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C0\1\lERCI \L POSSlBILITIFS OF THF FORFSTS OF 
ECt;.-\DOR-1\Ii\I~LY E..c;;,\tFR.\1.1>\S PR0\1~CE 

By 1\l. Acoss \ S01 i-; 
Director, licuadoriau l11.1tiwre of 'J.mmrl Sctenccs 

The Republic of Fcuador is on rhc P;u.:ific C.oasr of South 
.\111crica 2200 miles directly ~outh of J\ liami, Flonda and 
.n6o miles southeast of Los Angeles, California; lying bc­
t\\'CCn z. degrees north latitude and 5 degrees south latirud<:. 
I he principal port, Guayaquil, is 990 miles south of the 

Panama Canal. The Republic ohmins m n:m1c from the fact 
thnt it lies directly across rhe E<]Uaror. It 1s hounded on rhc 
north nncl cast lr\• Colomhi<1 and on rhc south and ca~t lw 
Peru. Ecuador h:1~<; apprn:o.:im.ucly 1 on kilometers of coasrline. 
The total area, as of rhe latest boumbry settlement ( R10 c.le 
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fanciro, January, 1942) is approximately 3oo,ooo square kilo­
~eters or about the same as for the state of Oregon. The 
Gal:lpagos Island group, a dependency, lies about 1 ~~ kilo­
meters off the west coast of Ecuador. The group consists of 
sixteen islands and a nwnber of rocky islets. The large islands 
have a combined area of approximately 10,400 square kilo­
meters. 

The population of Ecuad?r•. according t? the b~t est~ate, 
is J.soo,ooo people, cons1stmg of Indians-so%, nuxed 
blood-36°~, Wbite5- IJ ~0, Negroes-1 % . 

Traversing the Republic in a general north and south 
direction are the eastern and western Corclilleras-two par­
allel chains of the Andes Mountains, about thirty miles apart. 
These high mountain ranges divide the county into three 
natural divisions: ( 1) the Coast or western region, between 
the Pacific Ocean and the western Cordillera; ( 2) the Inter­
Andean or Sierra region ·which is a high plateau with an 
average. eleYation of 2400 meters, ly ing between the two 
mountam ranges; ( 3) the Oriente or eastern region, from the 
eastern Cordillera to the boundaries of Colombia and Peru. 
Ab?ut twenty mountain peaks extend above the snow line 
wh1ch ts reached at approximately 4500 to sooo meters. 
~here are S~\'eral .a:tiv~ volcanoes but there has been very 
httle volcaruc acttv1ty m recent years. Earthquake shocks 
seem to be no more frequent or severe than those of Cali­
fornia. In Quito. capital of the Republic there are many 
adobe build!ngs more t.han three hundred' years old w hich 
show no endence of vtolcnt earth movements. 

In the Co~st region are the cities of Guayaquil (pop. 
2,2o,ooo), Salmas (pop. S,ooo), M~nta (pop. 1s,ooo) , and 
~meraldas ( P?P· t6,ooo). Guayaqutl.is the most modern city 
m the .Rcpubhc as well as the main port of entr 1 , It has a 
few fa1r~y good stores and one excellent hotel rog1ether with 
other fatrlv good hotels. A large U S ai .. bas · 1 d 
S I. " · · .... e IS ocate at 

a mas, a popular vacation spot w ith a fine beach Th 
cnce of a large number of Americans has caused ~I . e. pres­
become quite modern. l iS City to 
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The temperature of the Coast ~egion j~ much. m.ilder than 
might be expected in the equatonal trop1cs. Th1s J.s bec~use 
of cold Humboldt ocean currents from the antarctic regiOns 
which bathe these shores and the fact that the prevailing 
winds are from the west. The temperature is fairly uniform 
throughout the year. The "winter" or rainy season (January 
to June) differs from the "summer" season (June to Decem­
ber) mainly in the increased humidity, the high water level 
in the rivers and rhe general increase in the numbers of 
insects. 

The Inter-Andean region is the home of one of At.neri~a's 
oldest civilizations-the Incas. Here is located the capital Clty 

of Quito (pop. 30o,ooo) as well as Cuenca (pop. 6o,ooo), 
Latacunga (pop. '7,ooo), Ambato (pop. 25,6oo), Riobamba 
( pop. zs,ooo), and Ibarra (pop. 18,ooo). Because of the high 
elevation the climate of these cities is definitely cool through­
out the year. In fact, in Quito a topc~at !s .necessary in ~e 
evening for all except the most rugged md1nduals. A defirute 
dry season exists and in many places irrigation is necessary. 
This central plateau is inhabited by-. a lar~e number of 
Inclians, mostly descendants of the orrgmal tnbes, and a few 
Incas. The snindard of living of these people is very low, 
although t hey are very industrious. If these Indians were 
properly trained, they would ~e a fine source of la?or for 
agriculture and orher types of mdusu~·· There are VJitu~lly 
no forests in this region because of the1r removal by anctent 
civilizations ro use for fuel and to make room for necessary 
crops. Eucalyptus is now grown in woo.dlots .fo.r fuel and 
for rough construction purp?ses. The.re. IS a d1stmct ~hart­
age of wood for fuel in the S1erra and 1t ~~ ve.ry cxpenst\'e. 

The Oriente region cast of the rnountams IS largely a Yast 
unexplored forest'. There arc no ~itie~ (except J~db~ , ·il­
lagcs) no roads and very few ~ralls. ~ranspo~·tntiOn 1s. b~· 
means of rivers, and this is ,·ery dtfficulr 111 the lughcr reg1ons 
due to the rapid fall of the l~md from the great !1cighrs. of 
the Andes. This region is reported to be ~xc~edmgl~· r~ch 
in forest and mineral resources, the expl01tat1on of wh1ch 
must await the de,·clopmcnt of transportation systems. At 
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present the Rubber Oe,·el~pment Co~or~tim~. a~~~ the Shell 
Oil CompanY ha\'C ewlonng crews m tillS drsu.rct. . . 

The n ·pes of trees and other plants in any ~"·~n J.rstnct 
depend to a great exte~t on the q~a~tity and drsrrrhuuun of 
rainfall. The wet regrons. compnsmg the greatest part of 
the Republic. arc h(.;aYily forested ~nd are, fo~ the most part, 
totallv uncxploited. So few botanrcal co\lecnons have b~cn 
made· that it is not possible ro gi,·e a complete technrcal 
dc~cription of rhe composition of these forests. \ty c~>llec­
uons arc as yet incomplete. b~t when th~y arc finrshetl. 
includmg stud~· of the plant soc ret~· ( espccrally forest asso­
cratinns), 1 am sure they will represent Ecuador complctcl~· 
and fa,·orabh .. fhe botanical names of many of the trees arc 
often doubtful and the common names vary according to 
the district. A group of men from the U. S. Forest Service 
have been making a systematic study of the trees of Ecuador. 
\Vhen this information is published we should have a much 
dearer picture of the botanical classification of the various 
trees. 

The Pacific slope of the western Cordillera and the adjoin­
ing lowlands are coyered with dense e\ ergreen forests. In 
mo!>t of the northern half of the country these dense forests 
extend down to the seacoast. At the foot of the Cordillera 
thb ,·egct:ttion ~ecomes t} pica! rain forest type. Farther ro 
rhe west the clrmate gradually becomes drier while to the 
s~uth the hea\'ily forested belt decreases in width and almost 
drsappcars ~s the land becomes more arid ncar the Peruvian 
front1cr. 1 he forests extend up the mountains to ~ -0 
meters. This is the general limit of tree growth i11 fctt 'd' 

0 

I h I 
. ... L • a or 

a t oug 1 som.ctunes small stands of trees mav grO\\ u to 
3.9oo meters rn sheltered places. T Iigher in altitude he\~ d 
the tree lrne, lies the ''paramo" \\ hich is a cr1·ass "tllll. t ' on f , . · . o .. 1cn trpc 
~ \~·~rat~on co\ crrng the. h1gh ridges and plateaus of· the 

or • eras up to the sno'' lme at about I 5 oc>c> fe•·t 1 l 
til · · 1· · f 1 • '- · n 1) aces c upper Jmrt o anorescenr vegetation is fo. I l 
stands of Escallonia, Pol lepis or G . . 

1 
me< >V pure 

end abruptlv on the pa?amo Th ~~llo.tys '' hr~h someruncs 
u.sually only 8 to 12 feet tali wit~~;~ n~~r .rhrs border arc 
ttmcs 90 centimeters in diameter S F .. t rck trunks-some-. ee rgurc 1• 
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AGRfCULTURE 

Agriculture is important in two regions: the lnter-An~ean 
yallev and the Occidente. The products from thes~ reg10ns 
are distinctiYe. Agriculture in the Sierra is intensive, pro­
ducina a larue variety of cereals and vegetables for domestic 
consu~nptio~. The products of the Occi~ente are tropical 
crops grown mainly for export. In the S1erra corn, wh~at, 
barley. rye, potatoes, peas, beans, alfalfa and several native 
Andean ·vegetables are produced. In addition temperate 
chmate fruits such as apples, pears, peaches, grapes, and 
stra\\ bernes are grown. The warmer valleys at lower eleva­
tions in the Sierra produce citrus fruits, avocados, sugar 
c:me, coffee, and tobacco. 

The great variety of climate permits a highly diversified 
agnculrure. vVhere humidit_\" is favorable, dairying is im­
portant, and progressive pasturing practices are in force. 
The dJ'Y vallevs are irrigated from streams fed from the 
perpetual s~o\\:s of.rhe Si~rra . t;ncontrolled grazing, chiefly 
by .sheep, IS practiced by lr1d1ans, especially in the drier 
reg10ns. Cattle are also common in the paramo at elevations 
over j 500 meters. 

Th·e· Occidente region is the home of the famous Ecua­
dorian cacao, of '~·hich Ecuador formerly was the main 
pro~uce:. Production_ h~ been steadily declining. Coffee 
ranks second to cacao m nnportance, production being about 
one-half a~ valuable. Rice has been one of the leading export 
crops durmg recent years. lt IS considered to be the crop 
of _greatest promise in the Occidente. Tobacco is grown 
t;Jat_nly for home con~umption. Sugar cane is grown on a 
hm1ted area. Cotton IS urown to supply Io 1 ·1 f · c tl . 0 ca texr1 e ac-
tor1es. at e are ra1sed, both in the Sierra and . h 

0 
. 

dcnte 1 f d · m t e cc1-
d d

, ~a1m y or omesttc consumption. Bananas arc pro 
uce m arge quanti ues being used as f d . h . -

lowland A f ' oo m t e trop1cal 
. s. portton o the crop is exported bv th r - . d 

Fru1t Company. . e vn1tc 

THE FORESTS 
The forests of Ecuador once do . 

:uea, arc still to be found' in tl . . 1~n.anr over most of its 
leu ongmal condition in the 
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more remote locations. They are complex, cont~ining many 
tree species, some of which grow t? large SJZ~. Clearly 
distinct associations are found under d1tferent envJio~entaJ 
conditions and in the same association in the mountams the 
trees beco~1e progressively shon~r at higher altitud~s. 

The composition of the forest IS affected to a .constdera_ble 
extent by the altitudinal temperature gradtent, whtch 
changes at the rate of about one degree Centigrade for ~~ch 
200 meters change in altitude. Differe~ces in the ~omposltlon 
of the soil and location also cause differences m the com-
position of the forest. See Figure 2. . . 

No information is available as to Ecuador's ongtnal fore:t 
area and only estimates exist as to its present area. The_re 1S 

littl~ doubt that the country originally was almost entirely 
forested from sea level to timberline at the base of the 
paramo. The Oriente Provinces, containing 1 so,ooo sq~e 
kilometers, are densely forested and almos~ untou~hed. L1ttle 
forest growth of value occu;s in the Galapagos tsl~ds. 

A timbered area of approXImately 2o,ooo squar~ kilometers 
is located on the west slope of the western Cordillera below 
the 2 soo meter contour. The In~er-Andean valley and higher 
Andean ridges are at present wtthout forests, a large part. of 
the wood consumption of the Int~r-And~an valley bemg 
supplied from Eucalyptus plantations (mtroduced from 
Australia, first in 1865). . .. 

Although the Oriente pr?vi~ces .comam large quantJttes 
of timber, a small part of whtcl? IS bemg b~ought out through 
the Banos region, the forests m. the Occ1dente are the best 
prospects for satisfying immediate demands. . 

Cutting and culling of th~ forests have been m progr~ss 
for mnny years in the Occtdeme along the lower Gua) as 
River mid 'its tributaries, a navigable system ·with a good 
harbor at its mouth. A wooden ship-building industry was 
established in Ecuador in 1 6oz. For over a century the land 
cleared of forest in the Occidcnte has been producing 
numerous tropical crops, ?f w~ich cacao probably con~·~ 
the largest area. The regto_n d1rectly '~·est of Guaya9~ul, 
being a dry savanna, is devOid of useful tunhcr growth. L he 
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western half of the Province of Manabi, settled since the 
days of Pizzaro, does not contain much forest growth. In­
roads have heen made in the forests south of the Gulf of 
Guayaquil in the settlements of the agricultural province of 
El Oro. except in the dry savanna along the coast. 

The "c~tern Andean slopes between the upper limit of the 
tropical region and timberline (between 8oo and 3000 meters 
elevation) arc \\ell co\·ered with forest except in the acces­
sible areas along the Quito-Guayattuil r:tilroad and in the 
~·icini~y of the principal mining centers. This region is little 
mhao1ted as slopes are too steep for agriculture and trans­
portation is extrcmelv difficult. The '' <ltcr and soil conserva­
tion ,·aluc of rhcse tnoumain forests i1. great because of the 
rough topography and because this region contains the head­
" atcrs of the ri\'ers of the Occidcnre. 

In summary. the following areas arc sri II "ell forested and 
economicalh· acccsc;ible: 

1. At l~:ist 75 ni rhe Province of Esmcraldas amounting 
to appr~xunatcl) 1 1.000 square ktlomercrs. Some clearings 
for farmmg ha\'c been made along the Esmcraldas River and 

I:XPLANATION OF FIGURE 2: 

r&l Gclida Re,;ion or ~ Subtropical Region or 
Perpetual snows Subtropical Forests 

II Cold Region or ~ Tropical Region or 
Lo~ "Pjramo$" Tropical Forests 

CJ Andean ''Sotobosquc'" ~ Hills and Mountain 

or Highland Forestry Forest\ of the Tropic 

~ 
Sub-Andean Region or 0 XcroJlhytic Coastal Area 

Sub·Andcan Forests or Descrtic Lowlands 

m Temperate Region or Sketrhed h) th6 Author 

lntcr·Andcan Region 
Scale:::: 1 :4,000,()()() 

PHYTOGEOGRAPHICAL DISTIUBUTION OP THB VEGETATION 
AND FORESTS OP ECUADOR 
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along the coast and the streams, but a large \'Oiume of forest 
resources remains in this province. 

2 • The eastern one-third of ~bnabi Province, an area 
of S,ooo square kilometers. 

3. Forry per cent of the ~rovince of El Oro, an area of 
approximately 3,ooo square kilometers. . 

4· One quarter of Guayas P rO\·ince or s.ooo square kilo­
meters. 

5· The western two-thirds of the Province of Pichincha, 
which drams north through the F.smeraldas and south 
through rhe Gua~ as ri\·er basins. T his area is approximately 
s.ooo square kilometers. 

Thus the total area of well forested land is approximately 
32,ooo square kilometers. The area in second g rowth or in 
hea\'ily culled forests is as follows: 

· Esmeraldas 700 to 1 ,ooo sq. km. 
1\lanabt 2,ooo to z,soo sq. km. 
Guayas 2,ooo ro 2,500 sq. km. 
El Oro 500 to 1 ,ooo sq. km. 

I~ the aggregate this is an area of approximately 6,ooo sn uare 
kilometers. · ., 

. Th.e Ec.uadoria~ forests are di\'ided into three important 
classes co1 rcspondmg ro t~e natural regions of the country: 

1.. Forests of the Occ1dente, Coastal. or Ante-Andean 
Rcg10ns. 

.:. f:orcsts of the Inter-Andean or Central Region. 
3· l•oresrs of the Oriente or Trans-Andean Region. 

Forests of the Occide~te Region. In the brackish water 
belt ncar the seashore and m the salt water cstua ric I . .. 
a remarkable forest formation known M I s, t 1CJ c IS 
grove). The J\langlar f .. b d as :mg ar ( Man-. . orest 1s est evclopcd · . 
dtstncts-first in the extreme h I m t wo mam 
i\1' l s ' ' non ar t lc mouths f 1 
I Ira :Ill( amiago ri,·er SYstems d . . o t 1C 
ern part c1f the coumn• ~round' t~1 secol~dly, Ill the south­
River and from rhere ·south\ . d e estuanes of the Guayas 
Plain as far as Peru T.h ~ ar. allong the narrow coastal 

· e pnnc1pa · · 
Colorado ( Rhhopbora num /e) .~~cres are the Mangle 

g \\ l<.:h grows very rail, 
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sometimes as high as 40 meters; the Mangle Concha ( R. 
mangle), and ,\tangle Pccho de Pava (R: 111111_1gle~ :. the 
Mangle Salado or J\langlc lguancro ( At•rce7/11Ul mttda); 
Mangle Blanco (l.aguucu/ariJ1 racem osa) ; and the Mangle 
J eli (Conocarpus erecta) which usually grows farther back 
from the water. 

In the coastal plain and rhc lower parts of the Cordillera. 
the average height of th e forest trees is hcrwecn 24 and 40 
meters, but some species attain 6o and even 8o meters. Stem 
diameters of o.6o to 1 .Ro meters arc common. In the shade 
of these tall trees arc found smaller species such as Cacao 
de Monte (Theobroma .\Jariae) , 1\lcmhrillo de Monte (Gus­
tavia pubesceus), A rete ( fl eisteria Spmceana), Petaquilla 
(Tabernaemomana), Palma i\ lulata (Zamia muricata), and 
Passiflora gigami{olia. In many of these latter species .flowers 
and fn1its appear on the main stem and rhc older branches 
instead of on the young twigs. 

The forest floor is quite devoid of vegetation in some 
places, in others it is co\'cred by an undergrowth of fern, 
aroids, Heliconia, Ca/ath£'.7, and Piper. Here we find the 
palm-like Toquilla ( Carludo'::ica palmat,J ); the leaves of this 
plant supply the material for the so-called Panama hats which 
are manufactured onlv in Ecuador. In the rain forest the 
tnmks of the trees arc covered locally with climbing ferns, 
Cyclanthaceae, Sclagincllalcs and Aroidcae. The exceedingly 
long and rough aerial roots of Hcteropsis ecuadorimsis are 
an excellent substitute for rope and arc used by the nati,·es 
to bind the logs of a raft or to lash the bamboo supports of 
their homes together. lligh in the trees the climbing Yanilla 
Orchid (Van ilia planifo/i,r?) can he detected by its well­
known fragrance. 

The most abundant palm trees nrc Palma l\locora ( Astro­
caryum spp.) the fiber of which is used to make hammocks; 
the majestic Palma Real (Cocos butymu tr) , which bears 
fruit containing an oilv kernel; Cadi or Tagua ( Phytelephus 
macrocarpa, P. microt~arpa), the seeds of which supph· the 
vegetable ivory of commerce; nnd, the Pamhil ( E1itt~pe 
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cbmmostacbys Rurret). In many places rhe forcsr is broken 
up by thickets of Bamboo. (Guadua spp): . 

Diffcrcnceo; in alrirude. m the composition of the sml, and 
in location also cause differences in the compnsirion of the 
forest. For instance. Laurel (Cordia). \lora!. J fuasango, 
B.uuano, :md Amarillo (Cemrolobium odvoxylon) gro\\' on 
cJe,·:uions "hile Jagua, Jagua de Lagarro (Cratneva tapia), 
Pcchiche ( ViteJ.· ~i.r:•mtea), Rohle (Tabe/mia pemapbylla), 
.md Fi!_!ucrna prefer moist depressions. 

Forests of the Inter-Andean Region. The forests in this 
region an. hnmcd ro a strip along the h1ghcr, inner slopes 
of both Cord1llcras and are more or less similar to those at 
t~1e same altitude along the outer slopes. The central por­
tions of t1.1e Sierra bear a (<chaparral'' of such shrubs as Chile a 
( Bac.cbam polya~Jtha), Chama no (Dod onaen 'i:iscosa), Ch ivo­
casp• ( Buettnena parviflora), Mote-casha ( Durama tria­
camb,r). and Supirosa (Lantana quiteusis), or arc of the semi­
~escrr typ~.: with Agaves and Cacti. There arc also a fe"" 
1sol:ncd trees, i~cluding three ha\·ing good, durahlc \\nod­
the \1olle (Schmus molle), the Capuli (Pnmus mlicifolius) 
:md the l-l~1arango ( Caesalpinia spinosa or C oultcria spinosn): 
In the moist ,·alleys there are also Sauces (Sttll. , H l ld . 

