
height of two or three feet from the ground. Prom 
this point it is divided into several long thin branches
which are again and again divided, climbing along the
stems and larger brandies of neighbouring trees, to 
which they fix themselves by means of most tenacious 
spirally-twisted tendrils formed out of the indurated 
flower-stalks after the ripe fruit has fallen off. The 
fruit is about the shape of a middle-sized orange, con­
taining under a hard, nearly woody, reddish brown 
shell, a sweet, rather aeidulous pulp, which is eaten by 
the natives.”

L, Heudelotn, D.C. Prod. 1. c.
Geographic Distribution.— Senegal.

Z.Jlorida, Benth. in FI. Nigritiana, p. •Ml.
Vernacular Name.— aboh ” or “  ubo*' (fruits).
Geographic Distribution.—Dr. Welwitseh remarks (1. c.) 

this species is found “  rather frequent in most of the 
primeval forests of inner Angola, where, at an elevation 
of 1,500 to 2,500 feet, I  often met with this beautiful 
climber, and gratified myself with its sweet acidulous 

. frnit, though not less so with the beauty and marvellous 
abundance of its large snow-white and jasamin-seented 
flowers.”
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Lmdolphue species incerla. To. the Kow Herbarium and 
Museum are the following :—

L. species.
Geographic Distribution.— Tropical Africa, lat. 1° N.
Remarks.— “c The leaf o f the African Rubber plant.”

Coll. G. Mann.
L. species. Pror. Zanzibar. Coll. 'Dr. Kirk.
L, Jlorida ? Prints and: Caoutchouc from the district on the 

Congo River. Coll. Dr. Hilliard.
Carissa species. 'Wood and rubber collected by Dr. Kirk 

(Livingstone expedition).
L. ? “  Shupanga, India Rubber shrub.” Coll. Dr. d. Kirk.
L. near Owarienm, Shupanga, India Rubber liana, wood, fruit, &o,

Dar Salam, 1808. Coll. Dr. Kirk.
General Remarks.— Of these unascertained species, of LandolpMm 

which yield Caoutchouc, the. Caoutchouc sent by Dr. Hilliard is 
identical with our West coast “ ball” Caoutchouc. The last two 
specimens sent by Dr. Kirk are identical, and a portion of the 
stem of the “ India Rubber plant of Zanzibar and East tropical 
Africa,” as he calls it, also sent by jhim, is, at least as fax as 
comparison of woods will admit, ident ical with the first specimen 
sent under the name of Carissa, and both agree with a piece 
sent by Dr. Africanus Ilorton from Cape Coast Castle. Dr. Kirk, 
in a letter addressed to .Dr. Hooker, C.B. (and which the latter 
has kindly allowed me to copy), says:— “ This plant (referring 
to the last sent) is a woody climber, common along the maritime 
region, and abundant at the mouth of the Zambesi, being 
found largely at Shupanga on that river at 100 miles from the 
coast. The produce of this has been shipped from Quillimane for 
America. The fault has been that the rough bark has often been 
imbedded in the -.gummy mass through careless collection. It is 
not an article of trade at Zanzibar, hut I  have been endeavouring 
to induce the natives to collect it. Jolm Kirk. December 25th,
1808.”

To Dr. Welwitsch however (whose valuable additions to our 
knowledge of the Flora of tropical Africa are so well known) belongs 
the credit of first identifying the plants yielding African Caoutchouc.
He says (1. c.) it was principally from the L. Owariensis, Beau., that 
he saw the Caoutchouc collected by the natives of Golungo-Aito 
and of Cazengo,
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D u Cliaillu speaks o f  the Caoutchouc vine, doubtless a LdndofpMaj 
known by the name; o f Dainbo, as being common about the River 
Benito. Also more plentifully in the valleys, bottomlands,.and high 
grounds about the Rivers Moondah and Ikoi, the produce o f those 
growing on high grounds being considered tlie best.

Collection and Preparation.

. The collection and preparation of African Caoutchouc is con­
ducted in a very slovenly and wretched manner. The natives cut 
off a piece o f  bark and the milky juice is allowed to ran into holes 
made, in the ground, or on leaves. In  Angola Dr. W elwitsch 
describes the method there resorted to as even if possible worse. A  
native having cut a tree places the palm of his hand against the 
stem and allows the milk to trickle down liis arm. He goes from 
tree to tree, and when his arm is covered, beginning at bis elbow 
he rolls the Caoutchouc back towards his hand, till it comes off 
in the form o f a ring. It is also by some collected and allowed to 
coalesce in wooden vessels. • The wood-of the plant contains a gum, 
so that if the cut penetrates it, this becomes mixed with it and 
spoils the Caoutchouc. African Caoutchouc has however improved 
in some districts recently, and the price, has been higher ibr the 
improved kinds. Mr. Lee Norris, late Manager of the North, 
British Rubber Company, wrote me that he believed the better 
kinds were prepared with the aid of strong liquor ammonine added 
in the proportion o f 8 per cent. The chief districts from which 
'African Caoutchouc is exported are the Gaboon, Congo, A ngola, 
Benguela, and Zambesi.

African Caoutchouc is received in the form o f flakes, round 
balls, and tongues, has a disagreeable odour, possibly the result o f 1 
decomposition, is viscous, and generally least elastic of all the 
varieties.
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PART IT.

THE CULTIVATION AND ACCLIMATION OF TREES 
YIELDING CAOUTCHOUC.

The use of Caoutchouc or India Rubber is no longer restricted to 
the rubbing out of pencil marks, as the latter name implies, but has 
now really become a necessity in the industries. Its applications 
are indeed legion, and still mbre numerous would they be, if  larger 
quantities of good quality and at lower prices could be supplied.

The .cultivation of economic plants and the acclimation in 
localities where the various conditions, which are so many elements 
of success, are more controllable than in their native habitat, has a 
very important hearing on the commerce of a country, and becomes 
the more necessary for the sustentation. and improvement of trade 
and manufactures, as the march of civilization and colonization 
or the recklessness of native collectors reduce the area and number 
of spontaneous forest products. It may he taken as an axiom 
beyond all controversion, that we cannot long rely on the 
spontaneous products of the forests, and that recourse must be bad, 
sooner or later, to conservation, cultivation, and acclimation, in 
order to keep up necessary supplies of all necessary vegetable 
products. In illustration of this I may he permitted to quote from 
a lecture* delivered by me on this subject, some remarks on the 
collection of India-rubber, which will serve very well to convey a 
general idea o f how forest products arc collected, and also to 
illustrate a few points to which I wish to draw attention:-—

/V To those who are unacquainted with the forests o f intnrtropieal 
“  America, the obstacles there met with are incomprehensible.
“  The traveller finds an inextricable confusion of vegetation,
“  covered with creepers, through which a day’s hard labour will 
“  not secure the .advance of a hundred feet. Now, a straggling 
“  and slimy marsh, out of which he is only with difficulty able to 
“  extricate himself; next, an insurmountable ravine, which it is 
“  necessary to flank, thus tripling the amount of labour. Add 
“  to these, the perpetual fear of wild beasts, and the frequent want 
“  of water, and then judge o f what passes in the mind of the.poor

* “ On the Study of Economic Botany; and its claims, educationally and com­
mercially considered.” Jour. Soc. Arts, February Kith, 1872,

/'jS*
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“  hulero, who, after many of snob, risks and much labour, arrives 
at the foot o f a tree he had seen from afar, and. discovers it is not 
what he seeks. Besides the qualifies required in a hulero to 

“  enable him to find his way in an obscure forest, i t . is necessary 
“  for him to serve'an apprenticeship to'learn how io properly hleect, '
5' a.tree; that is to say, to extract as much milk as;possible from 
“  tbo tree without tilling it. With respect to killing it, however,
“  be is not at ah particular. Near the towns, all the trees along- 
“  the roadsides are marked by scars made by amateur huleros, and 
i£ present strange, exaggerated forms. The forests are full of these 
“  attempts, by which, in ten years, the. most beautiful trees within 
“ a circle of many leagues of the .rancho o f  a would-be Indian 
“  /micro are frequently destroyed. It is to this cause alone that 
“  the blighted appearance of the forests of the inhabited part of 
“ Nicaragua is due. The cut, with the machete, to be successful, - 
<c must penetrate at one blow through the hark without touching. •
“  the wood, otherwise the tree is destroyed.; and from the difficulty 
“  o f handling the machete, and the carelessness o f tho huleros, 
“ Caoutchouc trees are destroyed with, fearful rapidity. The 
“  hulero, having collected his rubber, returns to the towns' to 
“  dispose of it, where he is subject to great wrongs from, the small,
“  traders, nearly universally a very low class. When the price 
"  bas at last been agreed upon, the hulero finds that the greater 
“  part is already owing for his outfit and spirit score, and frequently'
“  the trader does not part with him till the small balance i>
“  expended in debauchery arul drink. Bull o f revengeful feeling,
“  1110 cheated, hardly-dealt-witk -hulero departs, and destroys all 
“  the trees he meets with on his road. The contract between a 
“  party of huleros and an agent is made after quite a patriarchal 
"  fashion. They regard each, other seriously, strike hands, and 
“  the bargain is completed. It is to the agent that application 
“  is made to secure the active and armed resistance and aggression 
“  of the huleros in case of a revolution. He generally succeeds in 
"  engaging them in the civil war by means of a good bounty, a 
“  high rate of pay, a considerable equipment, and.a more handsome 
“  dress than that of the other soldiers.”

Now, it can- be easily seen from this, that such collection of 
forest products is precarious and objectionable in several: ways.
First, with regard to the collectors themselves. It is, as a rule, 
only when other means of employment are wanting, that they take
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to that of collecting, and, even on moral grounds alone, such a life
is anything bid humanising. Frequently, ioo, such operations are 
interrupted by the caprice o f some petty ruler, who requires idaeir 
services in warfare. This is the case everywhere. Then, often, 
from causes other than natural, the trees yielding the wished-for 
product are so far apart as to necessitate a vast extent of ground 
to be gone over before any, quantity can be collected, which greatly 
adds to the cost, and in many cases precludes the possibility of 
collection at all. The transport, too, is difficult, confined very often 
to human or animal porterage, which will not allow of bulky 
articles being collected. Many valuable woods labour under this 
disadvantage, and unless they are on the margin of navigable rivers, 
and .can be thus floated down, they are lost to man’ s use. Now,
.the great object of'cultivation and acclimatisation is to centralise 
and concentrate in a manageable space. The modes of collection 
adopted -afford many reasons why, in the case o f all necessary 
products, cultivation and conservancy should bo resorted to. The 
native modes of collection, are, to say the least, very destructive, 
and entail a great loss o f material, for often, were cheap means of 
transit available, other parts now wasted could be utilised.

1. THE CULTIVATION OP PIOUS ELASTIC;! AN D THE 
IM PROVEM EN T OP ITS CAOUTCHOUC,

The condition of Caoutchouc industry in Assam at the present 
time is very far from favourable. Mr. Gustav Mann, remarks 
(Report) on the condition of these trees as follows

“  The privilege Was sold (in the Turning district) for 
“  1,012 rupees to kyahs, in the Mungledyc Bazaar, who purchased 
“  2,500 maunds, but had not the slightest control over the tapping 
«  of the trees by those to whom they sub-let their right, and 
“  encouraged the*latter as much as was in their power to obtain 
“  the largest possible quantity during the short time they held the 
«  monopoly of buying it, as consistent with their interest, without 
t£ any regal'd, however, for future supplies, which was o f most 
“  disastrous consequence, in as far as it induced the men who 
«  tapped and collected the rubber to indulge in the most outrageous 
«  wholesale destruction o f  these valuable trees, by either felling 
«  them with axes, or, i f  this was too troublesome, to collect iire- 
'« wood and hum them down, so as to render the operation o f
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'■ “  .-tapping more .convenient than it would have been li[ad the trees 
"  'been left standing; and several hundred'. magnificent' trees were 
u "counted, in .all directions, lying on 1 he ground with cuts across 

. “  their trunks dad roots iVom six to 18 inches Jong, three Inches 
“  broad, and a toot to 1 8 'inches apart, and: smaller cuts on the 
c* upper branches of them, by which all that they could yield was 
“  extracted immediately after they wore felled, with an utter 
<! disregard for future wants, So', that at present there is absolutely 
“  pp rubber worth , speaking of to be got from these forests, nor 
52 .for centuries to come, unless the tree is replanted.”

The climate of Assam in the districts in which the "Metis elmiica 
luxuriates' is as proved by their condition admirably suited. It is 
excessively moist in the rains, subjected during this period to 
partial inundation, and the mixed forests in which these trees grow 
host, remain moist all through Ike dry season. The following- 
figures of rainfall arc taken from Mr. Blauford’s paper on the 
normal rainfall of Bengal (Jour. As* Soc., 1870) : Goalpara, 9 4 '4 ; 
Gowhatty, 70 "7; Kowgong, 80, Tezpove, 7 8 ; Seehsaugor, 9 0 ;
Cachar, J 23; Silhet, 150; and Chittagong, 108. In the best districts 
the soil is all diluvial and alluvial, hut in the hot steamy valleys of 
the mountains it occurs also on rocky ground. The heat is about 
98° in the shade in Upper Assam. Under these conditions, which 
are of excessive moisture, even partial inundation during a portion 
of the year, Caoutchouc trees of aU countries thrive best.

Cultivation o f Ficus elmiioa.— This, Mr. Mann proposes, should 
be done by opening out lines 15 feet wide, and planting alternately 
on either side of the lines, at about 100 feet apart. This should be 
done in. the districts where the trees grow best.

The Mem elastim is exceedingly easy of cultivation, branches 
planted in the ground will speedily establish themselves. Stock 
plants could also be kept in readiness to obtain the branches from.

Mr. Mann mentions the burning forest and the forests between 
the Deemajang and the ltootah Auddees on the west of the 
Bhorolee river, and on its east the immediate neighbourhood o f 
the “  Duphalaghur”  as being well adapted for the purpose of 
planting. I  understand that since the publication of Mr. Mann’s 
Beport, more suitable localities have been discovered in the 
Luckimpore district. I f  planting were resorted to a tree so'planted, 
would yield at half the age a naturally grown tree would, as. in 
the latter case several years elapse before an aerial root can reach
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die ground anu establish ilself, and would be consequently all this 
time would be-.saved*' ' * •

Mr. Mann calculates that even commencing at 50 years, the 
clear profit of a. .tree, tapped every third year, and lasting to 
100 years old, would be 820 rupees of Caoutchouc, beside 250 rupees 
of lac. . Each third year a tree, o f 50 years old, would yield 40 lbs. 
of very pure Caoutchouc, but a planted tree could be safely tapped 
at 25 years, .though its yield would not be so great as an older tree...