) d AI . . · .\: l/JJI 'JO tl-
nna an lsos (Alnus spp.). South of I o· . G . 
nam:i so e d . . . . Ja. neat .onxa-
TI 'j m goo nmb~r IS obtamed from Lafot'nsia spcciosa. 
fr lC mcr-tndc~n regJOn has always been densclv populated 

om. p~e- nfca times. It produces manv of the .crops ch"r 
at:ten!.tl<: o rhc · " -
hade~· oraro temperate zone, such as alfalfa, wheat 
b~rric; p l b cs. peas.Tapples, peaches, strawberries, huclcle~ 
. • ca > age. etc. he Tunguraln .· · 
unporram in the produ · f · ta prcJ\ mcc 1s the most 
d cnon n temperate zone f. · ·r·J 

emand on the native forest l . I - I liltS. 1e 
ori~inal. timber has been ren~~~,;~~n heav! and most of the 

~onstderablc planting has been d . . 
reg•on during the ast ei hn ·e one tht_oughom the Cnttrc 
globulus which gfows ~er\· -~,.:,~s, especlall; of 8ucaly ptm 
JOOO meters r ar e a 0 • • at elevanons of I Roo to 
rugged for ~rhJ~r guscs~~~:~.f~rncula rly those which arc roo 
thus <.·ultivarcd ti~he'l. ·~·s l >eenl plafnted to Eucalyptus and 

- I OW )\' 'lr til" " • · " most unporrant 
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timber of this region. About So to 85% .of the rota~ Eu~alyp­
rus grown is used for house construction (studdmg. 101sts, 
window frames, and floors). The rest is used for fuel for 
domestic consumption, a purpose for which it is highly 
unsatisfactory due to the fact that during most of the year 
dry wood is unobtainable. The leaves and branches f ron~ the 
wood-lots and rhe shavings from the many s~all .furm~urc 
factories are used bv the Indians to fire thetr bnck ktlns. 
Needless to say, properly fired bricks arc unknown-they .arc 
little more than dried-out clav. It is remarkable that bmld­
ings and homes constructed of such crude material_s and by 
such primitive methods can last so_ long: In the nl.lages of 
the Sierra of Ecuador, the followmg ttmbers, bes1des the 
Eucalipto, are used in construction: the Chaguarqueros 
(floral a.xes of Agat•e americana and A. gigamea) and the 
Carrizo ( Arundo 11itida). These materials are principally 
used for roofs in the "bareques" or for walls filled with mud. 
The country houses are covered with "Sigse" grass (Corta­
derin rudiuscula); and in the paramos only Paja Blanca (Stipa 
and Festuca) is used for the Indians' huts. 

The external slopes of the two Cordille~as. Occideme and 
Oriente, are still rich in forests hut there ts need for control 
of the cutting. 

Forests of the Oriente Region. Due to the almost unin­
terrupted rainy season in the Oriente, rh~ l~nd is _covered 
with a ven· dense forest growth of the dtstmct ram-forest 
type. The enormous buttresses of many trees. the great quan­
tity of palms with stilt roots ( /riartea), the extraordinary 
number of root climbers, and the immense \'arietv of vines 
and lianas indicate the humidity of the region. Some of the 
best known trees are the resin~producing .. Copa ( H ymnlaL'a 
c:ourbaril) frequently found at altitudes around 2 500 feet 
ncar Canelos and Nacas; the Cancio ( Necttmdr.r sp. and 
Drimys Wimeri) which furnish an arrkle of commen:e 
known as "ishpingu"-the fleshy aromatic: calyx of the fruit; 
the thorny Chonta-ru~ or Eg~ Pa~m (Guile/ma speciosa) 
whose egg-like, red, cdthle _fnms, npenmg from .March. to 
May, arc an important arttcle of food among the nattve 
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Indians; Dscarilla ( CincbouJ spp:). the hark of whic~ fur­
ni.,hcs the yuininc of comn:crcc. IS frequently found m the 
middle height~ of the Cord1llera; and. a great many rubber 
trCC!> arc t1~hc found in the lowlands. Also in these lowlands 
along the rh·crs are extensi\·e stands of tall palm trees such 
as the Cadirina with sriffi,- upright lea\·cs. the Shiona with 
hanging feathery fronds. rhe \l~iti (.\laurititt) with fan-like 
Jca,·es and scah•. dark red fru its. 

FORE~ I ExPLOJ rATJO'\ 

C' mil a rclam·cl) fe,, ) ears ago the lumber husine!ls in 
rcuador was carried on in a very primttivc manner. The 
logs, afrcr being roughly squared, were sawed by hand 
( wh1psawcd) and ~vcrc s~ld t~ th~ pu?lic at a . price per 
boa~d. Thet:e. was ltttle u?1f~r~my m pnce (particularly in 
rhe mland Clttes) as each md1vtdual ptece ,,·as bargained for. 
Later on, With the ad\ ent of the sawmill, the board-foot 
measure S\ stem was mtroduced and now each board is 
mcas~red at the mill and usuall) the total number of square 
~cet 1s marked on the board. k tln dried lumber even now 
•s \'ery scarce as there are only a fe\\ dry kilns in the coun-
tiY. . " 

R)7 thcllntcr-Andcan \'alleys. in the cities of Quito, Ambato, 
w ?am >a and Cuenca. the most antiquated methods of 

cutung and transporrina lumber are in . . T . 
over which rimbc · b t> h . opct atJon. he rra1ls 
~ccs boards O\'Cr s:,~;n ~~~tg t ~r~ so dtfficult that one seldom 

Toda,;'s sawmills in Ec lo~t> m the markets of this region. 
morley assortment of mac~i~1e~r a;c asscn~hled from a very 
Gcrn1an-built steam en · } 'v 0 .r mo[lve po" er o ne sees 
l'~gines, German or sw!d~~· Dtc~~fcd ~tates automobile 
;mplanc motors and nameless n . cng_mes, even French 
cncc seems to he 1\'Cn to l~nne engmes. Some prefer-
in J.~ngland. Ame~ican cir~u~=~~Jc:lc. gangsaw tnanu~acturcd 
sawmg extreme I}· hard wo d shav. s arc used mamly for 
C • d f 0 I sue as Mangro . d c· an, an or squaring the s· d f h \ c an uaya-
thc small machines such I cs o ard wood logs. Most of 
States although thc;c are q a~ plafner~, are from the United 

Ultc 3 ew German machines. 
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Other than Balsa, very little lumber is exported from 
Ecuador. Fairly large cjuantities of Bamboo have been 
shipped to Peru and Chile where it is used for temporary 
framework in the construction of large buildings. In the 
case of a large scale industry, the most logical procedure 
would be to clear the timber lands, selling the soft woods 
for local consumption and accumulating the more valuable 
hard woods until sufficient quantities arc available for export. 
The land thus cleared should be /!anted to fast growing 
species of trees (which can be use for paper or cellulose) , 
or to other commercially important plants. 

EcoNOi\Hcs o..- FoREST Paoouc-rs IN EcuADOR 
In normal times, Ecuador imports approximately s.ooo to 

6,ooo tons of paper of all classes per year with a total value 
of somewhat more than S7oo,ooo. \ \'ith a population of 
about 3,ooo,ooo people, this represents a consumption of 
about four pounds of paper products per year. Other neigh­
boring countries consume 1 o to 2 5 pounds of paper productS 
per person per year and the United States uses more than 
1 ;o pounds. Even with this low consumption, one can readih­
see that Ecuador and her immediate neighbors use large 
quantities of paper of which practically the entire amount 
is imported. If a large paper mill is built in Ecuador, the 
government has agreed to work out a reciprocal trade treaty 
whh her neighbors for the benefit of the paper indusrn:. 
This should make it possible to distribute economically the 
entire output of a large size mill with no serious impedimentS. 

While the literacy rate of these countries (particularly 
Ecuador) is \'cry low compared with the United States 
standards, this bad condition is changing rapidly. Radios, 
airplanes, improved sdtools, and new roads arc raising the 
literacy rate with g reat rapidity. In addition to these im­
provements, there is a greatly increasing appreciation of the 
value of paper products in the promotion of sanitation (food 
wrapping, toilet tissue, ere.) which will cause a manifold 
increase in the demand for paper products in the immediate 
future. T hese new demands for paper will be very large 
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and wil l nccc:;sitarc the opening up of new sources of supp!y 
d th fa ·c that fa\\ materials for paJ)CJ" manufacture Ill uc to c (; • . ,. . 
the United States and Canada arc already hl'cnmmg a lllllt-

ina factor in expansion of the industry there. 
\vhy is pa er not manufac~ured. on. a huge sc.al~ .<>n the 

"c~r coast of South Amenca~ It 1s e1ther an o~ e1 Mght or 
indu~rrialists of the United States have unde resrnnatcd the 
capacity of these countries to consume paper produ~ts or to 
produce rhe ra\\ materials. Thcr~ can he t~o qucstto~l that 
paper products can be produced 111 the LropKs . . \ s cvtdcnce 
of this fact, statistics sho" that e\ en as fa r hack as 19 H 
Brazil produced over 1oo.oo? tons of paper it~ large and 
:.mall factories from mam dtfferent raw m~ncnals. Before 
the war, both German and Japanese interests had applied for 
concessiOns to manufacture paper in Ecuador. 

Ic is possible that industrialists of the United States have 
underestimated the purchasing power of the people in these 
west coast countries. The people (excluding the I ndi;lns) 
dreSl> as well as the people in ~ew York or Los Anadcs. 
Costume jewelry, cosmetics. and other luxur\ ltClll !> a~e on 
sale at most stores. the same as in the l:nircd States and 
these items sell for two to fiye times as much as in the C~titcd 
States. Likew~se. tl~e large number of automobiles in Quiro 
and Gu~yaqu1l behcs. the inability of the populace to pur­
chase rhm~s they destre. !here can he no doubt that living 
standar~s m these countnes ~re goi!'g up rapid ly and, with 
rhe ad\ enr. of a few large mdustnes and bctrcr means of 
transpo~a~1on, .the desire for all modern corwcnienccs and 
commod1nc:. \\'Ill be grcarh accelerated. 

As I have stressed elsc\\"l.1cre · h". 
• • 111 t 1s sun·c,-, the success of 

a~) pa~cr products mdustry in Ecundu,. ·w iII he d i rectlv 
pt OJloruonal to the exec r ·h· ·I 1 · 
I . · n co'' 1c 1 t 1c managc1ncnt realizes 

t 1c necessity for resear 'h d 1 · . • 
· 'fl · . c. ro eve op d1vcrstfi ed m:tnufac-runng. 1c counrr,• IS 11 1 1 . 

. . · .. ltmensey \\Cath\ 111 natural re-sources :md m condttton f , •-1 1 
f . d" . ~ a\ orau e to O\\ -cost production 

0 COllliHO ltiCS produ · d f h 
ever ch. fi ld · · . ce rom t cs~:• raw mate rials. I low­

• c e IS \'trgm and . ' r I . I 
indu•trial ., 1· · '"' 'cr~ Itt c IS mo\\ n abom the " • "PP 1cauon of man,. of 1 . · · 

_. t 1e 1 aw maten als avatlahlc. 
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It is not feasible to remove from the forests one rype of tree 
for the production of a single commodit_f· The districts must 
be logged off systematically and the nmou~ woods used for 
purposes for which they are found most SUitable. Ther~ :u-e 
many species of relatively soft-wooded trees contammg 
different percentages and types of fibers as well a~ cellul?se. 
After the land has been logged off, the commerc1al culnva­
tion of desired trees or other plants should ~e underta~en 
to take advantage of the rapid rate of ~rowt!~ m tl~e t~op1cs. 
The following industries arc necessanly cooperative m ~he 
development: ( r) lumbering, with the possible producnon 
of plywood and fiberboard or prestwc~od! ( 2) paper pr?d­
ucts of all types; ( 3) cellulose for arttfic1al fibers, plastiCS, 
lacquers, and similar materials. . . 

Besides the above mentioned forest products mdusrnes, 
Ecuador has large deposits of sulphur. high grade. iron ore. 
manganese ore, limestone, magnesite •. and other n~erals. as 
well as a plentiful supply of crude 01! and potennal hy.dr~­
electric power. The presence of ~11. of these resources u~di­
cates the future de,•elopment of mmmg ~nd a hea,~· chemt~al 
industry perhaps of considcral~le magmtudc. Although sJ~­
nificant deposits of many mmcra~s have ~ce~ fo~nd m 
Ecuador and undoubtedly manr reg10ns arc nch m mmerals, 
it is well to point out thilt a large. f>orrion ?f the country is 
co\'ered bv ancient lava flows wh1ch effectl\'cly conceal the 
mineral w·ealth. Also, rhat portion which is not _covered ?Y 
la\Ta is usuallv heavilv forested so that the lucatton of mm­
erals awaits ·the coniing of roa_ds and the r~m~val of the 
forests. It is doubtful that there IS atw other d1strtct of com­
parable size which has the rkh rcsot~rces and. industrial pos­
sihHities existing in Ecuador and parttc.:ularly Ill the Provmce 
of Esmcraldas. 

REASoNs FOH LocA tl~G A F01n:sT I~uusTttY 1:-; EcuAnoR 

Here J shall consider hricflv the industrial possibilities of 
rhc we~t coast of South America, that is. the countries of 
Chile, Peru, Ecuador, and Colombia. In this regard, an 
American technician has said: 
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"Chile has extensive forests similar to those of the ~est 
coast of the United States, however, the most accesstble 
timber has already been exploited in the best localities .in 
southern Chile. As in the United States, the commerctal 
\'arietics of timber suitable for pulpwood ar~ relati,·cly. slo~ 
growing in contrast to the rate of gro.wth tn. the troptcs m 
Chile. There are several small pulp mtlls whtch supply the 
loc.1l demand. 

"Peru has ,·cry little large scale possibility in this industry 
due ro the fact that its entire coast line is desert and the only 
timber available is in the high mountains or in the Oriente, 
both of "hich are quite inaccessible. 

"Colombia has good raw materials for an industry of this 
type; however, it lacks several essential features which are 
present in Ecuador. The coast line of Colombia is extremely 
rugged and there are very few streams of such a nature 
that logs can be tr~ported economically to a centrally 
located ~act~I}' · Also ~n Col?mbia th~re is no deep water 
port whtcl~ IS located m_unedtately adJacent to a supply of 
raw matenal so that a btg export business would be handi­
capped." 

In summary Ecuador offers the following ad\'antages to 
forest products industries: 

r. .E.xc:pr Brazil and Chile, the countries of South 
Amenca ctther produce no paper or onl . . ffi · f 1 • ' } a quantity su -
cflent or t lelr own use, and thus constitute a large market 
or paper products. 

f 2 '
11 

~.ct~d~r is paper conscious now as never before. Paper 
o a. htn s. as always been expensive in the Republic but 
1~0\\ t ere IS a great shorta e and . . ' 
tllncs higher than. nonnally. g pnccs are three to four 

. 3· Jn the troptcal region of Ecuad 1 • 
mg plants and trees which rna be or t lerc ru~ fast grow-
cellulose thus releasing slo\: Y . used for the1r fiber and 
other uses. v growmg northern timber for 

. 4· T here exists in Ecuador an unu . . 
nch natural resources readily 'blsual combmatton of 

accesst e by a magnificient 
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seaport and large rivers which combine to make an ideal 
factOr\' location ncar the ocean. 

5· 'Because Ecuador needs a paper mill so much. the gov­
ernment will grant unusual conces~ions and prh·ileges to 
industrialists. lnese include freedom from taxation and can­
cellation of import duties on industrial equipment for a 
specified period of years. 

6. Public lands may he had free bY concession and private 
land may he purchased at very low prices. . 

7· Raw material for paper and cellulose manufacture JS 

cheap and plentiful as \:veil as readily accessible. 
8. Labor is very cheap in Fcuador. 
9· Ecuador can produce large quantities of wood, pulp 

and other products for export. 
ro. The United States needs greater quantities of wood 

for its numerous industries and the new ones being created 
continually. Thus, F.cuador would have a great and perma­
nently secured market. 

AREAS SUITABLE FOR bt~IF.ntATE EXPLOITATIO!'\ 

As has been pointed out previously, Ecuador is divided 
into three natural regions: the Oriente. the Inter-Andean, 
and the Occidente regions. Of these three regions, the 
Oriente probablv has the greatest and most extensive supply 
of raw materials; however, because of irs inaccessibility. its 
exploitation at present is impractical. The external slope 
of the Andean region has a very meager supply of raw 
materials and also is relatively inaccessible. This lea\·es us 
with only the Coast portion' of the Occidente region to 
consider. 

In the southern part of the Coast region, fo.res~ resources 
arc not extensive enough for large scale :xplo1t~t1on. !here 
are extensive forests of fine woods at relatively h1gh alntudcs 
on the western slope of the Cordillem hut these forests are 
very difficult to exploit because of the n~g!?ed _nature ~f the 
terrain. The mounr.tins arc so steep that 1t IS d1fficult, 1f not 
impossible, to construct roa~s suirahl~ for hca\y ha~ling. 
It 1s true that in this mountamous regron there 1s a htghcr 
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f Sot·r woods than nearer the coast, but the percentage o . · 1 
to o rJ ... hical and climatological dlffic~lnes arc n~ar y 

p g Pt lie In the first place these lu gh mountams 
~mnnoun a 1 • • '" • 1 · 
as the condensation points for the hean·. equatona rams. 
Thc~c rains produce innumerable _landshdes ~uch as are 
rcspon~iblc for the enom1ous mamteJ~ance cost of the 
Cuanquil-Quito railway. Any road wh1ch ts not properly 
surfaced becomes impassable mud for ten months of the 
year. lr is quite impossible ro imagin~ ~uge t~n- to twenty­
ton trucks operating under such_ cond1t1<!n~ With t_hc steepest 
o( grades. sharp bends, and ternfic prec1p1ces. It ts true that 
a limited amount of this rkh timber can probably he 
out h) log chutes and flumes such as have been used in the 
Pacific "Jorthwest part of the United States for many years, 
bur :.11 such things are Yery expensive and in this case un­
necessary because there are regions which can be more easily 
exploited. 

There are fi,•e locations in Ecuador in w hich a paper, 
cellulose and a large lumber industrv may be fcasihle: (See 
map and "The Forests" section of this paper.) 

1. ~t least 75 per cent of the Province of f smeraldas or 
appn.lxrmarcly 1 1.000 square kilometers. Some clc:~rings for 
farmmg ha\·c been made along the Esmeraldas R i\·er and 
along the coa~t.an~ the ~treams. hut a large volume o f forest 
resources rcmams m th1s province. 

8 
:z. 11te easr~rn one-third of ~1anabi Pro\'incc. an area of 

,ooo SlJUare kilometers. 
3· Forrv per cent of the p ,· f F · • ro\ mce o ' I Oro an area of 

approximately 3.ooo square kilometers. ' ' · ' 
+ One quarter of Guavas p •· 

meters. · ro' mce. or 5,ooo sq uare kilo-

S· The western two-thirds f h p . 
which drains north th h 

0 
h t ~ rovmce of Pichincha, 

through the Guayas riv~~u!asin~ ~h.' smeral.das and . south 
s.ooo sc1uare kilometers. lS area IS approxnnately 

Of these five sections F.smer ]d . 
has the most advantag~s f . a 35d1.5 probably the one that 

or lmme late forest exploitation. 
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For these reasons, and because it is the one nearest to the 
Panama Canal, I shall describe the Province of Esmeraldas. • 

Tm: FoRESTS nF K~MERALMS PRovrscE 

The forest of Esmeraldas Province may he divided in five 
areas of exploitation: ( 1) the Santiago-Cay apas river system; 
(z) Esmeraldas River; (3) Atacames; (4) Galera and Tor­
ruga; and ( 5) l\1uisne. 

The Areas of the Santiago·Cayapas River System. 
In the nonhwest corner of Ecuador. there is a group of 
islands and estuaries of the ocean which fom1 the mouth of 
the Santjago-Cayapas river system and extend_ nonh to t?e 
Mataje River which forms t.he bounda!Y With Colom~Ja. 
The Santiago and Cayapas R1vers combme before entenng 
the bay. The silt from ~his river system . is depos~ted at the 
southern end of the senes of bays, parttcularly m the bay 
of Limones, so that near the village of San Lorenzo the 
estuaries are clear and deep. It is possible for large steamships 
(5,000 to ro,ooo tons) to enter the canal of Bolivar and 
anchor at a dock at San Lorenzo. Because of the deep. clear 
water and the fact that the ground of San Lorenzo is high 
and rocky, this place has excellent possibilities as a deep sea 
port. . . . 

The entire rcO'ion drained hv rhas nver sy stem 1s almost 
unexploired. Th~re arc no roads~ practically .no trails, and :'o 
ciries except the tiny ne~~o ' '!Uages o.f l :amo~es, B?rbon, 
.\'laldonado. and Concepc1on. Commumcatron as earned on 
entirely hy small launches and dugout canoes. Most of the 

• 1 have previously published the following works on the ~ro~·incc 
nf Esmeraldas: "Vegetaci6n y ~iqueza Fo~stal de Ia Provmc1a de 
Fsmcraldas" Madcril (Buenos Atres, Argentma >, February and March 
~~.p- "Made'ras Mas Conocidas en Ia Provincia de E.smeraldas", Maden/ 
Nos.' 168, 169, May, June, and July 11)41. Th~c. arc also rcprod~cc_d 
in the book, "Nuevas Contribuciones al Conocmuento de Ia Provmcta 
de F.smeraldas", Quito, 1944. 