Preventative measures should be adopted both in the case of 
present trees and any which may be planted, by limiting the time 
of tapping, guarding against over-tapping, and not; allowing binding 
or total destruction, of a tree. It would be well, to divide the 
various forests into districts so as only to allow tapping during the 
•months of January, February, and March, in every -third year in 
each district. Tire question of leases is an important consideration, 
and T believe that it will be found necessary either, to extend the 
leases to a much longer period, in order to render it advantageous 
to the interest of the bolder to take the greatest possible care of 
the trees or for the Government to take it entirely into their own 
bands and not grant leases at all.

Improvement in the Collection and Preparation o f the
Caoutchouc.

Improvements should be effected in the collection and preparation, 
of tire Caoutchouc of the 'Ficus elastica. The time of year at
which the' milk sap ascends to the flowers has an effect on the 
quantity of Caoutchouc yielded. At the time of flowering of the 
Hoveas scarcely any milk can be obtained from the trunk, 
whereas the panicles if cilt, yield |§t in large; drops. I f  a tree be 
tapped too often, without a sufficient period of rest being allowed, 
to intervene between each successive operation, each successive . 
yield is less rich in Caoutchouc and. more watery and the tree 
itself becomes permanently injured. In the wet season there is a 
larger percentage-of water in Hie milk than in. the dry season, and 
therefore the collection is not so profitable. The time best suited 
in Assam, ’Mr. Mann, finds’ to be February, March, and April.
After tapping, a period of at least three years should elapse before 
the operation is repeated in order to allow the tree to recover its " )
strength. J udicious tapping does not injure a tree nor check its 
growth, but the danger lies in over-tapping or bleeding to death.
Natives always resort to over-tapping if left to themselves. This
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impoverishes the tree, and .predisposes it to succumb to atmospheric 
changes, and. ui the attacks of insects, for healthy k c r  arc not so 
liable to these latter destructive agents, and very seldom does », 
tree so injured long survive those united influences.

Mode o f Tagpify.— In temperate climates, the only tree ■which 
is tapped for its juice is the sugar maple (Acer saccharinum, L.) 
This is tapped with an auger % in eh in diameter. The trees are 
perforated -with two holes, four or five inches apart,-in an oblique 

. ascending direction, 18 or 20 inches from the ground, care being 
taken that the perforation docs not enter loo deep. The'sap is 
allowed to run doWn small channels consisting- of split elder stems, 
&e. When these precautions are taken the tree is uninjured/the 
wood alone being somewhat softer and Jess durable, as is the case in 
the wood of all “  tapped ”  trees.

From the Manna Ash of Calabria and Sicily (Fromms orim , L.) 
the sweet concrete exudation known as Manna is obtained by 
incisions in the bark of the tree. The tree is not tapped till it has 

■ceased to produce new leaves. Cross or transverse cuts about 
2 inches long are made with a hooked or curved knife. This is only 
done on one side in the season. The following year, the incisions 
are made further round the tree so that in three or four years the 
first line of cuts is returned to (Fig. 3).*

1 Fra, 3. . : Fio. 4. Fie. ,5. .

* Taken from a specimen collected in Calabria, by D. Hanbnry, Esq., F.lt.S., and 
kindly lent me by him.
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In Nicaragua the Ulc tree ( Cnsiilloa elastica, &e.) is tapped in . 
the form of a spiral, surrounding the tree at an inclination of 
about 45° (Eig, 4). A  single tree often requires 2,000 outs to 

' complete the surround mg. I f  I he tree ho large, two such spirals 
are made, either cutting each other or running parallel to each 
other (Eig, 5). This is liowcvej a very injurious manner.

In Para, Guiana., &a. in tapping the Seringa {Tl'cvan sps.) a long 
perpendicular incision is made from near 1 ho base and extending 

high up the trunk. On each side of this Jim; and 
N meeting it are numerous small oblique puts. Hoiric-

\  /  times a basal cut is made extending some dis-

N /  t tancc round the trunk on each side of the vertical 
/  cut (Fig. 6). This raode of tapping, especially if

XN
V  /  / made without the basal cut and with slight modi- 

\  /  fications to. suit particular cases, has much to

" /  /  recommend it as it is equally applicable to large
/  and small, trees, and . in the case o f the Ficus

/  /  elastica, which, is a congregation of stems, and 
/  where all sides are not equally accessible, it 

\  ' '  /  can he adopted with ease, whereas the spiral
\  /  incision can only ho used where the whole of the

■ .......  circumference of th e , trank is accessible. In
Jmc!. 6. the tapping of tho stems of 7'icw, where deeply 

furrowed, the vertical line alone could be used or diagonal cuts only 
on the side best suited, and in tapping roots one long cut • could be 
made so inclined, as to form a natural channel with smaller ones 

1 above it.
Implements used.— In South America and other countries 

machetes (small axes) or long knives are used. All these are very 
had, as. in their slovenly use the tree is gashed in a. frightful manner.
The huleros in Nicaragua, for instance, before withdrawing the axe 
after a, cut is made, press heavily on the handle in order to open 
the wound as much as possible, thus extending the injury to a 
considerable distance.

In tapping, the greatest care should ho taken not to injure the 
Omnbitm layer. This Cambium, layer is situated on the outside of 
each annual zone, and is a layer of vitally active cells, in which the 
new layers of bark and wood are elaborated and given off. I f  
injured, the wood and hark suffer and no new bark consequently . 
cicatrises over the wound. Mr. M clvor’s very successful and
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interesting physiological Operation in removing Imrk from living 
Cinchonas owes its success to the care taken in order to ensure this 
Ccmbinni, layer from injury.

The only effect to provide in such an implement; is that it 
should just remove or cut through sufficient bark to rupture the 
laticiferous vessels, situated principally in the middle oitMesopMceim 
layer of the hark, and thus allow the milk to escape. The very 
formation of such a tool, should prevent the possibility of “ hacking” 
or chopping through the bark. The Manna knives '(Pigs. 7 and H) 
are good for their purpose, and Mr, Mann, has sent me a. knife 
(Eig, 9), which had before suggested itself to me and which is

(f̂ BACK .

^"FiU.'.T.  ̂  ̂ ^  Fig. ^  1
b. Fioposed Tapping Edge for trial.

used in the forests "of Hanover for marking standing timber, and 
in- this country also for marking timber, and which f  have found, 
when I  had. occasion, to use it for some little time, exceedingly 
well adapted to the purpose. A similar knife is also used by 
farriers. The blade which when, open forms an obtuse angle with 
the handle, lias its end bent round in a §J shape,' the lower of it 
being the only cutting edge. If a few such blades of a larger 
size, fixed or fixable to long handles for reaching up the trunks 
of trees, were tried, I believe they would prove a good kind of tool 
to use. Certain modifications might be made, as possibly to make
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the point more of a f  shape, and a guard naming through it 
•such a s ’ oyster or preserved meat-tin knives are provided with 
might he added. '

Nkw fima op Tatttoo Ksira (Jtanes Co'lins).

' ĵ ~~ ^   ̂  ̂I '

t
j A, shoulder; 13, triangular base of knife blade; C> knife edge.

F w .'ll. Fig. 12.

p̂gpifî pESSSsw

Simple form of handle with a •
blade with the same description of 

editing edge.