1 have also presented a report on the Economic Importance of Forest 
Exploitation in the Province of ~eraldas to the management of the 
Fcuadorian Development Corporaoon, June 11)45.- M. A. S. 
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inhabitams arc negroes who eke out a miserable · 
b\· selling h:manas. coconuts, ragua nuts, l~alsa and so!ne 
l~gs. Funhcr up the ri\·ers arc se,·eral mbcs of lmhans 
}i,·c ahour the same as the nearoes. At present, there 
three small sawmills operating ~n balsa in this distri;t. 
of these is at Limoncs and the other two an; at Borbon. 
sawmill located at Limones is cpcrated hy a naturali 
Italian 11\ the name of Bruno .. c\nother, larger mill (in good 
condition) is located at Palma and is O\mcd by an Italian 
uy the name of Yannu7Zelli. This miJJ is on the blacklist and 
therefore is not in operation at present. T he Italian mills 
ha,·c been in operation for some thirty years, but owing 
to the vast extent of rillS river system, they have removed 
only an insignificant portion of the available timber. The 
supply of balsa wood is inexhaustible because it replenishes 
itself in four to five nars. 

. This disn·i~t :cems t~ ha,·e ~rc~t possibilit ies for cxploita­
uon because It Is pracacally nrgm territorv, and the rivers 
arc very large and not too swift for navigation. Boats of 
more than 1,ooo tons can easily go up to Borbon and much 
fa~thcr up the Cayapas. The lower parts of these rivers are 
0

' ,er 100 yards "_'Ide a~d :o to 30 feet deep. T ransportation 
b) :mall launch IS feasible for a considerable distance until 
raptds arc cncoumcrcd, and then it is neccssarv to tr~nsfer 
to dugour canoes propelled b\· skilled neg :1.1 h 1 d - roes. 1cse canoes 
can e po ~ a.nd p~ddlcd practically up to the hasc of the 
mountams. Ilus enure region is vinualh· a l t' f I . al 
garden in which all manner of lants . Jcau '. u troptc 
rainfall is \'Cr" h b P grow luxu n anrh•. The 

. ·' eavv-a out 8o to 1 · 1 · 
rams arc very considerate , 0~ Inc 1es a year. The 
fall late in the afternoon a~l0" c.vcr, m that they usually 
very little with work or pic at 111Tglh1t so. that they interfere 

. asurc. c cltnJ t . ' • I ?nt ::md nor cxcessiveh• humid Th . a e IS \cry P cas-
ts from Januan· to ) itn 1 h · he ".ettcst patt of the year . . • • c a t oua rams 11 tunc. I he rivers arc clear and f o . 1ay occur at any 
~~ far as Borb6n except for a ~ee of ~cduncnc d0\\"11 nearly 
I he soil of the lower . lOrt tJrnc after heavy rains. 

clay rvpc with a . portiOn of this district is a reddish 
• n Igneous rock b 'I'! asc. 1c forest floor is 
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covered deeply with humus and decaying vegetable matter, 
so much so that many of the springs are stained brown by 
the tannins and humic acids of decaying vegetation. 

The trees of the low districts around the salt water estu­
aries arc entirely ~langrovc, the dark red timber of which is 
used for marine purposes because of its exceptional har~ess 
and durability. Further up the streams we find the followmg 
species of commercially valuable woods: • 

1. Cascol (Ubidibia corymbosa) 
z. Marequensis or Quende ( Brommn11 sp. ? ) 
3· Guayadn de Costa (Tabebtaa cbrysll7ltba ?) 
4· Ebano ( Zizypbru thyrsiflora) 
S· Cascarillo (Cine bona sp. ? ) 
6. Sandalo or Balsamo ( Myroxylon balsamum) 
7. Nato (Mora megistosperma) 
8. Moral Fino (Chlorophora tinctoria) 
9· Moral Bobo (Sideroxylon sp.) 

10. Colorado or Pay-pay (Pouteria sp.) 
11 . Caoba ( N ectmulra caucana) 
1 z.. Guayadn Pechiche 

del Norte 
13. Guion 
'4· Manzano 
15. Roble 
16. Bejuquillo 
1 7. Donnil6n 
18. Amarillo Lagarto Obscuro 
19. Amarillo Lagarto Claro 
20. Amarillo Tainde 
21. Tillo 
22. Manglillo 
23. Jagua 
24. Seca de Castilla 
25. Seca 
26. Guachapeli 
27. jigua Palealte 
zR. Tangare or Figueroa 
:9. Lengua de Vaca 
;o. Laurel Prieto 
~ 1. Laurel lojerto 

( M inqUIINia guianensis) 
(Pseudo/media eggersii) 
(? ) 
( Temtinalia mur...otUa) 
(?) 
( Pseudo'l:ouapa stenosipbo1r ) 
(Ce1ltrololmnn ochroxylon) 
(Centro/obium ochroxylon, ,·ar.) 
( Nectandra rectinervia?) 
(?) 
(Rubiaccae) 
(Genipa caruto) 
(Geoffroea spinosa) 
( I.cguminosae) 
( Psetuiosamll7lea guacha~/e J 
(Lauraceac: Nectll7ldra acutifo/ia? ) 
( Carapa guianensis) 
(?) 
(Cordia al/iod ora ? ) 
(Cordia alliodora ? ) 

•This list was taken from the book "Nuevas Contribuciones al 
Conocimiento de La Provincia de Esmeraldas", 1944. The order of 
that check list has been made from the harder wuud (Cilscol) to the 
softer and lighter (Balsa). 
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( <\nacardiaccac) ~l. Caracol ) 
· d Colorado or . and and Ocotea caracasana 
H· Ce ro ( Nect dra sspp .. or Cedre/a rosei) Cedro Rosado (Nectan ra · 
H· Cedro Pardo ( ? ) 
35. Calade ( , ) 
~6. Caladc .\tnnchado (Calopbyllum _Jucidtnll) 
17. \1aria 

1 
Brosi

11
m

711 
uttle I 

38. Sande <Clusiaceae) 
39· \lachare rCedrela sp.) 
40. Cedro Palido rCespedesia sp.) 
-t' Sajo 1 \'ectnndmlucid,r ? ) .p. Guadaripo c • ) 

43 Chimbusa (Lauraceae) 
4+ Jigua Nasde 

1 
Virola sp. ?) 

45. Chal"iande ( ? ) 
¢. Chah·iande Rayado ( ) ) 

f7. Jigua \ilongado (Ficus sp. ? ) 
-JS. Higuer6n ( ~ ) 
49. Tachuelo ) 
~o. Peine de \lono or .\tono 'Apeiba aspera 
S'. La pore Arizco ( Casimiroa ? ) 
5 ~. Balsa ChiiJalde ( ? } 
53· Balsa \1acho ( Ocbro11Ja sp. ? ) 
H· Balsa Hcmbra rQcbrcmur lagopus) 

The composition of the forest m t!1~s reg io~ is by no rn~ans 
uniform. Variations in soil comp<?SitJon, moJstu re, locat•?n, 
and altitude all effect the ultimate composition o f the nanve 
forest. Usually the trees are not as large as the firs and cedars 
of the L. S. Pacific Northwest. TI1e average si7.e log is from 
1 z to 24 inches m d1ameter and from 1 5 to 2 5 feet in l~ng~h. 
The density of the timber throughout the entire d•stnct 
\·aries greatly depending on the number of palms and other 
sn aller plants or trees. There are between five and twenty 
trees per acre having a diameter greater than 12 inches at the 
base. and containing two or three logs per tree. This is the 
average density of the timber over a large area . It must be 
realized that the entire area is headJr covered \\' ith vegeta­
tion and that, m those djstricts w heJ:e there are fc'' timber 
r~ees: rhc av~rage den~Jty of Ycgecation is the same as in those 
d1stncrs \\'h1ch contam more acrual timber. The difference 
i~ caused b~· thickets of bamboo, palms, etc., w hich are not 
now used commercially but wh ich in the future may be \'aluablc. · 

3 illera of Ecuador covered with 
No. 3. Foor-hills ~f the w~~:er~f~:ds of woods. from the lightest 
forests rich in uopscal speed . d hea\'iesr, are found here. 

(Balsa> to the har est an 

4 ld " with great forests at . of Esmera as . . h • -< A 'ver in the Pro\'ance ns of tran~portauon m t <: No. ·•· n . ffer the best mea 
it~ banks. The rs\'ers o lowlands of Ecuador. 
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In considering the exploitation of the forests of Ecuador, 
it is well to point out that they arc typical tropical forests 
and are in no wav similar to the forests of the United 
States which contain more or Jes.-; pure stands of one tvpe 
of timber. In this country the trees arc approximately c;ne­
third of the hard wooded variety, nne-third with soft woods, 
and one-third intermediate. A further consideration is the 
fact that there are also present other types of trees and 
plants, frequently in large quantities, which probably have 
as yet undeveloped commercial possibilities. I refer particu­
larly to the large number of palms and bamboo. Some of the 
palm trees reach large size and ha\'e an exceedingly hard 
wood, such as the Chonta palm, the wood of which is as hard 
as ivory. Other palms are much softer and are very fibrous, 
suggesting that their pulp may he suitable for/apcr or fiber 
board. Bamboo occurs in dense thickets an grO\vs very 
rapidly. Because of its strength and tubular structure, it has 
an infinite number of uses for construction in the tropics. 
Bamboo has been tested and used for production of cellulose 
and paper. The scientific exploitation of forest resources 
such as are present in the northern part of Esmeraldas 
Pro\'ince must provide for a really good laboratory and 
technicians to study and de\'elop the most efficient uses for 
and methods of utilization of the infinite variety of plant 
material available. Another point to consider is the fact that 
in these tropical regions plant growth is much more rapid 
than we of the United States can possibly realize. For this 
reason, it would seem most feasible to svstcmatit-:lllv remo\'e 
the native forest growth and use this Jllatcrial for 'whatever 
purpose it is most suited and then to plant this logged-off 
land into fast growing species for some particular use. For 
instance, balsa grows at a phenomenal rate~ in six months 
from seed a balsa tree will be 2 5 feet high and 5 inches in 
diameter, and in three to five years it will be over 2 feet in 
diameter at the base. There are other trees and fibrous plants 
which grow correspondingly fast. 

Technically, nothing is known of many of these plants. 
Their wood 1s sometimes very fibrous and contains up to 6o 
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per cent cellulose. which suggests that these 
plants should be propagated here in the trop1cs and 
for the production of paper and cellulose which are 
present, for the most part, produced from relatively 
growing coniferous trees of the temperate zone. The i 
ance of this point can hardly be overemphasized. These 
growing tropical plants can make a\~ailable large 
of ,·aluable timber in the temperate zone for 
purposes, and at rhe same time constitute a very low 
source of \'aluable cell ulose and fiber. Another ind 
which may have great importance in the fu ture 
of. these tropical toresrs is the production of fine 
usmg the ne~v resm .and plastic cyp~ bonding agents. He:ca1us! 
of the man} ~eaunful woods which are available here, 
should be poss1ble to produce exceptionally beautiful 
woods. p~Y'-' oods should have a very important place in 
~ons~rucnon ?f permanent homes in the tropics because 
an e m~de lf!ltnune to the ravages of termites and restst~llltl 

to rot which, m these humid atmospheres tak 
toll of rhe woods used in house constructi e a on at present. 

~e Areas of Esmeraldas System T . 
dramed b) the Esmerald R. . · he entLre 
esrs which, for the most as Jver IS covered ~i th dense 
the main river itself Th~art, have be~n e_xplotted only 
from the industrial point or~ates~ ObJeCtiOn to this rPrtin.,. 

lem. The Esmeraldas R · VIew JS the transportation prob­
as rl1e Gua)·as R1·,,er b 

1
v.er. probably flows as much water 

Ut It IS very 'f e\·en launches, cannot as d . . swr t and large boats 
the tributaries of this cen u: The terrain through wl~ich 
the problem of Jog:i~~r ras~ IS very hilly; this COmplicateS 
strc~m. The most logical I~ s l.on dJstance back from the 
~~<; Clther ~t t~e coniluencc ~;~~; f?r a ~I would seem to 
~0 Qummde which com Rto Gua1llabamba and the 

t e confluence of the R. pose the Esmeraldas River or at 
makes a\'ailable for explol~t B~anco and the QuinindJ This 
serves of h • · 1 anon th · 
still t e rermory drained b e tremendous forest re-

rcmams that it \~·ould b y these rivers. H O\vever it 
e necessary ' to construct a road 
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from Esmeraldas to the mill. There is no possibility of a port 
at Esmeraldas and ships must anchor about two miles out 
from the mouth of the river. 

Atacames. Atacamcs is a large and rich province of 
Esmeraldas. In this area are included the old "Ecuador Land 
Company'' agricultural lands, pastures and forests which are 
now abandoned. 

Some time ago, the Ecuador Land Company exploited 
part of the River Sua's forests. In general, however, all of 
the Atacamcs and Sua section is totally covered with forests, 
with the exception of small parcels of land along the coast 
which are used for agriculture and cattle raising. 

There would be numerous advantages for a timber indus­
try established at Atacames. The belts of forests are very 
wide, and are close to the coast. There is a big and natural 
harbor that can be used as an exportation port as well as to 
anchor boats and steamships. This harbor is very well pro­
tected against winds. 

In the Sua harbor there are buildings which were con­
structed by the Ecuador Land Company. These buildings 
could be used for employees' homes. For rapid communica­
tion with the city of Esmeraldas that lies at only 30 kilo­
meters up the coast, it would be a simple matter to build 
a good highway for the use of trucks and cars. Construction 
of an airport would not be difficult at either Sua or Atacames, 
affording air communication with Quito and Guayaquil, the 
two most important cities of Ecuador. 

The Galera and Toruga Areas. All along the southern 
coast of rhe Esmcraldas Province lie large and rich forests 
that produce all kinds of woods, but especially hard and 
heavy types. No commercial exploitation of this area has 
been made as yet. 

The local exploitation of these forests could begin in 
Galcra or in Tortuga. The boards, large timbers, poles, 
beams, etc., could be transported to Sua for better prepara­
tioh for export. It would be necessary to build highways or 
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1 h st and small roads from the forests to 
roads a ong t e coa . . 

1 
· h • r 

'II ... ro the nearest pnnctpal ug "a~. 
S;1wmt or • f · Galera and 

The mountains and coast o A tacames to . . 
Tortu a are verv rich in forest products an~ prmctpally 
wood~ of the latter, the most used are: Gua) ac~n, A 
Lagarco {three lcind~). Pechiche, Gnachape!J, Ca6 
Balsamo (Sandalo ), and Seca. . . . 

The first class woods are: Cascanllo, Be]~qmllo, '-'"''ca'-"' 
(also called Cedro), ]igua, Asta, Tachuelo, T1ll?, ~em 
Colorado (or Pay-pay), M.uchm.a (called ~ernan-sanchez 
Guayaquil), Clavo (or jup~.no m i\lanabt) . 

For the woods used to build canoes and roug h canoes, 
can mention the following: Higuer6n Polo, Higuer6n 
Venado, \Jatapalo, Ceibo de ~Iontana (not ~eibo, de Lana) 
Borotillo, and Ovo de Monte (called Ovo Ctmarron also) . 

From the stems of the small cultiYated tree " Mate" ( 
cemia cujete L.) is obtained a white, flexible, and light­
weight wood which is used for the manufacture 
cylindrical boxes. The fruitS of this tree are called "Bn"r'""~"·' 
or "Pilches" and are much used as containers for water, 
juices, syrup, and other liguids. 

The Muisne Areas. These areas are situated in the south­
ern part of Esmeraldas PrO\rince '' ith the Province of Manabi 
as a boundal) . They are rich in forest timbers, principally 
hard woods and Mangroves along the coasts and the estuary 
of the !\lwsne River. 

A sawmill could be established within the area and t 
woods. cxpo~c~d directly from l\1uisne. The abundance of 
~~!~~~ IS a d1sonct advantage for forest exploitation in this 

LocAno" OF A .\lttt t~ TRE Es\TFRAT O\s P RO\'I'CF 
Careful inspectio f h 

aldas \Viii sh . 1 "
1 
° t e map of the P rovince of 

pas Ri,•crs J" ~ear y h~w the rivers of the Sam· 
is undoubteJ~;n~~ c?dmblm: at the village of Borh6n. Th 
industries. The v t \ ~a .site f~r a paper mill and rei 

a ua > e timber IS all loca ted w ithin a 
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dista.nce of. some one of the tributaries of the Cayapas or 
Santtago Rtvers and even the small tributaries flov.: sufficient 
w~tcr ~o float the logs to the larger streams and thence to the 
null. 1 he geography ~f the upland country is such that there 
are no large n~ountams. or any excessively rugged terrain 
h~t\\ een the nvers whtch ~ould impede mechanized log­
~mg. For th.e most par~, loggmg operations can be conducted 
m the fash10n to wh1ch we are accustomed in the tJ. S. 
Pacific Northwest, with tropical modifications. The dcnsitv 
of many ?f the hardwoods .is such. that they will not flo~t 
so that tt IS customary practtce to tie such logs between two 
small balsa logs. Because balsa and vines are always nearby, 
this is not a problem. With the mill located at Borb6n, the 
finished paper, lumber, cellulose, or other products can be 
loaded directly onto small ocean going vessels for transport 
to nearby countries or can be taken by small boat up the 
Santiago-Bogota Rivers to the proposed road or to its 
terminus at San Lorenzo and thence to Quito and other cities 
of the Inter-Andean Valleys. While the tides back the water 
up the river somewhat farther than Borb6n, the flow of the 
rivers is so great that salt water can be clarified by filtration. 
or a plentiful supply of clear water is readily available from 
dug wells. The ground in the vicinity of Borb6n is high so 
that good sanitation for company employees and the plant 
itself is easily provided. After the forest has been cleared for 
some distance back around the factory site, vital crops and 
cattle can easily be raised on the land. Because of the ready 
accessibility of this location by means of canoes and 
~aunchcs, food products from all ov~r the di~ct are brought 
tn by the natives. All types of troptcal frmts and ve~etablcs 
grow luxuriantly here and, when the road to Ibarra IS com­
pleted all the temperate zone foods, such as carrots, beans, 
lettuc:~, cabbage, apples, ~ars, c~c., '~ill b~ available. The 
climate at Borb6n, although tro~tcal, JS delightfu.l. It nev~r 
gets too hot and it never gets chtlly. The recreatton.al facil­
ities afforded by this district. are re'?lar~able; the~e 1s ev.ery 
type of boating, fishing, huntmg, swlJTl~ng, ~d Sl~htsee.m~. 
When a change from the tropical climate IS destred, tt IS 
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onlv a few minutes by airplane. to th~ high lnte~ 
• 0 or to the cool and reg10n near Sahnas 

temperate zo e • d 'II k 
the "·orld's finest beach. Future roa s "''t ma e 
ordinarY examples of nature's beauty and ~randeur acc::es:sib~ll 

Land. for a factory site in or near Borbon and on the 
can be purchased vei-y cheaply ( $1 to $2 per acre) .. Back 
the riYcr aU of the land belongs to the State and IS YCUJlAUJ 

bv concession. 
• 01l is plentiful in Ecuador and can be brought directly 

Borb6n b! barge from the nearby oil field~ of the 
Ecuadorian Oil Company of the Intemational e.l troleum 
Company. Practically any quantity of hydro-e)ectnc 
can be developed in the upper reaches of the st reams 
flow into this district. 

In opening up this district, a cettain amount of 
and suney work will be required. Permanent 
suppl) depots should be located at the most 
strategic locations up the rh·ers from which it will be 
great distance to even the remotest portions of the d1s:tnctl 
\Vhilc a dugout canoe is. fa.irly s~tisfactory method of 
up ~he smaller streams. It IS beheved that travel can be 
pedtted b~· a light flat-bottomed scow propelled by an 
plane. moror, so that rapids and rocky stretches can 
negotiated safelv. 

_ LABOR AJ~;o TooLs m EcuADOR 

ex lplh~re. are efnough men or \\ orkers in Ecuador for 
· 01tat1on o the fore Th t 

highland "Ch , ( sts.. e >est source of labor is 
r agra fUS[lC) Or II J\1 • >l (h d) 
fhc\· are cxtensivcl. use . . : esnzo alf-bree 

1·ock work and hOt?s d 10 texttle mills, furniture factories, 
long been skilled e c~nst~ctio~. That these people have 
Inter-Andean mott ag~analns IS evJdcnced b)r the 
I ntam s opes a · e aborate terraces . . re covered Wtth small 

J d. , trngauon syst d 
n •ans of this Inter-Andean .ems, an mud fences. 

hundreds of vears fi b region have been exploited 
of the hard ~·ork' /st .Y the lncas for whom they did 
th S · ' armmg and d e pamsh connu·1st d roa construction · then -. a ores a . d , 

' 11 more recently by the 
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wealthy land own~~s. Even under their present more or less 
emancipated conditions they rarely receive more than fifty 
to one hundred su~r~ per month (one sucre = .073 U. S. 
dollars). However, It 1s als.o true .that the majority of Indians 
arc hard worker~ and desue to 1mprove their lot in life by 
way of a steady JOb and education for their children. 

As may be expected, these highland Indians are as sus­
ceptible to tropical diseases as the white man from the 
United States, principally to the paludismo or "malaria", 
which exists in the low lands of Ecuador, especially in the 
Occidente R egion. However, with quinine and a little more 
care in their way of living, the percentage of people affected 
with paludismo can be reduced gready. 

The w orking people of the Sierra, the Chagras and the 
Indians, like to go away from their homes to the tropics to 
work because of the better payment and better treatment 
they receive; as they have their food furnished where they 
work, they can save their money and come back to their 
homes fi ve or six months later, give Catholic parties, buy 
small fa rms, build houses, and so forth. These people like to 
w 01·k during the "verano" (dry months, from June to De­
cember), but workers could be found for the "inviemo" 
(rainy months, from December to May) by paying higher 
salaries and giving better treatment. . . 

As life in Ecuador is a little more expens1ve now, I bebeve 
that for a salary of ten sucres per day ( = $o.73) and the 
food supplied by the company, costmg about two more 
sucres ( $o.1 5), niany workers could be found, and the total 
salary pe r day would be $o.88. . . 

There would be no difficulty m gettmg men to work for 
the forest operations, and with better 'Yages the wo~kmen 
could be induced to v.-ork in the sawmills. An expenenced 
sawmill w orker might earn as much as $1.00 to $1.50 per 

day. h' 
As fo r the sawmill buildings, tools, and necessary mac ~-

ery for forest exploitation in Ecuador-there ~e none. It 15 

necessary to bring all equipment from the. Uruted States: a 
large electric motor or diesel engme sawmill and two small 

' 



;: TROPICAL 'VOODS 

be made espcciallv for tropical 
mil!s; the ~aws m~;~ harder and hea,·i-cr. It would also 
wh1ch arc g~ncrad ) uantit\' of saws, axes, machetes, ncccss:an· co mtro ucc a q . . 

. I ' for the operanon. all orhcr too s ncccssaf) d . S 
. ld' h ld be locate m an The big !13\\ null bm mg s ou . . I 

. B "t ' d one of the small ones m Sua or Ga era, or m or >on, an . h · · · rear (1 
the other small one m \lUJsne. In t IS ''.a~ g , 
f d Of e\'C"'' kind would be exploited. Small c 

o woo , • ld b ll ' I d 
I. h I ~ ld. '·c necessarv and cou e csta ) IS te . 1g t p ants '' ou u · ; 

AI.PH.\BI·:TICAL CHECK LIST OF THE P RJ:-- ClPAl. F(l!(f:Sl' 

SPECIES OF EcUADOR 

Tlus ltst 1s not complete and is considered temporary; 
botamcal names of some of the trees are unkno, .. ·n or 
doubt .. I hope to complete this list '~'hen collections 
identified or classified m the Herbanums of the 
States where I ha\·e sent them, principally to the 
~atuml History J\1useum. 

)\;ot only wo~d spectes are mentioned but also other 
that arc well known for their common names and 
for example: the "Carrizos" ( Anmdo Doua:r) the canes 
'' hich arc used in the building of ceilings, roof~. and walls 
houses, and also used to make baskets; the "Chaguarque 
(fl~ral axes of Agr.:c? americma and Fourcroy.1 Sisc 
\\htch arc used for roofs. the bulk of ceilings etc.· 
"Bijao:• (Calatbe,r.spp.) whose ample leaves arc usdd to ' 
rocrfs Ill. the troptcs and to make baskets for fruits and 
wrnp lmc~!i of sugar cane; the "Sigsc" ( C ortad e ria r u,'fttjr..,; 

scula) which arc used in many places m rhc center of 11 :11tcr-1~,ndean r~cgion as roofs for small houses· the "Paj 
1 anca or ''PaJa de p· " (S · • 1 

f aramo ttpa Festuca etc ) used roo s for th~ hurs in the paramo. ' ' · 1 

Also mcnnoncd are some cxoti. . . I 
now established d 1 • · c specJcs, >ccause they 
Eucaliptos ( Euc~?yp~~s tl\~arcd as wood species. ~uch as 
spp) and th T k ~ obulus Lab1 1l ), the Pmes ( 
duc.cd in the cFuccaad. tr~c ( l'ectrma grmTdis Lf. ), lately 

~ · onan coast regions. · 
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. \ rhol del TC9k 

. \ rcrc 
.\ rr.l.\'nn 
R:lls:t 
8 2ls:z Blan C-'1 
Balsamo, S.indalo 
B:~mbulo 
Bantano 
Barh;~ tic palo, Salv2je 
Barbasco de Ia Costa, 

B. de Agua Salada 
Bejuco de M ont2fia 
Be daco 
BeUa Maria 
Bijao 
Bomb6n 
Borotillo 
Cabo de Hacha 
Cabuyo Blanco 
Cabuyo Negro 
CacaoBlmCo 
Cacao 

COMMON NAME 

liAR IT AT AND ARF.A 01' PlSTI\Int.rnoN• 

IIOl'ASICAJ, !'o'AMt; \VF.'>,.f:J\N CF.NTRAI. IU.C;ION Jv.sTI-'.RN 

III'GION ,V. C. I. V. 1!. r.. RHOION 

Tcctoua gr.mJis X 
/l cist•>ri.1 .<;pruce.Tli•J X 
EttKC"IIi.z spp . X X 
Or.brom.1 Jagopus X ? 
II dioc.zrpus popayancnsir X 
Myroxyltnl balramum, ,\11. pcruiferum X 

X Ptc>ror.rrpus ? 
C.u:s:tlpiniaccac 
T illandri,r umeoider 

jar:qttilli,r an ni llaris, f. Spmcci 
Arnccac 
Bom ba:r Millei 
Caiopbyllum /ucidum 
Calarhea /mea, and other spp. 
Erytbritta sp. 
Cocblorpenmmt f.!iti{olium 
? 
Fourcroy11 Siselitm4 
AgiiVe lltlle'rielln4 
Tbeobrtml# bicolor 

BOTANICAL NAME 

PhytelephiiS mll&f'OCIII'fJII, 

P. microclll'fJII 

X 
X 

X 
X X 
X 
X 
X X 
X 
X ? 
X 

X 
][ 

WESIDN 

DGION w.c.1 
1. v. E. C. UGION 

X ·x X 

X 
X 

""' At .TITUD£ ~ 

A.Al'IG£ 
Ml:TERS 

so-Soo 
1loo-J6oo 
t 8oo-:r.8oo 

so-Soo 
:r.oo-uoo 

so-Soo ; 
so-•ooo 0 

t 6oo-16oo :s 
~ s- too 

4(JO-l6oo 
t"'" 

I~ i zoo-Boo 
so-t Boo 

zoo-Boo 
so-6oo 

JG0-1200 
Soo-z8oo 



UABrTAT AND AIU'.A Of' DIS'I'IUBUTION• 
...... 

ALTlT\JDf. 0. 

COMMON N,-\.'\\.1'! BOTA'11UL NAME WESTERN CENTRAL REGION 1WJTEJ\N RANG& 

REmON W.C. J.V. E.C. REGION ME't'£RS 

Cami TJub,·rodendron sp. X ~oo-tOOO 

Carrizo Arundo Donn:t:, A. nitida X r7oo-z6oo 

CarbonciJJo ? X too-6oo 

C1l'bonero ? X 100-Soo 

Cargabol:! ? X Joo-6oo 

Cascarilla Cincbona spp. (8 dif.) X X X X 6oo-3000 ~ 

CasC21illo Ladmberguz spp. X X X X 8oo-:z.6oo ~ 

C:Jscol Claro. C. Negro Libidibi,l corymbosa X :z.oo-8oo 0 
Casha-pujm Crataegus quiten.ris X X 18oo-36oo "'0 -
Cach•o Prirnia copllifera ? X 1oo-8oo (') 

Gaucho Blanco Sapium verum X X X X rooo-18oo > 
Gaucho Negro Castilla elastica X X so-Soo r 

Cauje Puuteria caimito ? X so-6oo ~ 
Cedrillo Cedrela sp. X X X X 8oo-16oo 0 
Cedro Cedrela rosei X 1200·1000 0 
Cedro Colorado ()cotea caracasana X X 200-I:Z.OO 0 
Cedro de Cascilla Cedrela odorata X X X X :Z.OQ-1 %00 en 

Cciba, Ceibo Ceiba sp. X 5~300 

Ceibo de Manabi, 
Ceibo de El Oro Ceiba penumdra X 

Cereza de Montana ? X X 
Cerezo Malpighia? X 
Chacbacoma Escllllonia myrtilloides 

HABITAT AND AREA OF DlSTllmunoN• 
ALTITUDE 

COMMON .SAM£ BOT:\~'1CAL NAME WESTERN CENTRAL REGION E.ASTEilN llANGE 00 
JliiJGlON w.c. 1. v. E. c. REGION MEttRS '() 

Chaguarquero Blanco Fourcroya Siselitma X rsoo-zsoo 

Ch~arquero Negro Agtr.;e tmtericana X l70Q-3000 

01 viande V irola sp. X zoo-6oo 
Chamul Humiria flrnibrmda ? X too-6oo 
Chapca ? X zoo-6oo 
Chiche Machaerium Millei X zocHklo ;j 
~y ? X X zooo-z8oo 

Baccbaris poly1111tha X J8oo-]OOO 0 
Otillalde. OUllarde Beloti. sp. X SG-400 ::s 
Otimbusa ? X So-.fOO ~ Olf~ PseudovOUIIpa nenosipbon X s-zoo 
aurimoya A1lfWTlll cberimoU. X J8oo-%400 

~ auv . Durant~~ triltctmtb11 X r8oo-18oo 
Otoma o-eupt A.mocaryum spp· X X so-Soo 
Cboma-mro Guilielma $peCIOtfl X X so-6oo 8 ap:a Cupresnu sempt!nlirens, other 

introduced spp. X J8oo-JOOO 
en 

Ciruelo Spondias '/lfii'I1Urell, S. lutea X 3C>-ZOO 

Clavelin BrO'Umea sp. X 
Clavo, Jujano ? X so-400 
Oayillo ? X 
Cocotero Cocos nucifna X C>- JOO 
Co lea Miconitl spp. X X r8oo-z8oo 
Colorado Pouteria !t' X too-soo 
Colorado Luctmut o ovata X X 8oo-t8oo \N ....., 



...., 
ALTITUDE 00 

COMMON NAMt: JIOT.Al'I<:AI . s.nu: , , -L..,- n ·rR.."""' ...... ··-·· · ·--···;,::_:__ ll.AS'TF.R."' RANGE 

RF.CION \ \ '. (;. I. \ ' . 1:. <:. RF.CION METERS 

Ca<)uiro Hry r /.>rtJXJ I o;;-;r;lic um X 100-1000 

CO<)uiro l:.'uge11ia sp. X 18oo--1400 

Co pal 11 ym.:~t.rca courbaril X X 1oo-8oo 

Cordoncillo J>ipu spp. X X a8oo-18oo 

Coronillo ? X 

Cu:ingorc /)i,rlymu bcr,r ,r:;ordo11ii{o/ia X ; 
Cucharillo ? X 

Cuiba Bumclia sp. X I Q-%00 § 
Cuna-cuna Trc-ma sp. X 
Damajagua /110 pb/ Oi>WII .rr111.1tll111 X 2~400 ~ 
De do ? X 

Dormil6n l'uuduz.'ouapa sunrosi p/Jon X 100-400 
l:""' 

Ebano Z izypbus tb.vrsiflora X lQ-100 § EnciniJJo, Guasjpau I I' eimn.rm1ia d escendem X 18oo-18oo 

Endeo ? X X 

EucaJipto Euca/ypms globulus, E. spp. X X •8oo-noo 

~-palm Quilie/ma speciosa X so-6oo tf) 

a~e~ue Mimosoidcac 
FenWwinchez Triplttris 

Tripl4rit 

BOTANICAL NAME WES1'E.RN 
JIEGION W. C. 1. V. E. C. DGION 

/ nga sp. X X 
Pstud0S111mi111411, LysilomA gwebtlptk X 
N tctlmdrtl lucilla ? X 
Gutlulztmgunifoliii,G.ltllifolitl X X 
? X 

X X 



UARITJ\T ANU ARP.A 01" DISTRIBUI'ION" ALTITUDE """ 0 

CQ,'\fMON NAME DOT.\NICAL NAMF. WJ<~'ln:.RN CENTRAL RF..GION EASTERN llANClt;: 

REGJON W.C. I.V. E.C. !lEGION MF.TF.RS 

Higuer6n Ficus spp. X 2oo-8oo 

Tiigucr6n ? X X 

Hoja Blanca Gynoxys Hnllii X X , 5oo-22.oo 

Huaiji ? X 
Huasc;~ ? X 40Q-800 

Hueso ? X ...., 
Huilmo ? X X 100o·l8oo ;:d 

l11ga-rosa f..nllltma vclurina X t8oo-z8oo 0 

JabonciUo S.1pindus .raponaria X 200·1100 "'t:: -
Dulce, ]. de Comer Genipa caruro X 5o-6oo ('] 

de Lagarto Crnta~."'.·i,J tnpia X 200·500 > 
? X 

r 

Conocarpfls erecra X sea level .... 
< 

N vcttmdra sp. ? X ? 100-900 0 
N ecta11dra acttt if olio X ? 100·1000 0 
Ocotca sp. ? X X ? 100•1000 0 

Amarilla Lauraceae X ? 100·1000 
en 

Chimbusa Lauraceac X ? IOQ-1000 

Guadaripo Lauraceac X ? 100-1000 

Nasde Lauraceae X ? JQ0-1000 

Palealtc Lauraceae X ? 
Prieta Lauraceae X ? 

Spondilzs mombin X 
? X 

HABITAT AND AREA OF DlS'TlUBUTION• ALTlTU1>£ 

COMMON :SAM.£ BOTA:"'lCAL NAME WESTERN CENTRAL REGION E.AST£RN RANGE. ~ 

REGION W.C. t.V. E.C. RE.GION METERS '-0 

Laguna ? x 
Laurel Blanco ? X ? 100·1000 

Laurel de Costa Cordia alliodora X 10-1000 

Laurel de Cerro Myrsine Sodiroe X J8oo-28oo 

Laurel de Puna Cordia sp.? X 2.0·2.00 

Laurel Macho, L. Negro Cordia alliodora X Joo-6oo ~ 

Lechero de Monte Centripogon jamesoniana X X X 400-12.00 
::tl 

Lengua de Vaca ? X ? § 
Umoncillo ') X ? . () 

Urio ? X ? 

ua.eo ? X 
> roc 

l ' X 
~ ? - X ? 

Clasb«iile X 
r :fjfm ··· X so-6oo ~ ,. · ~., .,. ' ~- X sealevel 
,_,~ ,.,., X ? 8o-8oo 
ll"'tbrinir • X ? loo-8oo 
CJiui# · sp 
fA~ 

X X X 40-Boo 
. . 'f'IICetiUJI" X sealevel 

~111Jtllllgk X sea level 
)( ..... niti411 X sea level 

~-·-P. X sea level 
nectiJ X sea level 

X sea level ~ 



4:> 
Al.TITUDE ·~ 

CHI\t,\tUS 1>1 -\:Ill: llOfA~IC..U. SMU:: Wf~\TI'.RN <:I:N'l RAJ, RJ.:GION I::.AS"rnRN RANG£ 
llfGJON \\',G. I. V, t:. C. ltF.(;JON .\fi:."TLRS 

flar•glc ,:~Jadn At'iccnnia nitida x sealevel 
,\ l.1nglillo J{uui.tccac X ? 
,\ l:mglillo Color:ado ,'}'tcJ:ilrgia sp. X ? 
,\ langu ,\[,mgifera indic,, X 0-200 

,\I anZ..nillo II ippomane m.mcinella X 0-100 

,\ IAI'3iion .Annc11rdizmr e:ccelnmz X j0-200 -i 
.\larCtJUcnde. Quende ~rosiunmr sp. ? X so-400 :x:l 
.\largarita X 0 
.\ I aria C.Tiopbyllmn lucidum X ? roo-6oo ~ 

,\lnr~clo Drypercs sp. X ? zoo-6oo n 
\las;amorra : X ~ -.\lasc::ar ? X ? ~ 

.\f:mapalo Blanco Fit:u.r spp. X X Joo-8oo :6 .\ latapalo Color2do Couisapoa :.7/losa X ? zoo-6oo 0 .\lam pes ? X 0 ,\ lar:a.sarn;~ ? X 0 
,\fare. Pilche Cresunti01 cujele X X !0-1000 ';J) 

,\lembrillo de ,\Jonte Gusta'l.'ia f!Ubescens X loo-6oo 
,\ Jiriri. Palm Mauritia $p. X ? •oo-6oo 
,\locorJ, Palm .·lstrnc~ytnn spinosum X X so-soo ,\ lolle ~cbums molle X zooo-z6oo 
,\Jonrcrillo Brownen ariza Benrh. X zoo-Soo 
,\lora ,\lclastomaceae X ? 

~ .\!oral Bobo Clarisia racemosa X ? Ioo-6oo ,\I ural Comido del Mono CJ.rri.ria racemosa X ? Joo-6oo 

HABITAT AND All£A OF DISTJUBUTlON• 
ALTTIUD£ 

z 
0 

CO!\fMOS SA!\IE WrA~ICAL NAME WES1UN CE!IiTilAL llEGIOS EASTERN RA..._.GE ~ 

llEGION \\',C. I. V. E. C. llECIOS METERS -o 

Moral Fino Cblorophora tinctoria x ) so-6oo 
,\toriro .? X 
.\fosqucro ? X ? 
Morilon colorado Hieronyma asperifolia X X Zooo-JOOO 
.\ luchichill:in Tre111a sp. X zoo-6oo 
,\luchin, Muchina Triplmis Poeppigiana X ? SCH)OO ;} 
,\luchin T. guayaqrulensis X ) 5CH)OO 
'IU~'U}'U Cordia lutea X sea level 0 

'"0 
~aranjillo ? X X -
~ar:mjo de Monte Aspidosperuuz sp. X ? so-Sao n 

> 
X a to Mora megistospernza X ? so-4oo -~ 
~iguiro, Sapan Niguito Mtmtingia calabura X to-zoo 

~ Nogal fuglans neotropica X X J8oo-z8oo 
0\'0 Spondias lutca, S. pttrfmTea X X zo-t8oo 0 
Pacarcar Peresa sericea X X ZOOo-3000 0 
Paccha ? X X zsoo-z8oo 0 
Paja Blanca Stipa spp., F estuca spp. X X 

'J) 

3000-4500 
Palcaltc, Jigua Lauraceac X X Z00-<)00 

Palma de Cera Ceroxvlon andicoltmz X 4(>0-Soo 
Palma de Cera Copermcia cerifera X X 300-1000 

Palma Mulata Zamia 11ruricata X ? loo-6oo 
Palma Real Cocos butyracea X X ? ? too-800 
Palma Toquilla Carludovica palmata X X X so-4oo 
Palmiche Geonoma sp. ? X X lQ0-400 

Palo de F6sforo ? X X ? 4(>0-t8oo .... 
'.H 



IIAlliiAT AND AIU'A ClJ/ J>ISTRWtrTION'" ALTITUDE t 
l :0.\1,\IOS ·" ·\1\U: IIOI'ANI<.:J\L .NAM~ Wf.~'TE.RN U :NffiAI, Ill CION EASTF.A.N RANGE 

IU:GION \V,C. I,V, .,;,C. RY..CION M£TE.RS 

Pain de Lcche Apocyn~ccae X ? zoo-6oo 
P.tlo de l.rd1e Sap~tmr f{landuloitnJJ X ? zoo-6oo 

Palo de Ro-.a Pradosia .sp. X X ? 
P;~lo de Vac:~ Alrcis Eggersii, and GalactodendrotJ 

sp. X ? 
P;~lo fupad:t X o-i 
Palo ,\Jaria c.1l~byllum sp. X X ? J00-6oo ;:o 
Palo Pricco Erytlmna rnnbrosa X ? 20·200 0 
Palo Santo Burrcra fl;T'mJeolenr X 10·200 ""= -P411o Scrl";lno ? X X (') 

Pambil, Palm Euh.,.pc cbaunortacbys X X zoo-Boo > r 
Pambil, Palm /riartca sp. X X X 200-1000 

Panf7.41, Quinua Polylepis J:muginosa, P. sp. .X X HOG-4000 ~ 
Pasaro ? X 0 
Pcchiche Mim1u.rrtia guianensis ) X lQ-300 0 
.Pcchichc l'itt'.t' gigamea, V. flavens X lQ-200 0 
Peine de ,\fico, P. de ,\lono Apeiba .ISprea Aubl. X ? ? lOG-300 

"J) 

Pela caba!Jo Lysiloma sp. X IQ-100 

Pcmqui!Ja Tabernaemom:ma sp. X ? ;o-zoo 

Pial de Tricbilia sp. X lQ-100 

Pial de .\ facho Guarea sp. X lQ-100 

Pilchc, .\ fare Crescentia cujete X X zo-1000 

Pi no Phms spp. (cultivated) X 14oo-Jsoo ~ Pino de Platillo ArauctTTia excelsa X l'f00-l8oo 
Pina de Monte Bro~Jielia sp. X roo-Boo 00 

'0 

HABITAT AND AUA OJ' DISDIBt1110N• 
ALTITUDE z 

9 
OOMMOS NAME BOTA.,.,,CAL NAME WESTEJtN CENTaAL lEGION UII'DN RANGE oc 

UGION W.C. LV. LC. DGION MEIEIIS '0 

Piiiuelo Esrbweilera Rimbacbii ? X S'o-.t-00 

Piquigua Araceae X ? so-400 

Plat:millo Heliconia spp. X X X X so-r8oo 

Pororillo Erytbrina sE. X X X X roo-rooo 

Pujin H esperome es latifolia X X JS'OD-4000 

Pulgande ? X so-:zoo ~ 

=tarequende 
Oreopana:r floribumla and other spp. X X t8oo-:z8oo :::0 
Brosimum sp. ? X so-400 0 

Quiebn Hacha ? X X 400-1100 ::s 
Quina, Cascarilla Cinchona ~P· X X X X 6oo-JOOO 

(') 

> 
Quinua. Pantza Polylepsis 1111Uginosa, P. sp. X X JJQ0-4000 ~ 
Quiriquinche ? X X 

~ Quishuar Buddleia mcma X X 18oo-3400 

Quiwol Pbylltmthus sp. X X ? ? 
Rmlpida, Toquilla Carludwica palmata X X so-4oo 8 Rewna Sarotbll11fiiUS scoparius X zooo-z6oo 
Roble de Com Tabebuia pentapbylla X ? 