After fully considering the. various requisite‘points in order to 
produce the best form of cutting instrument, I have constructed a 
small model which I send herewith, and of which a drawing is given 
(Pig's. 10-12), In using it, it is drawn towards the operator, 'against 
the bark. The first part of the blade is sharp so as to cut through, 
the bark. This blade gradually widens at its base till at its tormina-



turn it is wcdge-shapech Above the blade a shoulder projects. The 
wedge-shaped cu.ti.ing edge opens the Link just- sufficient, ,tp allow of 

:V .. the escape of the milk. The shoulder prevents the knife penetrating 
too deeply, thus preserving the wood from injury. The relative 
distance between the knife-edge and the shoulders can bo made 
according' to the thickness of the bark in different species, as all 
that is necessary is to rupture milk vessels {tatiofem m  tissue 
or Cinenchyma). The advantages of this instrument I take to be 
that, of removing no portion of bark, and thus not hindering 
cicatrization; doing away with the possibility of “  h a c k in g a n d  also 
I  believe if tried would prove itself a simple.and effectual instrument.

■ The handle can be made long* or short, or both,, as experience may 
dictate. It may also be made in clasp knife form, the blade 
when opened forming a more or less obtuse angle with the back of 

. . the handle. .
Collecting Vessels.—■The general collecting vessels are leaves 

folded up in funnel fashion, clay plastered to the trunk, of the tree, 
or calabashes. Clay contaminates the milk in a very objectionable 
manner. Iron vessels large enough, to hold the product of a 
single tree might be provided. One side of them might be slightly 
concave in order to accommodate its side to the tree. .Large vessels 
of the same material would be necessary for the different 

* gatherings;
Preparation o f the Gcmilehoue.— hx reviewing the different 

methods by which the particles of Caoutchouc are caused to coalesce, 
from the whey like liquid in which it is suspended in its recent 
state, we find they are various. W e may however classify them, 
thus:—

Group i.— Coalescence brought about by heat— Examples :
( l i )  Artificial heat (dry) - Para, Madagascar.
(2.) „  (hot water)- Assam.
(8.) Natural heat ■■ - Assam, Cetu-a.

Group i i — Coalescence brought about by the addition of various 
substances:
* (4.) Alum ~ ~ - Para.

(5.) Liq Ammonite fort ? - Para, African (best kinds).
({>.) An acid ? (acetic acid ?) Para.
(7.) Certain plants - - Nicaragua.
(8.) Fresh water - - Nicaragua.
(9.) Salt water - - - Borneo, Madagascar,

(1.0.) Sulphur - - - Para. '.
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O f these various methods that by the .cautious application of dry 
heat is generally accounted the best, and the Para Caoutchouc of
the best description is prepared . in this manner. The action o f the 
Urucuri and other nuts (A za lea  cxcclsa, Mart. & c.) I cannot 
altogether understand ; 1 am inclined to look upon it as only a ready 
means which fids suggested itself o f drying the Caoutchouc without 

' injuring or affecting its quality. The heat of a naked fire would if 
great care were not taken hitrn the Caoutchouc; and because it is a 
convenient and safe, method, and fulfils the desired conditions, if may 
have at last come to he looked upon, as essential, Certain I am that 
it  lias no blackening action as is so frequently slated. That this 
Blackening is due to atmospheric influences can be easily verified by 
an y :one taking a piece o f (hick Para Caoutchouc, cutting it through 
.so as to expose the white or yellowish white centre, and notice how 
spon the 'white will be changed to black by the influence of light 
and. air.* The cautious application, o f heat especially if supplemented 
hv the fumes o f melted sulphur, which [ believe h  used in Para,
•would and does furnish the best prepared Caoutchouc. Of natural 
heat, for allowing.the Caoutchouc to coalesce and the water to 
evaporate spontaneously, though the Caoutchouc is in as good a 
condition as the tree can yield it, yet it always has masses o f bark 
adhering to it, and necessitates a second visit being paid to the tree, 
and this alone is objectionable as the scene of operation has constantly 
to he shifted.

O f the addition o f various substances such as alum and certain 
plants the action seems to be similar to that o f rennet on casein, 
but I  have had no ■opportunity afforded me of testing the precise 
action of these substances. The chief plant used in .."Nicaragua" 
is the common Ipomcea bona-nox, L. =  Calonj/eHon speciosum,
Choisv. a convolvulaeeous plant. This was identified with the

acliete ” by 3)r. fioCmann at my instigation. The use of alum as 
before stated is very much , used in Para. The'treatment with an 
acid .'(Acetic?) can jnf$y bo put down as a conjecture at present.
The action too of Liquor Ammonia is generally said to retard coa­
lescence ; whether its action be to stay this coalescence in order first 
to get rid of as much aqueous liquid by the-difference;of density,I 
do not know. In  the wet processes, as distinguished from the dry 
methods of preparation, viz., by the addition of hot, cold, or salt 
water, Ac., they are open to the objection of retaining moisture in

* Caoutchouc, like other hydrocarbons, absorbs oxygen readily, and thus undergoes 
the change indicated. Tho resins (albino and jiuuvilc) found in gutta percha appear 
but to he gutta pereha plus oxygen.



• the Caoutchouc, by the outer portions of the coalescing milk 
becoming first acted upon, and inclosing' water inside it.

Next to purity, clryness stands as the foremost desiderata in well 
prepared Oao.utchouc. The wet processes, particularly that with 
alum, is very easy of application, but the precaution should be taken 
to prepare the Caoutchouc in thin sheets, and subjoeling them to 
hydraulic, screw, or other pressure.

Jpurity and freedom from, false packing, adulteration, and ad­
mixture of all kinds should be attended to in order to produce a 
good marketable .Caoutchouc.- ^frequently one . sees a parcel of 
Caoutchouc in which possibly are • patches of sand, stone, bark, &o.-,
and as a necessary consequence it is valued at a low price. The
Caoutch out! itself may be .very good, and if free from these foreign 
substances, which add weight, would fetch a much higher price. 
Not only has an allowance or deduction to be made for the foreign 
matter, Jbr a manufacturer cares not to pay ds. Qd, to 2s. for stones 
and sand, (even though they have the recommendation of coming 
from a distance, a great recommendation now-a-days,) but also for 
loss of time, wear and tear of machinery in cleansing it. There is 
beside this the loss of freight value to be thought of.

This admixture and adulteration arises from careless collection in 
allowing bark, &c., to fall in the milk, or fraudulently introducing 
it for the sake of increasing the weight; the first can he obviated by 
passing the milk through sieves before subjecting the milk to any 
.further process, and while .it is yet fresh. 1 he second by refusing 
to receive any such adulterated Caoutchouc, if the power of refusal 
he possessed. The second cause ot adulteration is by the admixture 
of the milk (very often resinous) of the trunk, or of other frees, 
with the Caoutchouc, and which not only .is an adulteration, but 
frequently destroys the goodness of the Caoutchouc altogether, 
causing it to become “ heated” and spoiled. This should be guarded 
against, and after a little experience such admixture can be detected 
in the milk or prepared Caoutchouc. To guard against careless or 
fraudulent adulteration it is important that the best jo i ni in. which 
the Caoutchouc can be prepared should he considered. Large 
masses of even good Caoutchouc never will letch, so high a price as 
small pieces, as in the latter case the chance or facility of adultera­
tion is reduced to a minimum. The Caoutchouc should be prepared 
in thin separate sheets or cakes not more than one or two inches 
thick, and if moulds are used, wooden ones of the shape of a 
child’s battledore would be the best form.

These remarks will apply equally to the case of any introduced
species. _ ___ _________
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■ W$M
2. THE ACCLIMATION' 01? OTHER PLANTS YIELDING

CAOUTCHOUC.
The acclimation, or acdimatid^ion, as it is algo called, leads'tis, ■ 

first to tlic consideration of ilie relative raloos of the different 
varies of Caoutchouc, and no better criterion can be taken than 
that of the actual market value. The to Mowing tables giro the 
prices, together-with the imports or acfual sales o i the same, in 
London and Liverpool, daring the period from dune 1871 to 
June 1872. The prices quoted Me those actually paid for the beet 
descriptions of each variety unless otherwise stated. Tho at*.rage 
price is taken from the total of the various prices paid during the 
12 months, and not from, the highest or lowest pices alone, *.