Cll 
so-3oo 

Roble de Esmeraldas Terminlllia amii'ZO'nia X to-400 

Roble de Macuchi Roupala sp. X •soo-:zooo 

Sacha Penl Vallea stipularis X X JODo-36oo 

Sajo Cespedesia sp. X ? so-6oo 

Salero ? X 
Salvaje, Barba de Palo Tillandsia umeoides X J6oo-l6oo 

Sa mal Rapanea tmdina X X J8oo-:z8oo 

Sa man Pithecolobimn samm X X 400-Soo + ..., 



AI;IITlJDF. 
~ 
0\ 

CXl.\1,\tu:"-' .'\",\!\1£ ROlA:-;J~L SM,n: Wl'..'iTIRN CHNl'lli\1, Itt WON F.ASTP.RN RA!'iGI> 
IU(;[ON \\'.c:. t.v. 1-:.c. RF.lllOS Mt:TP.RS 

~.lmil t·oloi:l<Jo -' ly~inacc:tc X X ? l00-6oo 

s.indalu ? X ? 5C>•JOO 
S.mdc /Jro.rhmmt wilr X 50-400 
S;mgrc de Draffo 1'teror.rrf1tts olficinnlis X X ? X 4Q0-1500 

S;tngrc de G:~l in•l I' i.rmi.r sp. X X 
Smon ? X ? ? -! 
S.•IHJUit.l ? X ? so-zoo ~ 
Slpln de P;tlnma Tr,:-m.r imcgcrrimn X X 100-00o 0 
S.tp;lfl '\'iguiro Mumingia ca/abura X ? 10-,00 ~ 
S.1p•in \ ··ncno de Perro 0Jplmopsis Humboldtia1111 ? X l()()0-2400 CJ 

~ s .• porol6n Bomb;lcaceae X ? so-zoo -SasJir:iz Zamboxylrrm sp. X ? so-OOo ' 
S:~ucc s.rli.r /lumboldti.m.r X X lOQ-24 00 ::= 
S.1umcrio ? ? X c 
Saupc ? X ? c 
Sa,·alcra Tri.::bi.'~.r sp. X ? ? 1oo-6oo v 
&ca Lc:gununosac X ~ 1()0-300 
s.·e:~ de C:milh Gcoffroe,r .spinosa X 1()0-300 
S1gsc CortaJ cri,r ntdiuscula X 18oo-z8oo 
S1sin, sumi, Guabcsay Podocartms o/eifolius, P. glonu:ratus X X 18oo- 2800 
ShJnshi Coritrria timifolia X X X 28oo-poo 
Sora SiJcroxJIO?z sp. X X 
Suchc Thevetia sp. ? X ~ Sumi, Sisin, Guabesay Podocarf!US oleifolius, P. gltmrerlltU.S X X r8oo-z8oo 
Surillo Cbusquea soo. ? 

HABrrAT AND ADA OF DISniBUTION• 
ALTITUDE ~ 

COMMON NAME BOTAN1CAL NAME WES1ERN CENTaAL JtlimoN EASTEilN RANGE co 
REGION W.C. LV. E.C. IIECION ME1'EII9 'C 

Suro Cbusquea sctmdens, C. spp. X X X 18oo-JOOO 
Tachuelo ? X ? 5o-400 
Tagua. CAdi Pby telepbas 171i1Cf'OCIIrfNI, 

X ? P. ,U,.ocllf'pa X lo-1000 
T amarindo T llmllrindus occidentlllis X ro-roo 
T angare, Figueroa C~~rapa guilmensis X ? so-400 ;J Ta.rqui Hedyomrum scabrum X X zooo-z8oo 0 Tdlo Pouteria ? X ? so-400 ::g Tillo Blanco Brosimrnn ll#ifolitml ? X X so-6oo 

Q Tdlo Prieto ? X X 
Tocte.N~ Jug/4ns neotTopica X X rsoo-z8oo t""' Toquilla, • C~~rludo'llica palmat11 X X 5o-400 

~ 
Tonolero Trm~~~ sp. X Tunda Bamboo X X 18oo-z8oo Tundilla Bamboo X X 18oo-z8oo 8 Turumbe Cordia toque'fle X X ? zoo-rooo Cl'.l Una de Gato 811Ubinia sp. X ? 1()0-400 Uva de Monte Pour0tmt4 cbocotm~~ X X Zoo-6oo Zapote Sapotaceae X ? 5o-:zoo Zapote Arizco Casimiroa ? X X ? so-6oo Zapote de Perro C.Jocttrpum '111i11'11m0sum ? X SG-JOO Zapotillo Mimusops? X X so-6oo Zarza Bunmma gmtinifoiU. X 3oo-8oo Zoca Sid~O%ylon sp. X X Zoo-8oo 

~ ....... 
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~OTE 0~ .\ CORDI:\ \VOOD FROM EASTERN 
HRAZIL 

B)' D. GuJLHER:\ff. nF AuxEIDA 

Forest Products Laboratory, Forest Ser-vice, Brazil 

Some months ago ~tr. Erik O laYi Ika brought to my atten­
tion a kind of wood. known as "Louro''. that has been cut 
in the States of Espirito Santo and R io de Janeiro, in the 
eastern region of Bra1.il. 

The present paper is a detailed description of that wood, 
and the chief object is to compare 1ts micro-stn1cture with 
tho~e of Cordi~ species perfectly idenrified. "For it has been 
shown that a stngle small sample can not throw much light 
on t~e varianon likely to. occur between different samples, 
and 1t follow_s that any_ esttmate of the value of a descr iption 
b_ascd on .a smgle spec1~en .. must depend on previous expe­
nence w1rh ?th~r spec1es. T n order that the comparison 
should be ob)ecm·e and. as far as possible, exact, an effort 
has been made to give quantitative data with numerical values 
ap,rroved by th~ Council of the lntemarionaJ Association of 
\\ ood. Anatomlsts. The wood sample examined showed the 
followmg characteristics: 

Heamvood yellowish OrO\\ n. streaked with somewhat 
darker brown. Luster golden when yje,, ed ·In I" h 
· \V' h · · . proper 1g t­
ang. It out ~IStmctlve taste or seem (dry specimen) . Light 
and soft: spec1fic gravjry air dn· ( 1 .o1 · · ~ . ' f · · .' . ) lo moisture content) , 
040, textur~ um orm. medmrn; g-rain srraight c 'I . , k d 
though sawmg woollv. ... , asJ } \\ or e ' 

Growth rings prc;e t p . from ~ . n . orcs moderately large (mosclv 
2.o to JOOp rangtng from a minimu . f 8 ( 

mum of 3001,); \·ery few ( from 
2 

to e m o Op. to a maXI-
3 per sci. nun.); scattered so lit . 5 ~ r sq_. n~m., frequently 
:,mall c usters in late wo~d tc~J/nd m pam m ~arly wood, 
ment in early wood V c i ncy to tangent1al arrange­
<{llenrJy from 28o t~ ~~c mem?ers moderately short ( fre­
srmple, wide-rimmed 3· , ~ome~Jmes less than lOOp.); with 
mcdium-si7.cd (S ) aJ per oranons; Intervascular pitting 
R P • tcmare Tvloscs p h' 1 ays up lo 7 cells wide f . .I resent, r m-wa Jed. 

' requcm Y 6 cells wide, moderately 
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broad (maximum width from 1 50 to zoop), maximum heights 
ove~ IOO cells (up to 44001-' high); distinctly heterogeneous. 
upnght and square cells of normal occurrence in association 
~vith. procumbent cells; sheath cells characteristic, and large 
mtenor cells sometimes present; abundance of ra\'S ( meas­
ured tangentially on tangential section) less than 5 per mm. 
(frequently 4 per mm.); pits to vessels medium-sized (most­
ly 71-') and r~unded. Wood pa~enchyma paratrachcal. \'asi­
centnc and m broken, tangential bands of irregular width 
and spacing; vertical strands mostly 4-celled. \:Vood fibers 
with medium wall thickness; simple' or indistinctly bordered 
pits. Ripple marks absent. Vertical traumatic gum ducts 
present. 

From the data tabulated for comparison, (see Table I) it 
is evident that the described wood, No. 3768, has verv few 
pores per s1uare millimeter and has larger rays than any 
other wood isted in the table. It approaches Cordia latiloba 
in the intervascular pitting dimensions ( 8p.). number of rays 
(4 per mm.), and width of the rays measured in micra; and 
is nearer C. Goeldiana in number of pores (3 per sq. mm.) , 
abundance of rays (4 per mm.). size of procumbent cells 
(height 40 and length 16op); and maximum height of rays 
(over 1 oo cells). 

So far as the wood structure is concerned, the wood 
described above may be brought to supply the t~ade where 
and when Freij6 becomes scarce. And probabl~ 1t has ~een 
for its phvsical properties are like those of Cordra Goeldrana 
Huber known under the common names of Frei Jorje, 
Freij6,' Cordia Wood, Brazili~n 'Yalnut, ~outh American 
Walnut, and Jenny Wood, w~tch IS well smted for cooper­
age, and is proving very satisfactory for . manufacture: of 
fine furniture. It has about the same densrty as Amer1can 
Walnut, takes a stain very well, and receives a soft p_atina 
finish with comparatively little effort. The lumber rs of 
good quality, easy to work, much used for ca;rentry and 
· oinery and in place of Teak in naval construction .. Most o_f 
~he sm~ll planes used by the Civil Aviation Clubs m BnlZII 
are equipped with laminated propellers, made from the 
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TABLE I 

SP£CIF.S 

194 Cordia alliodom (R. & P.) 
Cham. (C. gerasramlms 
Jacq.) 

z96 Cordia fGerJsramlms) t':trelsa 
A.DC. (= C. b)'polt:7tr<1 
DC., =C. [1'tnulosa Schott = C. [ Gerascant lms] 
tricbotr.mJJ (Vdl.l Arab.= 
Gero~sc.mtlms excel sa .\!art.) 

3713 Cordi.1 (GerascamlntsJ 
trichotuma (V ell.) Arab. 
(= C. I GerJScamlms] ex­
cels.J A .I >C. = C. by polt'Uca 
DC.= C. frondosa Schon. = C. e:rcelsa :\13n.) 

3i49 Cord1a lattloba johnst. 

340 Cordia Goelditma IJubcr 

3768 Cordia sp. 

11 

10 

9 

7 

3 

3 

r;o 

1
,_ 
·:> 

i5 

qo So 

200 So 

300 So 

SIZF. 

OF 

6 

7 

7 

8 

6 

8 

\\ ood of C. G ocldiana. Authors agree that its center of dis­
tribution lies in the Amazon region. 

Undoubtedly, it is of importance ro find any wood with 
characteristics similar to those of C. Goeldiall(r, and having 
a \\ ider distribution than that species. It is well known t hat 
there arc SC\'elill kinds of Cordia in Brazil. and that in the 
eastern, southern and western regions of the connt1·y thcv 
arc generally named ''Louro". Under rhe advice of .\1r. ;\. 
C. Brack, Bomnist of rhe Forest Service of Brazil, who has 
dedicated much artcntion w the plants of the family Bnrn­
ginaceac, it was possible to select the tree species in Brazil 

No.t9. TROPICAL WOODS s• 
TABLE I 

WOOD RA'I ~ 
SIZE OF CE:U.S, MICRA HEICifT WIDTH SPECI-

ABUNDANCE SHEATH CELLS PROCUMBE~T OF RA YS Of' RA VS MD; 

PEa MM. HEIGHT WIDTH HEJC•rr I.F.NGnf MICRA C:f:U.S MICRA C..EU ..S NO. 

s so zs 900 8o 100 5 

s 6o zs - 1200 54 8o 5 

5 120 37 no aooo 100 4 J713 

~ 90 40 40 8o 16oo 70 140 s 3749 

~ 100 40 -40 r6o zooo 1)0 no 6 340 

~ 120 6o 40 140 it400 •so zoo 7 3768 

from the confusblg genus Cordill, as 
fo llows: 

1) Cordia 
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Th cicntific material used for this study represents a 
hi hi : ~pprcdatcd cooperation offe.red by Mr: • 
'lg. ~ · f tl1c lnstituto de Pcsqu•zas Tecnologacas do 
1\ auucn o · . H d d 
E.stado de Sao Paulo, Cordia alltodor_a from on uras an 
c. Go£"/diana from rhe Amazon reg10n; an~ by Mr. Joio 
Geraldo Kuhlmann, Director of the Botanical Gard~n of 
Rio de Janeiro. C. excdsa, C. trichotoma, and C:· latiloba, 
all three from the rain forests of the coastal mountams ~und 
Rio lle Janeiro. C. gf,lbrttta an.d C. !nsignis were not av~able. 
The effccrh·c help \l!·s. Furuce ~mto de Barros gave m the 
preparation of the nucroscopc shde.s and the measur~ments 
of rhc minute anatomy, made posstble the construction of 
the cable for comparison of rhe micrometric data. 

THE YALE \VOOD COLLECTIO'NS 

Accessions 

At the end of the calendar year 1946 the total number of 
cataloged wood samples in the Yale wood co1lection 
amounted to 43·5'5· representing 12 . 26 1 named species and 
:,836 genera of ~ 36 families. There were 894 accessions dur­
mg t~~ year, the l~cst single contribution being from the 
Conus16n de Botamca del Valle del Cauca, Colombia ( 615 
woocls collected in Colombia by Or. jose Cuatrecasas). The 
sources of all the wood samples received are as follows: 

Argemin.z: Or. B. Y. Morrison, Plant Industry, BeltsVille, 
r..taryland. • 

B~azil: Dr. D. G. de Almeida, Sen ·i<;o Florcstal, Rio de 
Janeiro; Dr. A. Duckc. lnstiruro Agronomico do Norte, 
Belcm, Para. 

China: Mr. Ying-Pc Chang. Al:ademia Sini<.:a, Shanghai. 
Colombia: Dr. Jose Cuarr; casas, Comisi6n de Botanica del 

Valle del Cauca, Cali. 

Costa Rica: U. S. Forest Service, Washington, D. C. 
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Cuba: Mr. B. A. Krukoff, New York Botanical Garden; 
Dr. Juan T . Roig, Agricultural Experiment Station, Santiago 
de las V cgas. 

Guatemala: V. S. Forest Service, Washington, D. C. 
/11dia: Mr. Ward Cramer, Columbus, Ohio. 
Mexico: 1\-lr. G . Proctor Cooper, La Mesa, California; Dr. 

M. Martinez, Mexico, D. F. 
P11114ma: U. S. Forest Service, Washington, D. C. 
Pent: Mr. Rolland C. Lorenz, Forestry Department, Lima; 

Dr. R. J. Seibert, U. S. Bureau Plant Industry, Lima. 
Surinam: Dr. Gerold Stahcl, Agricultural Experiment 

Station, Paramaribo. 

U. ~· A. (Native trlld ctdt.): Dr. A. H. Graves, Brooklyn 
Botamc Garden; Prof. E. S. Harrar, Durham, N. C.; Prof. 
H. W . Hicock, Cheshire, Conn.; Mr. J. Kelly, Neelyville, 
1\io.; .\lr. W. F. Opdyke, Cleveland Heights, Ohio; Dr. P. 
Proctor, Jr., Corvaflis, Oregon. 

Sections for Microscopic Study 
During 1946 there were added to the slide collection cross, 

:ad1al and tangential sections of 39 specimens, which, allow­
mg for a few changes in species classification, makes a total 
~f 20,373 slides of 11,581 s~cimens of 6,859 named species, 
~ ,683 genera, and 220 fanulies. 

Specimens D istributed 
I here \\ere distributed during the year 340 wood speci-

11 1~5 to the following scientists and anstitutions: 
'\ 0 ~ Dr. H. P. Brown, Dept. of Wood Technology, New 

35 rf St1~te College of Forestry (Syracuse), 261 woods of 
• :l.ll11 ICS. 

I o Prof E S 1_~ D k . . 
(Durham N · · -:.arrar, u e Uruverstly School of Forestry 

r 0 0 .' 1 ·C.), 11 samples of Erythrinll. 
the Stat~· ~· ~1. W . Mennega, Bot. Mus. and Herbarium of 
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To Prof. \1. F. \loseley, Jr., Dept. of B?tany. University 
uf lllinois (LTrbana), one sample of CaS7larma. . . 

To Prof. Os\' ald Tippo, Dept. of Bota_ny, Umverstty of 
lllinOJs, n samples of 3 gen~ra of the fam~ly Ulmaceae. 

To Dr. " 'illiam ;-.J. Watkms, U.S. Nat I Museum, Wash­
in•!ton. D. C., 4- samples: Bombacaceae ( 1 ), Legurnmosae 
(z). Rubiaceae ( 1 ) . 

CURRE~T LITERA TL'RE 

Ficus in Florida-1. Australian species. By l\1ARY F. BAR­
RETT. 1.711£'). Hid/and Nttt. (Notre Dame, Indiana) 36: 1: 

-tH-430, September 1946. 
"!\lost species of the enormous genus Ficus seem to have 

fairlv ril!id continental limitS so far as their natural distribu­
tion' is concerned. Florida, hmvever, particularly in those 
sections south of a line from V ero Beach on the east to 
Clearwater on the west, offers impartially a home to certain 
African. Asian, Australian, and Central and South American 
species in addition to its native fig-trees, Ficus aurea Nutt. 
and F. lrrevifolin Nutt." 

"!'he pri~cipal objects of the following studies of Aus­
tralian spec1es of Ficus which have been introduced into 
~lorida .~re: emphasis on correct names, according to the 
mtcrnauonal rules of botanical nomenclature· collection and 
c\·aluation of alleged synonyms; descriptions' from literature 
and first-hand observations· and location of specimens in 
Florida." ' 

El ced~o. By j uA:-; T. RoJG. Estacion Experimental Agro­
nomtca ( H_avana) Bul. 64, 194-6. Pp. 47; 14 figs., 4 graphs. 
An :cological study of existing plantations and recom­

mendatiOns for commercial propagation and cultivation of 
Cedro (Cedre/a mexican a \1. ). Roem). 
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Studies .in the Sapotaceae-11. Survey of the North 
American genera. By ARTHvn CRoNQUIST. L/oydia 9: 
4: 241-192; December 1946. 
The genera Mastichodendron, Micropholis, Pouteria and 

ChrJ:sophyl!tnn arc treated i_n_ detail. Keys to the gener~ and 
j,ec1es are mcluded. In. addttJ~n _ro the genus :1tfasticboden­

r01z, a number of spec1es, vanettes, and subspecies are pre-
sented as new. 

A resume of the American Carisseae (Apocynaceae). 
By JosEPH MoNACHINO. Lloydia 9: 4: 293-309; December 
1946. 

"In the following resume of the American Carisseae are 
presented a ke~ to the ~enera and supplementary remarks 
on several spectes. Certam genera excluded from the tribe 
are discussed. An errata, addenda, and index to the more 
imponant botanical and local names appearing in the 
author's serial revisions of the American genera of Carisseae 
are appended ." 

"Carisseae, both in number of genera and species repre­
sented, comprises but a small portion of the Apocy naceae as 
a whole, and the American members of the tribe are less 
than one-third the species found in the ~ld Wor~d. LaC7neJ­
/ea, with I 8 species, is the largest genus m. Amenca; A111b~­
lania, next in size, has only ~ 1 known specte~; Paraha11con~ta 
and Com11a, 6 and 5 respectively; Lll1la?lphta, 3; Hanco_rma, 
merely 1• The American genera C?f Ca~sse~e are endem1c ~o 
this continent, except Uindolpbia wh1ch 1s represente~ m 
both the New and the Old World (3 known South Amencan 
species and over 50 African)." . 

'cA strictly natural serial arrangement of ~hese gene~a IS 
. · h f 11 ing sequence 1s convement: 

not poss1hle, but t e 0 ow H · Paraha11cornia, 
La11dolphia, Lacmellea, COfllllil, mcornta, 
Ambelania." 