Ta b m  3.—-Imports and Prices of Caoutchouc in London from 
Juno .1871 to June 1872 (based on the Monthly Reports 
of Messrs. Jackson & Till, Colonial -Brokers, Mincing Lane, 
London)

Imports for 12 Months
Description, ■ ending June 1872.

East Indian -™ - 1,317 tons.
Pard and W . Indian - - - 721 tons.

Prices paid, at per lb. during the same period, for tho best parcels
' o n l y ' ■- ?

.■Mil ' ■ /" " 1 ,v' :7' _
, ,  . . .  Highest Price I L L  Average for :

. Dessojption. ‘ the year.

x. . d. s, d. •?. d.
Parii - - - - 3 1 2 B. .2 10
Singapore - - - ■ % 3 1 i CA 2 0
Ponang - - - - 1 »» ' 9 1 W

■ B o r n e o .................................................. 1 ^  1 *1 1 9
Assam ................................................... 2 3* ! 4| 1 *t
West India - - - * - 2 3* 1 U| 2 0
Guatemala - - •• 111 1 1 7 ;
Guayaquil (pressed) - - 2 3 1 7| 2 0}
Carthagena - - - 2 3 1 11| 2 1
African - - • — — 1
Madagascar - - - - 2 4| 1-' 1.0$ 2 3

•> Pew parcels f The highest price paid was for a parcel of great purity.
J 'This was early in the year, before it became so rj.pi veiatol.

* . *



'Paulk 2.—Sales and Prices of Caoutchouc in Liverpool from'
Juno 1871 to Time 1.872 ■ (based on the Monthly Reports of 
Messrs. .J. H. ’Raynor & Co., .Colonial Brokers, Liverpool) : —

Descriptfoi). S;i.les:.

Para - - 3,010 tons (imported during tho year).
, , LA , , ' i .. 1 Note,—The actualOarrhagena • - 1,770 hales sold „ „ j sports may be

CearA - 3,320 „ „ „ „ (slightly lower, ns at ■
, f  times a pa,reel may

Guayaquil - ■ 480 tons „ „ ,, j be n, wH for specie
Africar, ; - 90S „ „ „ „ j  lation. purposes.
Honduras - - ,A, few bales.
Mexican'' * „

' \ 'V ' ’■

Prices paid at per Hi. for best descriptions only, during the same
■ period:—

,, . . .  Ilishesi t’riee Low ■ tit Pries Average
Description. , "paid. paid. fix the t W

d. si d. s. d.
Para - - ' - - - 3 1 2 8 2 11

' Ceari - . - ' ~ •• - 2 1 5.10 % 6
Cartliagena - - - - 2 3 1 10 2 1
Guayaquil (pressed) - . 2  3 1 10 2 l
African® - - - - 2 1 1 8  t 11
Honduras - . » - One parcel. 1 Mi
Mexican. - - „ 1 10|

* This is for the best kind, which is new to commerce. It is the same description us the other kind'' 
of African, but better prepared. The prices for African Caoutchouc for June 1873 arc: tongues,
IV. halls, U. 1IM., niggers, 2s. 2d., knuckles, 1 • 8p i, and flake, is-. 9id.

All owing all the varieties to ha equally pure, their relative value 
may he taken in the following order:—

Pard, Madagascar, Carthagcna, Oeara, W . India (sheet), . 
Guayaquil (pressed), Singapore, Assam, Penang, Guayaquil (com­
mon), African, Borneo, and Guatemala.

■fillPORT OH THE CAOFrCItOHO 01? COMMKiiCE. I.'»



£4 REPORT C M  TICE CAOUTCHOUC OF COMMERCE.

Species recommended to Introduction,- -X should strongly recoin - 
* mend the introduction of as many as possible o f lltc plants yielding 

Caoutchouc in quantities sufficient for ..commercial: purposes, as pos­
sibly by cultivation there will be not only an of,avium or returning1 to 
their original or primeval goodness, but even an increase o f yield over 
that o f spontaneous yield may be safely looked for, as has proved 
so remarkably the ease in the Cinchona.

Para Caoutchouc, as seen by the prices paid for it, is. undoubtedly 
the best description. There a re . n o . purposes to- ivblch Para 
Caoutchouc cannot be applied, the question o f price alone precluding 
its application for purposes which, i f  price admitted, it would he used. 
Tor the production o f  the best articles possessing all the properties 
for which Caoutchouc is valued, Paul Caoutchouc would be un­
doubtedly chosen above, all others, ft is more tensile, retains its 
Strength to a much greater degree, is less acted upon, than Assam 
or .any other Caoutchouc whatever, and its superiority is not-duo 
to mere, purity (as seen from the difference" o f  .price o f 8|A of 
« fine Para ”  and pure Assam),.hut to its belonging to a different 
genus, Para Caoutchouc is in certain cases absolutely indispensable, 
such as for articles requiring the greatest strength, elasticity, &e., 
and other cases again where its. combination with rho commoner 
varieties is necessary in order to impart the same qualities., Uses 
can be found for all kinds, and it would be impossible for the 
Para Caoutchouc to be supplied in sufficient quantities to render 
the cultivation o f  other species unnecessary; no cultivation would 
be likely to render other kinds so good as to supercede Para 
Caoutchouc. The milk of the Ileoece is very pure, and uiunixod 
with resins or other substances, as is the ease 'with some other kinds.*

Seeds of lb o H e coat could easily be procured from the Amazon 
districts, and their germination ensured on the. spot, as •probably 
from fibe quantity o f oil they contain, they would rapidly lose this 
power, oily seeds losing tlieir germinating power quicker than 
non-oily seeds, .owing to oxidation o f the oil soon setting in. Young 
plants introduced, or plants raised from seed, in a new country more 
quickly accommodate themselves to differences off climatic con­
ditions than larger plants do, ,

X should also strongly recommend the introduction of the 
QasHlloa elastica, Cerv„ and the other one or two species o f the

a Is the mmipresent in many funds of Caoutchouc a “ stem” resin ? if so, its presence 
would be owing to too deep incision.
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same gowns, as they furnish good Caoutchouc, capable ol‘ much 
. improvement, and the tree is easily cultivated.

Of the remaining plants, I  should also strongly recommend the 
introduction of the Apocytiaeeous elunbing plants, viz., Lrceola 
elastica, Eoxb., Vah'.o\ sps.j Wlllm/kbeia edulis, and the species 
of laudolphice.

The IJrceoU elastica, Eoxb,, has long been known, and is said to 
he ready to tap after the third year’s growth, and when cut down 
soon to spring up again.

The species of Vahccc which yield Madagascar Caoutchouc are very 
valuable sources of supply. Although this variety of Caoutchouc is 
•comparatively now to .English commerce yet it speedily has had its 
good qualities recognized, and now stands next that of Pard in. value,
J The WiUwjKbcke and the Lamlolphuc are very near to each 
other, and may, when better materials for comparison exist, even 
prove genoricallv the same. They arc easily cultivated and are 
susceptible of much, improvement.

Climatic conditions necessary,— As to the climatic, conditions 
existing in India, isomeric with those under which the species re­
commended to he introduced exist in their habitats, Upper Assam 
seems to be remarkably well adapted, as the conditions under 'which, 
the Ficus elastica best thrives are exactly those required more or 
less by all Caoutchouc yielding plants. Speaking of the cultivation 
of the Ficus elastica, ltoxb., Mr. Mann describes the whole country 
of Upper Assam, as resembling one extensive basin of diluvial and 
all uvial deposit, and that very rich arid excessively moist plantations 
could be got up easily.

With special regard to the lletece, Dr. Spruce writes me that 
they thrive best at, or near the sea level, in a mean temperature of 
78° to 80°, and that does not pass the limits of- 70" to 90°; in a 
humid climate where there are rarely 10 days together dry even in 
the (so called) dry season, and that they are trees of the primitive 
forest or river margin, never found, in savannahs. Ceylon, Malacca, 
and some parts of Borneo, from what he has read, come nearest to 
the Amazon districts. However, I  leaye the comparison of climatic 

■ conditions to those who know India well, only recording my opinion 
that I believe the Castilloa elastica wvH'h& climbing plants would do 

: well in Upper Assam, and the Jlenece almost, if not equally as well.
Results lo be expected— 1The tree kinds could he sqfely tapped at 

twenty-five years of age, and their produce if collected and, prepared 
as I  have intimated would realise a. handsome profit. The climbing



plants, could be grown around existing trees and thus save much 
time, trouble, and expense, and would begin to yield at a much 
earlier date, the Urceoh elmtica, Itoxb., being said to be fit for tho 
tapping operation at three- years old,

COKCLVSIOM.

On the whole question of the trees yielding Caoutchouc, its pre­
paration, &c. there is still mneh to be learned. In this report I  have 
incorporated all the essential points affecting the question, which I  
have been able to gather during several years study o f the'subject— 
searching at home arid instituting inquiries abroad. In. order to 
obtain valuable and trustworthy information. I  should in conclu­
sion hog to recommend that tho subject should be studied on the 
chief ."spots where the trees’ are found. Especially would I  

- particularize the, Amazon districts as likely to yield much valuable 
information to one going prepared on the subject, as to trees 

. yielding Caoutchouc (for there is .much to be learned on this branch 
of inquiry alone), its preparation, and other inquiries which would 
suggest themselves to a person well versed in the subject. I 
therefore- beg to add a series of instructions, rather as indicating 
types or classes of questions requiring elucidation.. In  Assam Mr.
Mann.would he well qualified to seek answers to these queries-if - 
time and opportunity he-granted him for the purpose*.. j

, .;.... __..... _.._..... .... _ ' •• ' ■ [

SPECIMENS AND, INFORM ATION DESIRED !
ON CAOUTCHOUC AND THE TREES PRODUCING IT. ;
1. Samples of crude juice, without any preparation whatever, 

f :  care being taken to place the same, immediately on collection in
air-Ught vessels .in' order to' guard against any spontaneous change i,
taking place. I f  two such specimens can be sent, to one should be 
added a small quantity of liquor ammonias* Care should be taken 
to exclude light. (Strong tinned can's would be convenient vessels 
to send the milk.)

2. Samples of Caoutchouc, prepared in as many different ways as 
possible, such as with the aid of (a) artificial heat; (b ) hot water;
(e) natural heat; (d) ahiin; (e) liquor ammonia; ? ;  (f) acetic 
acid ? ; .  (g) 'any plant, and also sending a quantity of the plant’ so 
used; (h) fresh waters (i) salt water; (j) burning sulphur, taking 
care to note the time occupied, and all the steps of each process, 
using in every experiment an wdform,! quantity of the same milk.
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3. Samples of the whey-like substance which separates from the
1 . Caoutcho^ during its eoaloscence,

4,, Samples of prepared Caoutchouc in the lorrri or forms ptfopeseu 
to export it in, care being taken that it is as clem  and dry as possible

5. Information on. the average yield of Cacii kind of iroo, and ai
dliftreht seasons, the best-.season for collecting, anil the relative 
yield by simple, tapping ; (2) tapping, assisted by binding, and total- 

, destruction., ' Of course, in practice, the two latter methods should 
not bo resorted to. A specimen of the stem, showing methods ol _
tapping would be interesting, . ..

Dried specimens of a branch of the. tree, having the halves, 
flowers, and fruit attached. These may easily be dried between 
sheets of any porous paper, care being- taken to change the, paper a 
few times at first, till the plants are perfectly dry. The specimens 
should ho as characteristic as possible; leaves on different parts of
# tm> vary in some instances very considerably. ,

7. Specimens of leaves, flowers, and fruit' attached, preserved in 
a jar or bottle, in some spirit as brandy, spirits o 1 wine, or in acetic, 
acid, or a solution of salt, care being taken that the mouth ol the 
ycpsel he well secured to prevent leakage.

8. Specimens of the wood. (a small section of the stem) and bark.
All the botanical specimens and the Caoutchouc should be gathered 
from the name 'Identical tree.

<\ When there is more- than one kind of variety of tree yielding .
, the same substance, complete specimens ot each kigd should be 
collected and sent.

10, Small parcels of fresh seeds should he sent by post, as this 
saves much, time; seeds also (in addition to the ordinary method) 
s h o u ld  be sent packed in sugar, as this method is said to prevent 
oxidation of oil.

31. Information respecting the geographic distribution and 
climatic conditions, how best propagated, native names, and any 
other information should be sent;

12., Great care should be taken, that the labels should be correctly 
and securely affixed to the specimens, and that the letter or other 
account should coincide with the numbers or names on the specimens.

I  shall be very glad to receive any such specimens and report on

t W c ' . JAB. COLLINS,
11, Arthur Street, .

Deptford.
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M R. COLLINS’ REPORT ON CAOUTCHOUC, 

b a t e d  2 8 t h  O c t o b e r  1 8 7 2 .

Mr. Collins’ report seems to me to suggest two questions of great 
practical importance for India: —  First. What can be done for 
the introduction into India of those trees which yield the Para 
Caoutchouc, and of some of the climbing plants which yield, the 
rubber of Madagascar, Africa, and Borneo. Second.— What can 
be done to increase the production and to improve tbe quality of 
the Assam Caoutchouc, the product of Ficus (dastico. It may not 
he out of place to place on record a few observations with regard 
to these two questions, winch have suggested themselves to me 
while dis (Hissing the results of Mr. Collins’ valuable report . 
With Mr. Gustav Mann, who has the advantage of a personal 
acquaintance with the Caoutchouc forests of Assam and the 
Caoutchouc yielding tracts of Western Africa.

2. There is no doubt that Para rubber is a very superior article, 
tbe price lists given by Mr. Collins prove this sufficiently, and the 
concurrent testimony of Caoutchouc manufacturers in this country 
seems to show that where great elasticity and powers of resistance 
are required, such as for buffer springs of railway carriages, and the 
like, Para rubber must bo used. Again there seems no doubt 
that Para Caoutchouc retains its excellent qualities longer than 
most other kinds, that in fact it is more durable. I  do not say 
that it may not be found expedient to introduce some of the other 
kinds into India also, but at first our efforts should, be mainly 
directed to ascertain by actual experiment whether it is possible 
profitably to cultivate on a large scale some of the species of llevea • 
which yield Caoutchouc in Parti, on tbe Amazon river, and the Bio 
Negro.