• CH HER SWASEY. jamaica 
Forestry in Jamatca. By . RIST~)P Forestry Bul. No. 1, 

Forestry Department (Kmgsto 
1945. Pp. 69, 1 folded map. . . ns of the country and 
Included are general desc.npno nes.. utilization, silvicul-

forests, details of the vegetatton o/r--· 
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lural methods :md forest policy. T he principal ti~1bers are 
described their common and scientific names listed, and 
their usc; gi,·cn. A selected bibliography is included. 

Los Juniperus Mexicanos. By l\lAXI.\tr~o M ARTh Fz. An. 
Inst. Bioi. i\lex. 17: 1 & 2: 1-128; 108 figs.; 1946. 
A revision of the genus ]unipems in Mexico is presented. 

Twelve species, s~x ,':"arieti~s. and t~uee fomlS arc ~escribed; 
some arc new. 1 he text 1s well Illustrated, spec1mens are 
circd. and identification keys given. 

Algunas plantas notables del declive oriental ~e la mesa 
de Anahuac. Bv F. ~ltRA~D.\. An. lnst. Bioi .. Hex. 17: 1 

& 1: 12Q·•J6; 4- figs.; 194-6. 
Included arc descriptions of one new species, tv .. ·o new 

v~rietics, and one new combination. 

Noteworthy plants of South America-III. Specimens 
of .Mauria. Bv FRF.D A. B.s.RKl.E.Y. Bul. Torrey Bot. Club 
74: r: 77-So; 3 figs.; January '947· · 
Eight collections of Mauria are identified, including four 

previously undescribed species. 
f 

Adiciones a las Leguminosas de Colombia. B\• l ..oREN7.0 

URIBI-URJBL. Caldasia (Bogota) 4: 1 R: 2 11-2 ,1; October 
1946. . . 

Specimens new to the flora of Colombia are given for the 
genera lnga, Bnuhinia, Cassia, and M.acrolobim}J. 

Nuevas nociones sobre el genera Ficus en Colombia, VI. 
By AR:.tAsoo DucA:-;o. Ca/dasia 4: 1 R: 229·2 30; October 
'9~6. 
Information is gi\'cn about two species; one (F. /oretoya­

cue-nsis Dugand) is new. 

TROPICAL WOODS 
57 

N . . botani oaaas · · cas Colomb.aanas, VII. By ARMANDO Du-
GAND: Caldas~ 4: r8: 231-241; October 1946. 
Species of e1ght genera of Bignoniaceae, of Poulsenia 

(Mor:-ceae), ~d of Mayna (Fiacouniaceae) are discussed. 
Lm1d1a colombuma Dugand is described as new. 

Coosideraciones sobre algunas Lauraceas. By H. DANIEL. 
Pub. by Sociedad de Ciencias Naturales Caldas (Medellin 
Colombia), No!e~ber 1946. Pp. 6, 2 figs. ' 
A gene~ desc~pnon of some of the important Lauraceae 

of Colombia, thell" correct common and scientific names 
and a plea for their preservation. ' 

~e Australian blue gum (Eucalyptus globulus Labill.) 
m Ecuador. By IRA L. WIGGINs. Lloydia 9: 4: 31o-314; 
December 1946. 
The Blue Gum is widely planted as a source of fuel and 

lumber in the great areas of the Inter-Andean valley which 
has long since been denuded of its native forests. The tops, 
limbs, leaves, and bark are used for fuel. The long slender 
trunk is cut into lumber for carpenay. 

Rubber produaion in Ceara, BraziL By Hooa C. CuT­
LER. Bot. Mus. Leaflets (Harvard, Cambridge) n: 9: JOI-

316; 2 figs., 4 plates; December •946· 
''The surveys Showed that in.Cead. only.two ~e~ were 

important. Hmcornia and Afan!bot, occ~ w!ld With the 
exception of some small planangs of Mtmi1JI1t m D?rthem 
Ceara made during the last rubber boom. A .few ISOlated 
trees of Castilla ( caucbo) and two small colorues of Heruea 
were planted in damp mountains near Baturit6, the Hevea 
seed corning from the territory of Acre." 
los generos fanerogamaf ~sentinas COD radios le&osos 

altos en su leiio secundario. By DoMINGO Cozzo, Re­
print from Rev. Argmdu de Agrtlll.i (Buenos Aires) •3: 
3: 2o7-z 3o; 3 figs.; September 1946. listed A 
Species having woods with cou.spieuous ra~ are • 

h_rief description of the woods and a by to the genera are 
g1vcn. 
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Estructura leiiosa estratificada en el genero Plectrocarpa 
(Zigofilaceas). By Do"''"o <;ozzo. Reprint from Rev. 
Arge11ti11a Agron. (Buenos Atres) 13: 4: :86-292; z 
plate~; December 1946. . 
.. ln this work is reported the occurrence ~f stoned struc-

ture in the secondary wood of the two spcctes of the genus 
Plectrocarp.z (Zygophyllaceae) . wh~ch has not .hce~ men­
tioned before. Horizontal seriaoon IS complete m I. tetra­
cauth•1 and wirh tendency to complete in P. Ro!tgbesii. The 
mean height of the strands is o.o7 rnrn ( rangmg between 
o.o5H and o.u77 mm). The number per inch is 362 ( the 
maximum being 437) and exceeding by far the greater 
quantity ( 3oo) registered until the present in vegetable 
:1naromv. This would be therefore the finest storied struc­
ture . · . .''-A utbor's smmnnry. 

Anatomia lc leiio de Cyclolepis genistoides Don. 
By D. C<llzo. Reprint from Archi'i.·Os I ttrmtltttt Bioquimica 
Tucuman 3: • : 111 -115 ~ 1 plate; 1946. 
The structure of the wood is described and the occurrence 

of storied structure reported. 

Forest wealth of Indian states. Indian Forester (Ochra 
Dun) 72: 11: 529-531; ~0\·ember 1946. 
A brief discussion of the ,·aluahle timbers anti other forest 

products is given. 
, "Myso~c state has the monopoly of the finest species of 

hast Indaan sandalwood, se,·en-tenth(s) of the world's 
demand being met by it. The tree grows to some extent in 
Coor~ and sc~n~e .of the districts of the ~1adms and Bomhav 
pro,·mcc:s ad1ommg: the ~1ysore plateau. The wood is usc'd 
fo.r ~arvmg and as mcense in religious rites and ceremonies. 
Otl IS extracted from the wood by distillation with ste:un. 
In the 1\tyson: factory, which is the biggest sandalwood oil 
t~mnufacrory m the world, the distillation is carried on cnn­
~muously dav and night. Two subsidiarv factories have hccn 
mstallcd. at Shinwga and Bhadravari in. 1\1 vsore state. Since 
the srartmg of the sandalwood industry in· the state in 1 9 1 () 
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up to 1940-41, 36,509 tons of wood have been distilled and 
a net revenue_ of over Rs. 471 crores has been realised. Other 
states producrng sandalwood are Gwalior, Travancore, and 
Sandur. _Sandalwood was formerly an imponant forest 
produ~ rn Ma!~v~ and today it is found growing profuselv 
m ShaJapur, Unarn and Maundsaur districts in G walior." · 

Additions to the ftora of Borneo and other Malay 
Islands: XIX. By H . N . Rmr.EY. Keu.· Rul. ( Kcw, Eng.) 
I: 31-43; 1946. 
Included are descriptions of 30 new species. 

Annual report of the director of forestry for the year 
ended 31st March, 1946. Bv Au:x. R. E NTRICAN. State 
Fo.rest Service, New Zealand (Wellington). Pp. 67; 1946. 
Pnce 1 s. 6 d. 
The forest areas, principal species, and utilization of 

Eucaly(lt'US timber are discussed. 
''Rimu is still the predominant timber species, but pro­

duction at 17~000,000 board feet for the year was 15,000,000 
board feet less than the cut in 1938-39· The progressive 
decline in the production of kahikatea, which commenced 
prior to 1939, continued throughout the war years, the cut 
in 1945-46 being, as for the previous year, only 17,ooo,ooo 
board feet, or one-half of the 1938-39 figure. Totara re­
mained constant, but matai was 3,000,000 board feet less 
than in 1938-39, and kauri fell to an all-time low production 
of ' •779,000 board feet, or less than 30 per cent of the cut 
in 1938-39· Tawa was the only indigenous species in which 
any appreciable increase in production was secured, for, 
whereas during , 938-39 only a little over 100,000 board 
feet were sawn, in 1945-46 the output was over s,ooo,ooo 
hoard feet." 

Eucalyptus forests in Australia. By D. E. MURRAY. Reo. 
''!ternat. Bois ( Paris) 13: 113:. r83-a8s; .~ov~mber 1946. 
'The forest areas, principal spectes, and utilizatton of Euctl-

lyptw timber are discussed. 
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Les Malvacees des Antilles fran~aise. By H. SnnLt. 
Boissiera (Geneva) 7: 27-4-5: ~larch '94-3· . 
Ke\'!i to the genera and species are included With the 

cnum~rarinns of !>pccics. 

Trois nouveaux Planchonella de Ia Nouvelle Guin~ 
avec une note sur Krausella. By H. J. L \:'\1 . Boissiera 
j : 91-99; 2 figs.; \larch 1943. . . 
Three new tree species are descnbed m the genus Plan-

cbonel/a. 

Explorations botaniques a la recherche de nouvelles 
plantes a caoutchouc dans la periode 1898-1914 et 
description d'une plante laticifere africaine: Vilbou· 
chevitchia atro-pu.rpurea gen. et sp. nov. By A t;GUSTE 

Cm.nLIER. /Joissie-r:t 7: 2f 8·257i 1 fig.; \ larch 1943. 
A brief account of botanical explorations to discover new 

lndia-n1bbcr plants in [he period 1898 to 1914 is followed by 
the description of the genus and species V ilbouchevitcbia 
mro-purpmea A. Che\·. 

Un genre nouveau de Caesalpiniees du Gabon. By 
FRAM;()IS Pru.FGRIS. Boissiera 7· 296-300; 1 fig.; March 
1943· 
Two specie., of trees are described for the new genus 

fulbenurrdia. 

Les Dipterocar_p!es d 'Indochine affinites et repartition. 
By ~huA:-.u · 1 ARmn:-BLoT. Boissiern 7: 301-3 10; 1 fig. ; 
March 1943. 
' I~hc ~iscussion de~ls with the general characters of the 

fanuly, 1ts _geographical distribution (map) and affinities, 
;Hld 1 he nam•c names of the commercial species. 

llenoonia, type_ d'une famille nouvelle? By Clt ARI. l'S 

!~;u Ill' I. ~ozm~rn ; : 346-3 5 R; 8 figs.; .\1arch 194 ~. ~c relatlot~sh•ps, morphological characters, and. anatomy 
a!e dtscusscd. The ~onclusions tend ro support the forma­
non of a new famlly fo r rhe two species of this genus, 
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probably situated near the G esneriaceae or Bignoniaceae 
m Engler and Prantl's system. 

Monographie du genre Cestrum L By PrERRE FRANCEY. 

Ctmdollea (Geneva) 7: 1-132 ; 3 plates; january 1936. 
This work is Part 2, the first part appearing in Clmdo/Jea 

6: 46-398: 1935· (See TrOfJical W oods 47: 31.) In addition 
to the descriptions, lists of species and vernacular names, 
and an index are included. 

Les Celtis Sud-Americains. By CHARLEs BAEHNr. Cmdol/ea 
7: 189-:u4; 1936. 
Seven species and two varieties are described and their 

distribution noted. A key and lists of vernacular names, 
synonyms, and collection numbers are given. 

Identification of certain Candollean types of South-
American Bignoniaceae. By N.Y. SANDWITH. Ctmdollea 
7: 244-254; June 1936. 
"The object of this raper is to attempt to identify, accord­

ing to modern genenc and specific concepts, those new 
species of South American B•gntnziaceae which were de­
scribed by Augustin Pyramus de Candolle in the ninth 
volume of the Prodromus, and which were either not men­
tioned at all by Schumann, or were placed among 's-pecies 
i11certae sedis' at the end of various genera, or were incor­
rectly interpreted by him., 

Les sections du genre POIIIeri4. ~y CHARLES BAEHNt. 

Boissiera s: 144-145; 1941. (Repnntcd from Compte 
Rendu Soc. Phys. Hitt. Nllt. Gmeve sB: z: •44-•4Si 
1941.) . 
The complete remodeling of the ~~po~ceae family an~ 

the creation of a new system of classification (Ch .. Bae~: 
i\ h~moires sur les Sapotac~es. I. Systeme de Classification. 
Candollea VII, 394-soS, 1938.) has rendered ~ecessary the 
grouping under the generic name of Poutlnll about 500 

species, placed by recent authors in some fi~ Jen~ 
The definition of the revised rnus PoutmiiJS distinct: 

they are the Sapotaceae charactenzed by a seed with lateral 
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cicatrice. a simple calvx wirh free sepals. by petals without 
dorsal appendages. and an. androeci~ compose~ of a verticil 
of stamens alternating wtth a ,·erttctl of stammodes. They 
crrow in hoth Amcric;s, in Africa, eastern Asia, and Oceania. 
0 

The natural sections of this huge complex fall into two 
series: the fir..r includes rhose species characterized by serried 
leaYcs with parallel ,·cins. gi,·ing a :rriat~d aspect to ~he 
limb: the second is composed of spectes \nth lcaYes havmg 
separated veins, connected by a more or less marked net­
work. 

The first series comprises three sections: ( r) Gompbiluma, 
( ~) Micropbolis, (3) Myrtiiuma. The second series com­
prises six sections: (4-) Cbromolucuma, ( 5) Discoluma, ( 6) 
Guapeb,1, (7) Ri'z:icoa, (8) Eremoluma, (9) Symepalunt, 
( 'o) 0/igotbeca, ( IJ) Bre-uiea, ( 12 ) J)apbnilmna, ( 13) 
Egassia. 

The ~hirtcen sections do not aU correspond to fonner 
genera stmply retrograded. In fact, onlv three of them have 
he~n considered again . r_ecent!r as ·independent genera. 
Olt~C{otheca _alone w~. di\•tded_ tnto eleven diffe rent genera 
whtle the. mne ~emammg secnons ha,·e hy rurns made _eart 
of Baklmella, 1/.rncbonella. Szderoxvlon or Lucuma. fhe 
nc~v limits of the gen_us fJOltt:na and the sections proposed 
bnng to an end such 1rresoluttons and allow from now on a 
sure . and rational classification of the species thus far 
stud ted.- \tary Record. 

Memoi~es sur les Sapotacees. II. Le genre Pouteria. 
By CIIARlt_-; lhP.11~1 . Cmdollea (Gene,·a) C): 1 4--;-4-~r,; 
December 1942. · 1 

~~ ~nonug~aph of rhc genus a.s s~r forth in the preceding 
~rtu.: lc (ahm c). Complete descnpt10ns, mdiccs and kc\'s arc 
mcludcd. · 

La ~ivica Silot~ca Cormio. By Lt "·' CoR\tto. Civica 
Sfitlotcca Conmno (1\lilan ) Pub. 1'\o. r2 • IC).p. Pp. ,

4
: 24 gs. 

A part of tl~e nctiti\·ites of the lstituro Sperimemnlc del 
Lcgno are earned on I>\' the c·, .. ·,c.., St'lr te '1'1 · • • " • l Ca. lCSC t'OilSISt 
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~! t~e ~eld of xylology, classification of new woods by 
~st~ og1c~ study; technology, study of physical properties 

? \\ oods,_ pathology and defects; preservation, b,· artificial 
Inlpre~atlon; and, utilization, study of uses for native and 
coforual woods. 

Morfologia interna del tronco degli alberi con parti­
colare riguar~o alia str~ttura dellegno. By R AFFAF.u. 

CoRMio. Reprmt from L l ngegnere (Milan) 20: 5: 3-10; 
r81igs.; 194z. 
Gene~al desc.riptions of rh.e internal morphology of tree 

stems With particular emphas1s upon wood structure. 

Monografia sui ciocchi di Erica arhorea di Eritrea e di 
Calabria. By RAFFAELE CoRMio. Reprinr from L'lngeg-
nere (Milan), August- September •943· Pf. 3-26; 27 figs. 
An experimental study of the resistance o the wood burl 

of Erica arborea to burning by tobacco. 

Le regime des cessions et concessions de terres agricoles 
et forestieres au Congo Beige. By TH. HEYSE. Bul. 
Agricole Coogo Beige (Brussels) 37: 3: 483-553; Septem­
ber 1946. 
The laws for cession and concession of lands and forests. 

and various regulations pertaining to use and exploitation 
are explained. 

Notes sur des Lomhocmpus. By E. DE WrLDEMA.'l and L. 
PY!"AERT. Bul. Agricole Congo Beige 37= 3= s86-S97; 
September rC)46. • . . 
The importance of cbeoncal study of the vanous ~pec1es 

of Lonchocarpus is emp~; Twe~ty-seven s~c1es are 
listed with notes concef'ning t~eJr ~er:mcal propcmes or use 
for medicine, fish-poisons, or msect1c1des. 

Communication a propos des ~trifications calcaires d~ 
Chloro phora excelsa. By M. Pl.AN<XlUAERT. Bul. Agn-
cole Congo Beige 37: 3: 6z~41; 7 :r~~rt::: ~9J!~ 
Porous calcareous rocks whi~ are u ldville, roved 

ity of Kingunda Mission, provmcc of Uopo P 
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b . . f m the tree Chloropbora exec/sa. This 
to c concrcuons ro . d . also recommended 
matcri;ll m:1kcs a supenor cement_ an JS 

for imprm cmcm of cultivated so1l. 

Note sur quelques insectes ravageurs des ~is au Congo 
Belge. B\' J. \l. \ 'au>At.H. Bz.1!. Comptmr Vent~ B~ 
Congolais · ( 2 3 ~ R uc de Ia L01, Brussels) ~o. 5 · 4-7, 
December 1946. 
A dtscussron of damage caused by various insects to logs 

( \\ ith or wtthout bark) a\,·aiting shipment, and. meth~ds of 
protection. The best method see~1s t;~ be as raptd d:ymg of 
the \\ ood as possible before sendmg It out of the Colony.­
Mary Record. 

Le marche des bois en Afrique du Sud. By H. A. R. 
BRrTT. Bul. Comptoir Vente Bois Congolais No. c ro - 11; 

December 1946. 
Before rhe \.\ ar the South African market "as supplied 

chieflv with woods from the United States, teak from Burma 
and Siam, and I auan from the Philippine Islands. Some 
timbers were also obtained from the Dutch East Indies and 
Australia. \Vhcn these supplies were cut off during the war, 
woods were imported from neighboring African countries. 
Today 90 per cenr of the hardwoods used in South Africa 
are of African origin, with Limba, l roko. Sapelli, Khaya, 
and Kiaat being the favorite spectes. 

Macr~lobium Dewevrei De Wild. Bul. Cumptoir Vente 
Bozs CongolaJS '\o. 5'· i-i\'; 1 plate; December 1945· 
The Limbah 1s considered by some Belgian users to be 

one of t)le.bcst woods from the Colony. l t is used for all 
!iOrts of )nstdc and exr~rior carpe~try and is especially go~d 
for m:u me constructton and raJ! road ties because of ats 
rcsi!)tancc to decay. 

Included arc .macrosc~pic and microscopic descriptions 
of the \~·ood, a hst of rcg1onal vernacular names, and a table 
of phystcal properties. 
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Stllllllti. Gtlbtnmuis W~~rb. Bul. Cumptoir Vente Bois 
Congolfds ~o. 6: 1o-11 ; r.plate; January '94?· 
The. Naove a_s a good furrurure wood, displaymg a beauti­

~ul gram, reddiSh brown color, and taking a good finish. It 
IS al~ useful for flooring, naval construction, and railwav 
crossaes. · 

A list of regional vernacular names, a table of physical 
properties, and microscopic and macroscopic descriptions 
of the woods are included. 

A propos de medicaments antilepreux d' origine vege­
tale. lnst. Royal Colonial Beige (Brussels). 

Part VI. Senecio L. By E. DE WILDEMAN. (Reprint from 
Bul. des Seances 17: 1: 31 7-3 53; 1946.) 

Part VII. Sur des especes du genre Eucalyptus L'Herit. By 
E. DE WILDEMAN and L. PYNAERT. (Reprint from Bul. 
17: z: ss•-ssz; 1946.) 

Part VIII. Sur des especes du genre Acacia L. Bl E. DE 
WILDEl\lAN and L. l>YNAERT. (Reprint from Bu. 17: z: 
553-554; 1946.) .. 

Part XI. Sur des representants des genres: Bauhinia, Caesal-
pinia, Cicer, Cynometra, Enuda, Erytbropbleum de Ia 
famille des Leguminosacees. By E. DE WILDEMAN and L. 
PYNAERT. (Reprint from ~ul. 17: ~: 65o-7o7; 1()46.) 

A continuation of the studaes preVIously reported by Dr. 
De Wildeman and reviewed in this journal. 