3. The first question then appears to be, .whether there is any 
part of India with a climate similar to that o f those regions of 
Brazil where the best rubber is produced. The data brought 
together by Mr...Coll ins in his report seem to show the following 
facts. The mean annual temperature in the province of Para, on

MEMORANDUM
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the Amazon and the R io ' Negro, is stated between 7S' and 81°, 
the extremes being 78° and 100°i The annual mean and the greatest 
heat'is thus the same as what we have in British Burma and on 

• the western, coast (Malabar, Canara, and the Concan), but there 
is that difference, that m  the northern part of these districts the 
thermometer fails lower during the cool season than appears to he 
the case in the equatorial forests of Brazil. By way of illustration 
I  will give a table of means, and another o f absolute extremes, of 
some stations on both coasts, to which, for the sake of comparison.
F hare added Calcutta and one station in Assam. The figures are 
taken from ScMagmtweit’s Meteorology. of India, first part, 1886,

Mean Temperature of the i ’ouE Seasons and of the Y ear .

■ — —  J Calcutta. Bombay. Canuanorej Rangoon. J GohMti.

Coot season. Dec., Jan., Fob. - 68-1 76-0 | 80-0 76'0 6.1-6
Hot season. Mar., Apr., May - 82*2' 86*0 84*0 81 0 77*4
Rainy season. Juno, July, Aug. - 83*3 82*0 79*0 80*0 82*6 " 7
Autumn. Sept., Oct., .Mov. - 79*7 81-0 80 0 . 81*0 77 o
Year - - - - 78-3 80-g 80’8 7.9*3 75*8

A bsolute Extremes of Temeeeatuke.
>> t;:*,' J1';. ' ;  ̂ ■■■' 7 ' . : f 7" i '

(pputta. Bombay. fiXugoou. Gulmttl.

Min, Max. Mil).. j Max. :8in. Max. Min. J Max.

: f  Dee. - 51 80 63*2 90*8 62 90 49 73
■ Cool season «' Jan. - 49 78 60*0 S8-2- 62 92 48 73

1 Feb. 52 81 68*8 <87*2 59 97 48 80
fMarch • 61 90 67-2 93 3 64 1.00 52 90

Hot season 4 Apr. - 69 95 74*0 9 3 -2  73 100 60 90
[May - 74 106 79*3 94*2 73 95 60 92
fJune - 75 105 76-0' 95*3 75 J- 90 70 91

Rainy season < July - 74 98 75-8 89*4 75 89 76 88,'
[.Aug. - 76 92 74*4 89*2 76 8&t: 74 91
f Sept. * 72 92 75-0 88*3 76 96 70 90

Autumn -< Oct. - 70 90 73*0 92*5 74 92 67 87
lNbv. - 59 { 87 j 71*6 91-5 6,9£ ,90* >58 ’ 81 .

(827!).) I )
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4. At Bombay the temperature falls as low as 60° in January, 
and at Rangoon it sinks to 62° in December and January. Further 
south however on either coast this drawback would bo avoided. I  
have no access at present to records of absolute extremes, but the • 
mean monthly temperatures at sunrise are given in Schlagintweit’s 
work for several places on both coasts, of which it will suffice to 
give Cochin as ah example

C o c h in .

December - - - : 75 to 78’2
January - - - - 74 „  75
February - . - 74-5 „ 76-8

’Further south on the western and Burma coast the extremes of 
heat also are more moderate than at Rangoon and Bombay. At 
Cochin for instance the highest monthly mean taken at 4 p.m. does 
not exceed 90°. V e  may therefore conclude that Canara, Malabar, 
Trayancore and the Burma, coast from Monlmein southwards offer 
the desired conditions as regards temperature for the successful 
cultivation of the Caoutchouc yielding species of Ilevea. I would 
specially, draw the attention of forest officers in this respect .to the 
moist evergreen forests at the foot of the Coorg Ghats, and in 
Canara, as well as to the Attaran valley, and similar. .localities in 
Tenasserim. . ’ - •

5. The annual rainfall in Bara seems to be about 60 to 90-inches, 
this would he somewhat less than the annual fall on the southern 
part of the western and Burma coast (Cananore 128, Cochin..
105 inches, Monlmein 176, Merged 165 inches); hut the supply 
of moisture appears to be more uniformly distributed over the 
seasons of the year in the Caoutchouc. yielding - region of Brazil 
than is the case in most parts of the moist zones of India.

In Bara the rains are from March to July, but some rain falls -
also during the dry season,. In the Amazon valley it rains’ from 
January to May, but, there are occasional showers in November, 
and. intervals of fine weather during the wet season. So far , the 
data given by Mr. Co Him would agree well with the seasons on 
the western and Burma coast, save that the principal rains occur 
at another time o f the year. But Dr. Spruce states positively that 
the Ileveas thrive best in a humid climate, where there are rarely 
10 days together dry even in. the so-called dry season.



rh« nearest approach to this would he foand in sonic parts of 
Ceylon, vvhidji, as regards temperature also, would appear to offer 
to the Brazilian Heveas a, most congenial climate. In Malabar, 
■Travancore, and on Ulo southern Burma coast the distribution of the 
rainfall over the year will bo apparent from the following data, 
which I  have mainly extracted from Mr. Glatsher’| report upon 
the Meteorology of India.

— , Csmanore. Cochin. Quilon. Mergui.
. 1 V '/■' t\i; •: : ' ." '. ' j     __ ■ 1 '   . •' ■

Cool season - - - inches 2-0 4'2. 2 '9  7
Hot season. ' - - - „ l?-5. 23-0 21-9 20
Kainy season - - - „ 84-9 61-Q 43*9 90

■: A liiim ii ' ■, ;I8-1 16-8 i7 I tg

Total - - - . „ 122”5 103-0 85-8 165

6, So much is clear that the southern part of the western 
and Burma coast has a climate which is • likely to suit the 
requirements of the Caoutchouc yielding species of Ifeven, and it 
is not impossible that eventually these trees may ho found to 
accommodate themselves to a wider range with regard, to tem­
perature and humidity It will therefore bo well at once to make 
special arrangements to obtain a supply of plants, and of seeds 
also, in case they should he found, to retain their vitality sufficiently 
long. This Is a Subject which-I would beg to recommend to the 
attention of the Government of India and of ilis Grace the Secretary 
of State for India in Council. Mr. Maun has communicated to me 
a detailed monthly price current of the London rubber market for 
the period from 1857 to I860, from which it appears that the price 
of fine Para was Is. Id. per lb. in 1857, that in. 1866 it had risen

< to 2s. (W. on the average, arid Mr. Coffins now informs us that the 
present .rate is 8s. Id. per lb. It appears certain that the demand 
far superior kinds of Caoutchouc for the rolling stock of railways 
,and other purposes will increase considerably, and it will in every 
respect be advantageous to produce in India an article so useful 
and valuable as Parii rubber.

7. In the second place, attention should be paid to the introduc­
tion of the climbing Apocynaceous plants (Vahea sp.) of Madagascar, 
which yield, the excellent article, which, according to Mr. Collins,



has been, largely used in. France and is now beginning to he appre­
ciated in. this country. The mean temperature of the year in the 
northern part of Madagascar is about JJ1° (hot season, January to 
April, between 80° and 85°),

The eultivation -of this plant would probably yietfl an earlier 
return than the Brazilian Ilcveas, and that cirtip instance migl'.t 
be an inducement for the introduction of those climbers also 
which yield the African rubber*. (Landolphia sp.) and the,Borneo 
Caoutchouc, (Urcepla elastiea) both belonging to the same natural 
family of Apoeynaceae, In addition to the climbers. it will be 
well by way of experiment to introduce plants o f  Castilloa elastiea, 
a large tree which yields the Caoutchouc of Central America.

a..Before now proceeding to discuss the second subject, viz. the 
measures’to be taken for increasing the production 'sad improving 
the quality of the Assam Caoutchouc, it will he well to notice the 
relative value of the principal kinds of rubber imported into this 
country. From the Liverpool and London price lists 'for 1871-72 
given.-in Mr. Collins’ report, it appears that the principal descrip­
tions may be classed as follows with regard to price a n d , q u a l i t y y

Price paid for last Parcel,
Name of article, and country whence Name of Plant ■ ■i*' ■■  , _.

obtained. yielding it, '
Lotvest. Highest.

, .sy (l. d, ' .
Pant (Pant nrul Amazonas)' - - Hevea sp. 2 8 .3 .1
Madagascar - - - .Yahea sp. 1 10* ’ 2
West India (Central America) •• - Castilloa elastiĉ  1 11-| 2,
Carthagena- - - *- - Do. ; 1 10 2 3
Guayaquil (pressed) - - - Do. ■ 1 7| 2 3 .
Singapore (Iiuliai) Archipelago) - - Fiona sp. 1 10J- 2 3
Assam - - • - - - Ficus clastic* I 4J 2 3Jf
Count (Ccara in Brazil) - - - llevea sp. 1 10 2 1

* Madagascar Caoutchouc is a very superior article, which has recently only become known in this 
countryj the lowest price quoted was early in the year, before it became appreciated.

f  Price of a parcel of Assam of great purity.

The African rubber (Landolphia) varies exceedingly in price and 
quality, and the Borneo Caoutchouc, the produce of Urceola elastiea, 
is only quoted, at 1#. 7\d. to Is. 10 }h. per lb. Assam rubber 
stands low in the list at present, but there seems good ground to

52 MEMORANDUM.
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hoiicyc i ha' this is mainly due to the large proportion of impu- 
" ritics (bark, sand, stones) with which it is commonly mixed. The '

Caoutchouc which was collected and prepared by Messrs. Martin,
Richie and Company of Tezporc, while they had tho lease of tho 
Caoutchouc forests previous to 1365, and ivbicl was 'known in the 
London market under the name of fine slah Assam, was a, very 
superior article, and quite lately an improvement has. again taken 
place inthe ■quality of the Assam product.

: 9. Mi*. Mann thinks that apart from the accidental [and sometimes 
intentional) impurities, such as pieces, of hark, wood, sand, stones, 
tho Assam article is often, adn iterated with the milk of other species 
of Pious, which is of a quality ■'much inferior to the milk of 
P. ohistica. Messrs. Martin and Richie* are said to have given 
up (heir lease before it had expired, because the supply had 
diminished so fnr that their business was no longer remunerative, 
and from late reports Which I have seen, on the subject I  gather 
that the number of Caoutchouc .trees remaining in -British territory 
is believed to he limited. Under these circumstances it does not 
appear likely that any considerable improvement of the article 
can now be expected to be effected through the agency of private 
enterprise, except at the risk, of exhausting the remaining sources 
pi supply. The question then arises, whether it is possible in some 
•way or other to place the collection and preparation for the 
market of this valuable article under the control of public officers 
who will devote their whole time and attention to this 'subject.
Ko great skill is required for the collection and preparation of a 

. pure and valuable article, the facts stated in Mr. Collins’ report 
and in Mr. Mann’s previous papers on the subject, will enable any 
intelligent and careful, person to arrange and superintend the 

'■ ■collectionrind preparation.
10, Mr. Mann specially insists on the following points being 

observed:—
1- Presh cuts to.be made only in “February, March, and April, arid 

the trees to have rest for two years between each tapping.
2. The cute to be at least 18 inches apart, to penetrate into the 

bark only, not into the wood, and to he made with an 
instrument more suitable than the others at present used.
Mr. Mann prefers the German timber scoring knife.

* Mr. Mann’s Report on the Caoutchouc Tree in the Durruug District.
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3, As far as possible 'the;milk to be collected in a fluid state in 
narrow mouthed rattan baskets, and to be brought to
central manufactories. ... • . 1

A Endeavours to be m a d e  to convert the milk into a solid, state 
by a process of slow drying similar to that practised in Para,

5. In*case th is  method should not succeed, then the process
employed by M essrs . Martin and llichio to he followed.

6. Those varieties of Caoutchouc which dry naturally on the tree,
to he collected with, care, and to be picked so as to get rid 
of all impurities.

So much however is evident that unless the collection and 
preparation of the Caoutchouc produced in British territory is 
nlaiied under the control of public officers who have an v<terest 

’ in the protection and improvement of the forests, no satisfactory 
result can be expected. I f  this is not practicable Llion we must 
for future improvements entirely rely on the Caoutchouc planta­
tions to be established.

11. 'Under all circumstances should plantations of the liens 
elastioa he commenced at once in Assam on a large scale. The 
tree strikes readily from cuttings, its cultivation therefore is easier 
than that o f most other trees. In one of his first reports on 
the subject Mr. Harm suggests, that lines be cleared through the 
forest and that cuttings, as large as possible, be planted at con- 
venient distances on either side of these lines. Very likely this will 
be a good plan to commence with, and as the carnage o f  big 
cuttings over long distances would be expensive, nursery beds 
should be prepared and enclosed for the growth ol such cuttings
from, small slips. „ . , ,

I f  suitable soil and localities are selected, and it these planta­
tions are at once placed under efficient supervision, there ought to 
be no difficulty in this undertaking, and operations should m niy 
opinion be commenced as soon as possible on a large scale, and m 
accordance with a well, considered plan.

I). BRANDIS.



EXPLANATION OF PLATES, Ac. I 

Map 1. Showing Approximately the limits through which the trees • famishing
Caoutchouc in quantity are distributed 5 hy James Collins.

.
Map 2. Showing tho distribution of Ficut- clastico, Roxb., in Assam ; by Custav 

Maun.
Pj,ate I. He.vea Rrasiliensis. Miiil. arg. (natural size), from a, specimen in the 

British Museum Herbarium, collected by Dr. Spruce.
. 1, flower bud; 2, section of a female fibwor ; 3, androocium; 4, pollen

• grain; 5, pistil, with the calyx cut away; 6, the three-lobed stigma;
7, section of a,’fruit of ILwcu Briniliensis ? 8, seed of ditto, < and 8,

J:v,; ■ ■ . natural size.

Plate 2. Castillon d astiw , Corvant. (natural size), from specimens in the Herbaria 
' of tho British Museum and of James Collins.

1, group of female flowers ; 2, single (lower with exserted filiform 
stigmas; 3 ami 4, sections of ditto, and showing the ovary in different 
stages of development; 5, magnified portion of margin of leaf, showing 

’■ * bunches of stiff hairs.

Plate 3. 'CastiUoa Markka,miana, Collins, sj». nor. (natural size), from specimens
in Herbaria of British Museum, and of Janies Collins.

: : 1, group of female flowers; 2, section of ditto; 3, single female
' flower with tho oxsorted foliar stigmas; 4, section of ditto.

Plate 4. Lcmdolphia owariensis, Pal. do Boauv. (natural size), from a specimen 
collected by Dr. Welwilseh, in the Herbarium of James Collins.

1 , flower; 2 , section of ditto: 3, stigma; 4, fruit. V

■ •#;.
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* . * «.l̂ii î<u/w.fcil..,»̂W,M.-Wa-u.*.t. A '4«,« .' *• <V*: ■• ■> ■'4 * ' "

(  '  , 1 ' /  \ "



DJBl&ir act -natv deiL e±/h£h. . MitAerb Bros n«p.
LANDOLPHIA 0WARIB13SIS, P o t  dk Bwxwr.

' ̂