Studies in the Theaceae, XV. A review of the genus 
Adi1141Ulra. By CLARENCE E. KosusKI. Jour. Amold Arb. 
(jamaica Plain, Mass.) 18: 1: 1 -98;.Jan~ d947·. tions 
A complete treatment of the genus, mcludin!, esrp . 

of the species and identification keys to the spectes 0 vanous 
regions. 

Th A list of References. Compiled by HELEN Y· 
e mango. . W66'" • n) Library LISt 

BARNES. U.S. Dept. of Agn. ( uaaingto 

No. 29, October •CJ46· Pp •• 61• • ucles references on all 
"This bibliography ( 7 u ades~ disases and peas. 

aspects of the mango-bo~y, ture, :t....v toxic efeca. 
varieties, composition, nutnave nluc, COO•-J• 
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. , l 'he arrang-ement is alphabetical by U'>es ccononuo. etc. .... · f h ' fi 
tl ' l.,_c ·,ndc'· ·,n addition ro an analYSIS o t e specl c au tor. n ·'· . . . . . , 

!>ubjcct:> included. lists joint authors and lssumg agencaes. 

The relative value of taxonomic characters. By THEODOR 
JusT. Am~·r. ,1/idland S at. (~otre Dame. Ind.) J6: 2: 
291 -.!97; September 194-6. 
''At least rwo sets of characters are . . · constantly 

usl"d according to the t~vo bas.ic taxonomic p~·oced.urcs:. 1) 
an analvric:tl set for rhe unmed1ate purpose of 1dennfi~ar!on, 
composed essentially of diagnostic characters of lu~11tcd 
occurrene<., and 2) a synthetiC set for purposes of classafica­
tion, represented by fimdamental or constant characters of 
\\ ide occurrence . . . " 

"Anorher, no less important consideration involves the 
nature :md sources of taxonomic characters. It is safe to say 
rhat the majorit\ of ta.\':onomic characters is based on exter­
nal morphological characters. since they still arc the most 
easily accessible and widely used. Yet the~· are being supple­
mented more and more from other sources, i.e .. the data of 
paleobotany, anatomy, cytology. genetics. physiology, chem­
isrn·, ere." 

~ 

Th~ role of wood anatomy in phylogeny. By O swALD 
1JPI•o. Amcr. Midland Nat. 36: z: 361-372; September 
1946. 
A critic~! analysis of the contributions made by plant 

morphologist:. .and their application and value in the study 
o~ ph~•logcn~[lc .. sequences. The extensiYe bibliography is 
cared 1~ dcy:ul. . . . morphologists have described the 
followml! lme!> of anatomical specialization: ,, .1£1 

I. 1e prostostelc is more primitive than the siphono­
srclc or the dic1yosrelc . . . 

"2. _In the Angiosperms. the woody stem of trees and 
sh~.ubs IS .more primitive rhan that of herbaceous plants . . . 

3· 1 he vcs~cl clement with scalariform perforation 
~lares appc~rcd m plants before the \'essel member with a 
smglc openmg in rhc perforation plates . . . 
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. "4. Among the vessel elements with scalariform perfora­
~Ion ~lates, the ty~. with numerous bars and narrow open­
mgs IS more pnnunve than the type in which there are 
fe\v bars. separating wide openings· or perforat ions . . . 

. "5. The vessel elements which are long, small in 
daameter, and angular in cross-section preceded those which 
are short, broad, and circular in cross-sectional outline . . . 

"6. Vessel elements with long, sloping end-walls are 
more primitive than those with end-wafls which are trans­
verse . • . 

"7· The phylogenetic order of the several types of pit­
ting on the side walls of the vessels is scalariform, transi­
tional, opposite, and finally alternate . . . 

"8. The type of vessel arrangeme~t in w_hich the por~s 
occur singly throughout the wood (1.e., sohtary pores) as 
less advanced than the various aggregate g~oupings, such 
as pore multiples, pore clusters, and pore chams . . . 

"9· The diffuse-porous condition is more primitive than 
the ring-porous stare . . • . 

"10. Evolution has proceeded from rrache1ds to fib.er­
tracheids to libriform wood 1ibers . . . ~ccompanp~g 
this development there has been a progress1ve decrease m 
the length of these elements • • : . 

" 1 1• So far as the several categones ~f trache1ds .are con­
cerned, the phylogenetic develop~nt m ~e Ang.osperms 
has been from scalariform trache)(ls to carcular bordered 
pitted tracheids • • • 

" The diffuse arrangement of wood parenchyma cells 12
• • regate arrange-

is more primitive than are the ~:do~d ~e various para-
ments, such as banded apo~ • aliform and conr-
tracheal types, such as vwcentnc, ' 

Anent . · • less specialized 
" 13. Heterogeneous rays • • · are 

than are homogeneous rays • 'fi. d. lls more primitive 
" 14. Woods with non-stratJ e ce ~e 

than those with storied strUctUl'C • • ' 
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Supplementary notes on Cockrell's study of the wood 
structure of Strychnos. By RoBFRl_A. CocKRHL and j. 
1\lo:".-\CIIl!\O. A mer. j our. Bot. (Burlmgton, Vt. ) 34: 1 : 

44; January 1947· . 
A rc,·ision of the genus by Krukoff and .~ lonachmo neces-

sitates this supplement to "A Comparatn·~ Study ~f the 
\Vood Structure of Several South Amencan Spectes of 
Strl'clmos" by R . A. Cockrell, Amer. ]our. Bot. 28: ~2-.p; 

~ . . 
1941. 

High longitudinal shrinkage and gelatinous fibers in an 
eccentric cottonwood log. By M. E. BAuDF.'\ DtSTEI. and 
VtRGJ'\tA AKtl'<S. ]our. Fo·r. (Soc. Amer. For., Washing­
ton. D. C.) 4·+= 12 : t053-1057; December 1946. 
"Ind.cations are that the rough cutting of the veneer from 

one side of the cottonwood log was due to the presence of 
large numbers of gelatinous fibers. The corrugations which 
dc~clopcd during the drying of the veneer from this side 
cvtdcntly were caused by ,·ariations in longitudinal shrink­
age. 

"A correlation be~ween high longitudinal shrinkage and 
the presence of gelatmous fibers was found in the eccentric 
cottonwood log."-From authors' conclusio-ns. 
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THE 'VOOD A~.\ T01\IY OF TfiE "lYRTACEAE. I 

A Note on the Genera Eugenk Sl :ygium. A cme11a. 
and Clei3tOcJf.lx 

By II. E. DAI>~\\'1 Lt. and II. D. hGJ.I•' 

Dh·iJiou of Forest Products, Council for Scicutific 
and Judmtrinl Research, Australia 

After careful examination of Bu!{CIIin, .\lcrrill and Pern· 
have found it necessary to review the bot;llli<:al concept of 
rhis f1Cnt1S. Thev ha\'e,' as a result, rciustarcd and rc,·ised the 
gem~ Cleistocniy:r,t decided that tlcme_ua is a v:_JI~d genus ~f 
the 1\ I\' rtaceae and listed various ~pC(.'ICS hc.:longmg to th1s 
genus,2 suggc!'ltcd that the genus Rugeni.r he n:srricted. to the 
species of the New \Vorld and that the.: genus Syzygtmn be 



T ROPICAL \ VOODS No. 90 

d to cm·er rhe majoritv of the spec ies of the Old 
a\c\·~epltic:,; Following this rearrangement it would appear that 

or l • .. .... 1· l I d 1\" 1 · 
t Of the !>pedes in the Austra tan :me n o- ·•a aySJan 

mo~ £ · h ld region~ prc\'inusly referred ro. the genus . ·ugemn s ou now 
he'"'placcd in rhe genus Sy::.yglln11 exceptu~g~ of co.u.rse, ~ose 
falling into Clcistocalyx or Acmcna. 1 hts rc\' Jston JS of 
parrit7ular interest in Australia w~ere there ~re a number of 
:.pecic~ in\'ol\'ed and where the umbers denved from &ome 
of them arc of commercial importance. In addition, timbers 
from :.pecics of K ew Guinea and neighboring regions are 
likch· to be imported into Australia from rime to time. Hence 
the (:lassificanons of \terrill and Perry and the relationships 
henrccn the genera im·oked are of some interest to the 
wood rcchnologist and, for this reason , an examination of the 
anatomy of various representatives of t he gcnern concerned 
"<ls considered of unponance to detcm1inc whether there 
\\ere :m\' significant differences between the timbers from 
the Old \Vorld and those from the -:\ew. 
Th~ folio\\ ing descri ption of the "ood anatomy of the 

\mcncan species of the ~renus £uuenia was received from 
the Yale School of Foresrn ·. ""\ew 'f-ta,·en, Conn., U . S. A .: 

. "Growth rings generaily present. hut not always dis­
tt~~t. Po.rcs variable in size. typically minute, rarely 
'tstble ~\'tt.hout lens; fc,\ to numerous; solirarv; irregu­
larly dtsmhutcd, with tendenc\• to ?onate distribution. 
Gum deposits abundant in ,·es~o;els of heartwood. Ravs 
1 to 4, typically 1 or !. cells wide and up ro 4o, gener­
ally lc.ss than .25. cells hicrh ; dcfinite1v heterogeneous 
w~rh tall t!pright cells; pi ts ro vesscis vcrv small to 
mmutc. \ \' ond parenchyma not distinct without lens 
and nc~t always wirh it; finelv reticulate ( uniseriate lines 
an.d dtffuse), sometimes also with bands 2 to 8 cells 
Wtdc· Cr\'StaJ\'f d fihet~ wlt.h tlt1cedr.ous strands pres~nt or absen~. Woo 

. . tttm to very thtck walls; J>tts large, 
numerous d"sttnctl\' h d d . . h 'd · · .. or ere · \'as1ccnt nc trac Cl s 
common.'' • ' 

This description ag:rc .· h 1 · d Hcs,.. f h ~ cs "tt t 1at publtshcd hy Record an 
s or t c ~lyrtaceac of the New \Vorld. 
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Through the courtesv of ~tr . C. T. \\' hire. G o,·ernment 
Botanist, Queensland, a specimen of Eugenia rmiflom L. 
growing in the Botanic Gardens, Brisbane, was forwarded 
for examination. In addition specimens of l~ugeni.r coufusa 
DC. and Eugenia axillaris \Villd. were a\·ailahle for examina­
tion. The anatomy of these species was identical with that 
set out in detail above. llowever, in several important 
respects the anatomy ohsen·ed :md recorded was nnt in 
agreement with that of species that ha\'c been commonly 
known in Australia and N ew G ui nea :1s members of the 
genus Eugenia. The differences arc set out in the following 
table: 

AS ATOMICAJ. SEW WORI 0 SPlCifS 0 1' AUSTRAI.IAS AND NEW 

FEATURES TIIF. GF.NlJS Eugenia GU ISF.A SPECIES ------------------ ---------
VESSELS Small, solitary. lnrermediarc in size, 

mainlv in short: radial 

RAY• \'ESSEL 
PITilNG 

PARENCHY~l.\ 

FIBRE P JTTL'I;G 

Small. bordered. 

;\ 1ostlv diffuse or in fine 
lines, sometimes in bands. 

Numerous. distinctlv 
bordered . · 

multiples or clusters. 
Simple. rounded to scal­
ariform and gash-like 
vcrdcally or obliquely 
inclined; somcrimes uni­
laterally compound . 
Paratrachcal type. vasi­
ccntric. aliform to con­
fluent, sometimes in 
bands. 
Mainlr indistincdy bor­
dered. 

Certain of these differences are illustrated in P lates 1 and 
II. Anatomicallv therefore it would appear rhat the spcctes 
from the N ew· \Vorld belonging to the !!cmts l~ugmia arc 
quite distinct from the great majorit~· of the :.\ustmlian and 
N ew Guinea spct'ies. This conclusiOn defimrcly supports 

I\ terrill and Perry. 
Mr. C. T. \Vl;itc in discussing the whole question of the 

nomenclature of Eugmit1 has stat~d , r~lati~·c to certain 
A ustralian species, "I think F.u.f{_£'1/la camsoJd£·~· F. ~{uell. 
and E. macropbila C. T . \Vhtte and Fr:mcts arc tnte 
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J:ugenias." !·hroug~ the courtesy of ~1 r. \ V. D. Fra~cis of 
the H crbanum. Bmhanc. small ~pecnncns from. ~tgs of 
these t\\ 0 specimens ''ere obtamed for cxammat ton of 
anatomical features. This showed that they both undoubted­
ly belong to that group in wh.ich th~ ~C~\' \ Vorld spe.ciC:S 
arc classified- that is ro sav thetr classtficatton as Eugema IS 

ju~tified a?at<~mi~lly. Plate .1, Fig .. 2, shows a cross ~ec~on 
of E. c,mss01des m companson With that of E. axtllaris-
Fig. 1. 

In addition. :\ lr. C. T. \\' hite kindly forwarded to the 
authors for examination twig specimens from herbarium 
material of the followin g spec ies: 

1. Eugenia capensis Han·. South Africa 
2 . Jossinia desmantba Diets New Guim:a 

3. Eugenia stricta P anch. New Caledonia 
4· Eugenia koolauensis D egener \ 

\'ar. glaln·a Degener H awaiian Islands 
5· Bug~zia koolmtt11s;s D egener 
6. Eugenia gacognei ~iontr. '\e\\' Caledonia 
7. Eugtmia a/ banensis Son d. South , \ f ri<:a 
8. Eugenia horizomalis Panch. "\ew Caledonia 

~licroscor,ic examination showed that all of these species 
were simtlar in anatomical features to the species of t l1e 
genus Eugenia from the ~ew \ Vorld. Thus. it w ould appear 
that the genus Euge-nia cn\'is:tged by ~ Ierrill and Perry ex­
tends somewhat further afield than the area usuall\' co,·ered 
by the term New\\". ,rJd. From the botanical material, ~1r. 
~· T. !Yhit~ c!as~cd "\o-;. t , 2. ,4' 5, 6, and 7 as spcc'tcs of 
hugcma "lute mnmanng that :1'\:os. 3 and 8 might be small­
ka\'ed Syz.y gium. 

The nc:\t point I or consideration was w hether there was 
any :matomica~ s.upport for the reinst~ tcmcnt of the gencn1 
Ac1JJL'1ltr and Uewocalyx. From Mernll and Perry it would 
appear Lhar the on ly Australian representatives of the genus 
Cleistoca/yx arc: 

C. operculnws (Roxb.) ~lerr. and .Perry (syn. Bugeuia 
opcrculat.1 Roxb.) and C. gustQ'Vroides (F. l\1. Rail.) 
Merr. and Pcrr~· (syn. Eugenia gustavioides F. M. Bail.) 
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O ther species of the genus occur in Fiji, ~ew C:tledonia. 
~ew Guinea, Borneo, Indo-China, China. and the Philip­
pines. The timber of C. gusta';:ioides is of some commerci:1l 
importance in Australia under the name of Grey Satinash. 

Of the genus A cmcna the Australian reprcscnr:1rh·es are: 
Acmeua bcmif,mtpr,r (F. J\ l uell. ex F. ,\f. Bail.) 1\lerr. and 
Perry (syn. Eugenia b~milamJmt F. ,\lucll.) 
At.'111Ciltl smithii (Poir.) ,\ lcrr. and Perry (syn. Eugenia 
smitbii Poir.) 
Acmena bmcbyandra ( ,\ laidcn & Bctche) ,\ Ierr. and 
Perry (syn. Eugenia bracbyrmdr.r ,\taidcn & Betche) . 
Acmena di't'aricnta J\lerr. and Perry. 

Other species of the genus arc recorded from Ne~,. Guinea, 
Borneo, Java and the Andam:m Islands. T"·o of the Aus­
tralian species, namely Acmeun beu~ilcr!ll/Jra and A. br~cl~y­
andra give timber of some commerc1al ,·aluc. The remauung 
Australian and 1\ew Guinea species with few exceptions 
must belong to the genus Syzygium if rhc conception of 
~lerrill and Perrv is accepted . 

The t imbers from the Australian represcnratives of the 
genus Sy:ygimn, of the genu~ C/eistocalyx ?s listed abo,·e. 
and of the genus Acmen,l (wtth the exceptwn. of Acmen.1 
divaricata of which no wood sample w;ts ava1lable) were 
examined in detail but no significant anatomical differences 
between rhe genera were apparent. Therefore, on the ana­
tomical side it must he concluded that the genera AcmenJ, 
Clcistocnlyx and Syz.ygirnu arc practically identical. possess-
ing the following characteristics: . 

Pores ,·ariahlc in size, small to large hut m:tmly 
medium and visible to the naked eye; few solitary but 
majority in radial multiples z-H, mainl~· z.-4• ~\'ith o~ca­
sional groups or clusters; mm~crous; dtsrnhut~on mamly 
e\·en hut sometimes irregular tn loose tangential rows or 
zones and uccasionallv with obli(]UC tendency. . 

Rars ·-~seriate, mainly 2-J in C:leistOti1l)'.\' ;llld 3-? Ill 

Syzi!!,iuui and Acmena, . and up .to 3u+. ~ells htgh; 
hercrogcnous with uni~cnatc margms cons1sr~~tg of ::-4 
upright cells; rcndcm:y for r,t\'S of t\\ o J,mds \\ 1th 
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uni.,criatc rays up to to cells high a~1d composed e~tirely 
of upright and squari-.h cells; p~ts to nsscls snnr.Ie, 
rounded ro clong:ltcd or scalanform and gash-hke, 
,·ertically or ohlit]uely inclined; sometimes unil:tterally 

compound. . . . 
Parenchyma p~ratracheal. type; \'astcenrn~. altf~rm to 

cnntlucm. sometimes forn1mg waYy and lhsronnnuous 
hands -:-5 cells "ide; crystal st rands sparse to abundant. 

Fibers medium- to thick-walled, pits m:-~ inly indis-
tinctly bordered, occasionall~· with distinct border. 

Thus, in this case the botanical separation into three dis­
tinct glncra. natTlely Ac111emr, Cleistocalyx and Syzygilmr 
tcccin·s little support from the anatomical side, the onlv 
possible Jisrmction being in Cleistocaly.,· where the rays 
aJ~pcarcd consistently narrower (see Plate 1I and compare 
l·tgs. ::. and 3). 

RrJ'fiU:.-.;C£S TO L rrFR.-\Tt:R£ 

1. Merrill, t:. D .. and Perry. L. .\1. ]our. A rnold Arb. 18: p2-H3· 1937· 
1. -- Jour. !lrno/J Arb. 19: 1-10. 19\8. 
3· - -- ]our. Amold "lrb. 19: 99· 19\8. 
4· Record, S. ] .. anll H ess. R. \ V. T imbers of the. '\;c\\ \\'orld. Yale 
Unh·crsit) Prc!>s, IS'cw Ha\'en, Conn .. U.S. A. •9H 

PLAT E I 

I'IG. '·. Cross section of EugeniJ axi/IJris W illd. 
sm:!\1• S<•lltary pores and diffuse parcnchvma. X 75• 'howing 

I-H •• 2. Cross section Euge·ni,t cnrissofder F \tu ·11 I . vcrv ;m 11 1' · · · c · X 7S s Hlwtng • ~ a • ~u nary pores With tendency to tang, · 1 . • ' rn~nr; r:t\ s nuinlv unis. . d . . cn.ua zonate arr.mgc­
bands. . • cnate an parenchyma diffuse and in loose 

lu;. 3· Cro!>l> section Clcistocnlvx ~tmn-..:ioidcs Cl' \I I'· 'I ) \ 1 
& Perry X 

75 
1 .· d. : · · · >.II . ct·r 

Jn'! paratr.t.ch~:t~ ~~;~~~;~J:~:n~~;~~cd pores chiefly in I.Hh:ll mulnplcs·, 

I 1!,, 4· Cross ~ccuon A cmenn bracbvJndrn ( \ laitlcn • R . ·I ) 
& Pcrrv X 

75 
1 · ,. • · '" en ' " \1crr. 

1 
. , ~ tuwmg mcurum-sizcJ porl·s in duM , 1 d 

mu uplcs and pararrachc:tl t)'pc pa;c~chyma. . crs am r:t ial 
PLATE 
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PI.AT!-; II 
FIG. 1. Cross section .\)zygium ;.•tmtermtii (Benth.) ,\!err. & Perry 

X 75· sho\\ing medium-sized pore~ in radial multiples and pararracheal 
type parenchyma. 

FIG. 2. Tangential section Acmen.z br.1cbyandra (,\ laidcn & Betche) 
.\1err. & Perry X 100, showing r:~ys .J-5 seriate and tendency to rays 
of two distinct widths. 

FIG. 3· Tangential section Cleistocalyx opercu/ams (Roxb.) .\terr. 
& Perry X 100, showing rays 1-3 seriate. 

FIG. 4· Radial section Eugeni.z axill.:rris \Villd. X 430, showing ray­
vessel pitting small to minute and similar ro vessel pining. 

FIG. 5· Radial section Cleisrocalyx opercu/Mus (Roxb.) .\ferr. & 
Perry X 100, showing simple, elongated to -;cabriform ray-vessel 
pitting. 

FIG. 6. Radial section Syzyginm bm:mu:rinmnn ( K. Schum.) 
~iedenzu X 430, showing ray-vessel pitting simple, elongated to 

scalariform. 

NE\ V FOREST TRfFS A~D CLil\lBERS OF THE 
A.\1:\ZO~ 

Sixth Series• 

B .v AD<>I. PH<> DucK~-: 

~IORACF.AF 

Brosimum longistipulatum Ouckc. sp. no\·.- Ex affini­
tatc speciei Br. p.mrcmc Huber per Amazoniam late dis­
persae et frequcntis, gcmmis autcm lnngissimi~ ur ~peciei Br. 
laucifenml Duckc, foliis minoribus, rcccptaculi~ minoribus 
cr multo longius pcdunculntis. A rhor maxima. cerra ultr3 4-0 
m. alta trunco cvlindrico rohusrissimo. Lignum non exam­
inatum; latex copiosus :tlhus. Ramuli tCil\lCS, gl:lberrimi; 
gemmae stipulis ,·ulgo ad .JO rarius 4-5 nun. longis, lungissimc 
ct acute acuminntne basi vix ultra 1. 5 nun. brae. parum 
acutae. Folia per r:unulum numcrosn, glahr;t, pctiolu ~-5 mm. 

"See Tropica/lf'oods 1• : 10 (1rnz), 41: 19 (1935) . so: H ( 19~7), j6: 
15 ( 19.41). :tntl lnstituto Agronumico do ~Ort!:, Holt•r;,n Tecuico 4 

( I94S>· 
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longo profundc canalicularo, lamina yulgo 3 '-?> mm. lo~ga 
ct 1

5
-35 mm. lata. 0\"ata YCI oblongo_-oY~ta hast ohtus:t a~Jce 

hre,·itcr sat ahrupte acuminata acumme .tpso ohtuso, tenmtcr 
\:oriacea elastica, siccitatc suhtus ferrugmcsccntc. costa ccn­
tmli in utraque pagina mo~i~c promin~nte: costis breralihu~ 
supra ohsoleris suhtus remussu~1e prommuhs, c c~1sta ccntra~t 
:mgulu ,·alde apcrto cxcunuhus, cum cosmhs J~onnulhs 
parum conspicuis alternantihus. 'em1lis supra ohsolens suhtus 
:;o\um in uno vel alrero folio conspicuis planis pallidis dense 
rcticulalis. Receptacula axilbria solitaria, pedunculo sub 
:mrhcsi 10-25 mm. Iongo, stricto vel parum arcu:no, patentc, 
gracili. subglabro apicem versus minime tomentello, glohosa 
tliamctro 3-5 mm. (in exsiccatis) , minutissimc cano'"romen­
tclla; .nos f ~mine us so.litarius, stigma tis. ram is duob us e rccep­
tacull vcrnce exsems; flores mascuh numerosi staminihus 
geminis filamentis consptcue exsertts; perianthia non visa. 
Pr~>pc Tal~~tinga ~in B.rasiliae civirate Amazonas), silva 

non lnttnd;tlHh ad retpul>hcae Colombia limen, 30-XI-1945• 
Ducke 1916. Arbor unica ol>scrYata. . 

1l1e stipules of the gemmae of this species arc ext remely 
long anJ narro:v. cnnrcly- like Br. /,wcifcmm; the lattei·, 
ho~ve\·~r! has lhffe~c~t-sh~pcd lcaYes, peduncles ami recep­
tacle:.. I he real athmry ot the presem species m:l\' be with 
llr. paracmc. · 

The hlacc \\here the plant was collected is in Bra;ril, hm 
only. a C\\' meters from the boundary of Colombia; the new 
spec1es. should therefore be credited to the floras of hot! 
coumnes. l 

~~osimum . ~revipedunculatum Duckc, sp. nov - Fx 
afhmtatc spcc1e1 Br. /ancifennn Ducl·e \ . . · . .. • 

1
. ' l 111aZOll l3e parttlllll 

oncma lttlll Cl centmlium incolae recedit g . . . 
longis et c .· 1 • .1 • .: • remm1s llllnus 
hrcvibu!>. A ~~:~~:V.~~~te~1 ;1~1 ~Y:~15rr:tnmoriln~s. pcdunculis 
tissimo. Gemmae (stipulae) .V.ltl .nc~ cyltndnco rohus-

go CII"CitCr 20 I .• 
USIJlle lit Jo mm longae flt·acter t 11111. Tal JUS . · • · omentum ten · · .1. strtgoso-adscentihus indut:tc I las· .. . · liiSSIIlllllll P I IS .. . . . · · . 1 CIICltcr 1 - mm 1 1• 1. us spCl'teJ cttatae similia at const . ·.) . atac. to Ia 

anter nunura, suhtus magis 
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Jurcscentia; p~tiolus 3-6 nun. longu~ canalicubtus appressc 
pilosulus; lamma praeter costae mc,!Janac basin subrus pilo­
sulam glabra, Yulgo non ultra 7o mm. longa et 2 5 mm. lata 
(r;trissime usque ad 85 X 35 mm. mctienrc) , iorma, con­
sisrenria et nen ·ationc ur in citata. Receptacula ad axilbs 
solitnria ,-el bina, pcdunculis hrc\'issimis (\'iX ult ra 2 mm. 
lung is) , canopilosis, plus minus dcpresso-glohosa. minurissimc 
canotomenrclla; flores masculi numerosi, perianthio non 
conspicuo, staminibus solitariis; flores feminei in rcccpticulis 
cxaminatis maxima ex parte dcstructi; in semimaturis semen 
unicum obsen·abatur. 

Propc urbcm Leticia (Colombia, Amazonas), silYa terris 
humidis at non inundatis Bmsiliac limini vicinis, 3-XI-1945· 
f)u cke 1918. 

The stipules of this new species arc as narrow as those of 
Br. longistipulawm n. sp. and 11r. Jancifc:•111111, hur they arc 
shorter; the leaves are like those of /J r. /auciferrnn, but 
always smaller. The chief differential characteristic of the 
present species seems to be the shortness of the peduncles, 
more often obsen ·cd in Brosimopsis than in Brosinnn11. 

Pourouma formicarum Ducke, sp. nov. - Arbuscub 
paucimetralis. Ramuli mcdiocritc~ validi, parte nc~vell~ pilis 
lungis pallide flavidobrunnescentthus denum cams \'tlloso­
hispidi, vetustiorcs glahrati rufi. Sripulae ad 30 m~n. lon~ae, 
oblunaae rufobrunneac striatae, cxtus glabrac, mrus !mea 
rnedia~a 'excepta hisr.id~e, cito caducae.~ Foliorum petiolus 
10-14 mm. longus ptlis longis canis hispidus, apice except? 
unilateralitcr in hursam circiter 6-8 nun. latam a fornucts 
par\' is habitatam cxpansus; lamina magnitudine in codem 
ramulo valde varians, vulgo uo-300 mm. longa et 7°- 1 4~ 
111 111. lata, integra margine parum undulat?, ohovat~. hast 
Ionge cuneata, apicc breviter caudaro-ac_ummata,_ tenu~tc~ et 
elasticc subcoriacea, supra obscu~a sP.ar~JUS scabndo-l~t sp tda, 
suhtus tomento alba arancoso mmutlsstmo ct d~nso ~nlluta, 
hie secus costas Ionge pilosa, secus ver~ulas hrevtter ptlosuhl, 
cosris suhtus prominentibus rufcscen~thus ' 1-1 5 per la~un~, 
parum ante margincm sursum arcuatJS ct anastomus:mtthus, 
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' 'enulis trans,·crsalibus suhrus prominentibus testaceis. In­
flo rcsccntia solum fn1ctifera ,·isa. 4o-8o mm. longa, pcdun­
culo infra primam dichot?miam . ~ o-4o. mm. ~ongo, pcdic~llis 
vulgo binis ad 4 111111. lllng1s, omrubus h1s parnbus sat tcnmhus 
Ionge cano-\'illosohispidis; fructus adulti in exsiccatis 15-18 

mm. longi et 7-9 mm. lati. oYoidei ( in dvis maiores et 
prac~cnitll Jatiorcs. subglobosi). basi deprcssi apice angustati, 
Ionge ct disperse canohispidi stigmatc pilis hrcvibus fulvis 
densis ct pilis longioribus pallidis mi nus dcnsis vestito, maturi 
nigri pulpa albida dulci sapore grato. 

Tonantins, R10 Solimoes, in ciYitate A mazon as, silva non 
inundabili, 7-Il- 1944, J)uch 1916; arbor unica observata 
ra1~mlis duo~ms solis fcrrilibus. Ab alrera specie bursis pctio­
lanhus 11l\1111ta (P.myrmecopbila Ducke, e vicinihus Mamios) 
rct'cdit pilositatc hispida multo longiore, petiolo brevissimo, 
foliorum lamina obO\·ata subrus aiLa. 

~rhc prcse~t species is the second mym1ecophilous one of 
th1s genus. ll~e ~rher. P. mynnecophila. is easih· separable 
h): shoncr p1los1ry. n:uch longer petioles, m~re or less 
tnlnhate leaves nor whtte on the under surface. 

\ hRISTK..ACEAE 

lrymltb:r~ Tes~n,mnii 1\ lgf. = I. microcnrpa Ouckc 
( 1 94? ). 1 nur.-heanng. specimens with ,·en· small frui ts. 
Spe~miens With srammate flowers recentlv· collected nc·tr 
l;un.o!> (/~ucke 1778) . p~rmit an cas~· identification of tl~ is 
~ ccte~ h)~ 1

1
\ .. C: Smnh s ,·cr~· useful monograph of the 

• mcncan • ynsncaceae. 

Virola papillosa Ducke sp nov - :\, I I . 
alta rami!' longis mod ice r~bu~tis ·J·d lrl· ~ ms~u a VIX 4 1~1. 
· • J • ~ • • u 15 runs vel fus · · 

I ugosts, ennccllosis. glab raris praerer t . f .. · .. . cis, 
llllll. long' . .· . . OlllCiltl USC I e p1hs 1 

, ts non ramosts composlll rclicta I. 'II ' 
sen ata. Foliorum petiolus 2 _, . . l111C t IlK' eon-
mediocrircr robusrus ''an 1 .• 

0
1·) (sac piUs .20) mm. longnc; 

. •
1
• ) • · · • .... a 1cu nttts tomcnr1 ( . I • :.11111 1s rcltctis hinc ·1tt1·11c ·' . co nunu orulll 

I conservnus· h n· 
ong.I ct I ~o-J<Io mnJ lat I . , : I Ina ~oo-soo 111111. 
I '/ · • n. o Hl\'·lto-ciiiJ t ' . II o >niSJ vel in mcdio suhacuta a. . . l ~<:o-o > onga, h:tsi 

· · ptce ncura vel hrcvis~imc 
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cuspidat~~ m~rgine \'ulgo le~·ircr undulato, tcnuitcr coriacea 
sat fragJIIS, Ill utraquc pagma dense ct valdc conspicue 
ruguloso-papillosa ( ut in gcncris Jrymuhera specicbus pluri­
mis), parum nitidula, suhconcolor \"C) suhtus alilJUanto ferru­
ainescens, adulta etiam in aerate juniorc utrinc1ue glaberrima, 
~osta cenrrali subms Yalida, costis latcmlihus urrinque 22-18 

parallelis sat distantibus, subrcctis, in ncn·um marginalem 
valde conspicuum regularitcr arcuatum tcrminatis, supra 
immersiusculis subtus prominentibus, vcnulis null is. I nflo­
rescentiae florifcrae utriusquc scxus ignotac; fructiferac 
juniores s?l~e visae. 20-4~> mm. l?ngac, pedicelli~ ro-1 z. n~n~. 
longis vahdts, sparsun mmutc srngosac; fructus m specumm­
bus nosnis per infloresccntiam 1 ad 4, ut vidcrur vix semi­
adulti, exsiccati usque ad 23 111111. longi circiter 10 mm. lati, 
obovato-oblongi basi in stipitcm brcvcm ct latum constricri, 
glaberrimi (vi vi maiorcs, vi rides, nitidi, distinc~e carina.ti ~. 

In silva non inundabili propc Espcran\a (ad osnum flummts 
Javary), individumn unicum obscrvatum 17-X-1945· Ducke 

19/1. 
This species is remarkable on account of irs ample lea,·es 

finely papillose like several species of !rya:.uberJ! a char­
acteristic which I had never seen before m \ trolae. I am not 
able to determine the place of this species in the sy.srem with 
cen:ainry, because no staminate flowers arc a\·atbble; ~he 
size and. shape of the leaves and frui_ts ~how probable affimty 
with the group Calophyltae A. C. Snuth. 

RosACF..AE 

Acioa guhmensis Aubl.-This t~ee was hitherto ~no,~n 
onl\ from the Guianas· recently tt has been found m t e 
Brizilian state of Ama;onas. Its drupes, like those of t\\.o 
other Rosaceae, arc gathered floating on ri\·crs o~ lake~ 111 

the central parts of that state, chiefly on the hasm of the 
Lower Purtts; they arc known under the vernacular n:Hneo;;• 

~1'1 "C I d utia" is in the upper Solimoes countn·. 
1e name astan 1:1 c c · • ll k f 8 b :'l .. ; • 

more ufn:n a, ,JieJ to Scleru11e111a pracco:t: uc ·~· •1111· 
0111 ,.1~ ~~ ~: 

The name "t~1mrt'•-rana" is. in Bclcm and Manaos •. more fn:'lutntl~ 
given ro 1'crr.J/t•a oppositifolia, som~timcs also. to ~pcc~c~ of A11d11.1 11nJ 
other arborescent l.eguminosac With drup2c~uus fruits. 
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. ,, ~' , ,, d 
"coco de curia," "castanha de cutta or cumaru-rana an 
used for c\traction of oil. One tree culti,·atcd in th~ Jardim 
Bllt:mico of Rio de Janeiro. from seeds planted m 1933, 
flowered rccenth•. 

Couepia )1ipu/,7ri}· Ducke.-Drupc<; collected March 1, 1946 
under a tree which had flowered September 1945 ( Ducke 
1755); pcricarp thin, in our specimens nearly destroyed by 
putrci:lctinn; cndocarp measuring 35 to 50 mm. hy 25 to 35 
mm., m·oid. rather thin-cruscaccous. fragi le, externally 
t'O\ crcd \\ ith long and co~me fiber., borne on small tubercles 
:md r;Hnificd anl tapering at the end; seed \\'ith fine mem­
hmnaccous tcst:l adherent co the endocarp shel l. 

L FGU:\riXOSAE 

Inga b~achystachys Ducke. nom. nov., ought to replace 
the occuptcd nam(; I. bracbystacbya Ducke; I. crassitlora 
Duckc. nom. tHI\' .. for the same reason as above, should 
replace /. grandiflora Ducke. 

, Ba~hinia b.rac?ycalyx Ducke, sp. nov.- Ad sectionem 
I mJir!tla Btl~. huttculus crc~tus, inerrnis. parum ultra 1 m. 
altus •. muluramulosus, parttbus Ycgetati\'is ctiam novellis 
~tlal~ns. Ram~1li gracilis cincrci. Stipubc par\'ac caducae. 

I
I· oh.orum perm Ius 8-14 mm. longus. gracilis, can:tliculatus· 
amma vufl!o 9o-1 -0 1nm 1 "' • ·' ~ o ' . · onga 3o-;o nun. lata, mtcgra, 
l~nc,colat<H>~·ata, hast o.htusa, :.ubacuta vel rotund:lta, a ice 
hn~c. acummata. marg~n.e suhnls tcnuitcr ncrviformi, fub­
co~tacc?, concn~or. ~mdub, quin<Juencr,·is, \'enulis sat 
ohsolcn~ h~e rcuculaus. Raccmi ad axilhs fc I' . d I 
rum solnant vel su c · 0 <T • • 

1 101 um a u to-
curvi, pt·dunculo c~ r~a~f~~ b~~~\~i1 ' 3~-6~1 mm. longi sursum 
bract.cis par\'is pcrsistcntilnfs .ful r}~~~ s m;~~~~f· ruf.o-puberu~is 
sat dtstanrcs gcminati 3-<i mm I . '. pee tee I secus rhachm 
ad I 5 Ill Ill. longa non cos tat" .1 o n bi7'J. .A lahastra ad u J ta US< JUC 

I I • • ' ' ·• I cc l IStmctc apic 1 t (~ 1 . 
Ill JUS ant ICSI -t-6 mm. long S ·I . ' u.a 3. .a )'CIS 

I 
I I . u . tul >lnatus !>tn·lt . 

HI >cru us, aptce llltus inte f1 • · · us, parce 
limbus C\tus miniule can >t r I amcmorum basin pilosus· 

· 1 nmcmellus · 1 ' 
amhesi unilatcralitcr fissus SJ>:lth . . llltus g abcr, Yirid is, 

. , aceus 6-H llllll. longus. Perala 
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alba (candida) , mod icc inac(lualia, maiora :~d 20 111~1. longa 
et ad 5 mm: lata, oblongo-~ >lanccolata aptce hrevlter sub­
acut~- S~amma. 1 o, . filamc~ns Yald.c. inaClJUilongis, anthcris 
111od1ce maeqllllongts nmmbus fcmhhus. Ovarium glahnu11, 
sripitatum. Lcgun~c!l novel.lmn solum ,·isum Ionge stipitatum 
forma cum spcc1e1 B. cmnmnomca DC. er affinium re­
memorans. 

I Iabitat in silva r iparia ut \'idctur vix inundabili medii 
fluminis Purtts ( in Brasiliae ci,·itate Amazonas) circa ostium 
fl uminis Paulin!; in Musaei Paracnsis horto culta florcbat 
3o-XII-1945• Ducke 2045. Statum humili c t calycc pan·o ab 
affinibus faciliter distingucnda. 

A humble, erect, incrmous shrub, pretty when abundantly 
(lowering. The retals are of the purest white. The leaves 
resemble those o B. cimul1110111Ca but the flowers arc entirely 
different. 

Genus Dicymbe Spruce ex Benth 
Dicymbe was considered a monotypi~ genus for ma~y 

years after Spruce discovered its fi n:t spectcs; later, Sandw1th 
described two others, apparently alhcd to the fi rst . The genus 
was placed by Bentham, Baillon and Sandwith in ~he 0he 
Sclerolobieae on account of the free and central mscrtton 
of the o\·arv of the species known in their time. T hree addi­
tional species recently discovered can only '~it!l dcn!bt be 
placed in this genus· one has free but excentnc msem on of 
the onry; the othe; two have the ovaf)':stipe adna~e to the 
"all of the receptacle, like the Amherst1~ae to ~vh1ch they 
arc related bv some other characters. All SIX ha\'e m common 
the ,·erv diaracteristic cymbiform bractlcts, t~c filaments 
inOexed' and the style involute in the pracflorat10n, and the 
pcltate stigma. . . . 

The inscnion of the ovary can be d1~~rent .m s~cctcs of 
the same genus, for example cruou~etra: O~an~m m fundo 
calycis liberum vel tubo brcvt obhque affixum (Bentham, 
in l\1artius' Flora Brasiliensis). 
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Synop~is of the Genuine and the Dubious Species of Dicymh• 

A. 0\ an· frl-e in the center of the straight rcccpt;tclc. Bract lets at 
:mtiiCSIS solute to the base. Petals modcratc.ly unequal. . ' 

1. IJ. corymbosa Spr. ex Bth. : Br.ml (Amazon;ts: R1o Uaupcs) 
:md Bntish Guiana. \ Vood unkmm n .• 
:. D. Alrsoni Sandw. : B. Gui:lna. "Sap\\ ond white; hcanwood 
rcddbh" (Aitson); structure not mentioned bv the collector, 
and thcrcfort probab ly that of a normal Lcguminos:tc. 
3· D. /i.7111UIIri ~:md"·· : B. Guiam. \ Vood unknown. 

B. 0\·ary fn.:c but exccntric in the Ycry short rcceptadc. Br:H:tlcts 
\\ ith keeled suture, at anthesis solute to the ba~c. Pctab modera tely 
llnl'lJUal. \Vood structure anomalous: thin. irrcgul:uly concentric r ings 
of phlwm alternating with rhick rings of xylem. 

-l· D. (?) bc:tero:t:)'ion Oucke: BraLil (t\m;tzonns: Rio Soli­
moes). 

C. Ovnry cxccmric, sdpe unilaterally adnare ro the wall of the recep­
tacle. Petals very unequal, some of them rudimentary. Possibly a new 
genu~ to be pl:lccd in the tribe Amhersucac ncar the African genus 
Rer/ini.t. 

a: Bracdcts at anthcsis solute to the base. Reccptnclc turbinate, 
about as long as broad. Three petals _large, two rudimentary. 
\V ood structure that of a nonnal Lci!Ummo~a: 

S· D.(?) mn.-rumica Duckc: Brazil (Amazonas Rio S()limocs). 
b: Hractlcts at amhesis solute from apex to aho\c one third the 
basal part connate in a tube wh1ch include~ dte narrow tubular 
receptacle . .t'\onnal (large) petals one or (nwn: rarclr) two the 
othlr (two; th~cc or. four) rudimentary. "'ood unkn;>wn. ' 

6 .. IJ. (.) frot'SI/ n. sp. : Brazil (Amazonas: Serra Tunui ncar 
R10 hsana). 

Dic_ymbe ( ?) F~o~sii Ducke. sp. no\·.- A rbor secun­
t~nn coll.ccrorcm c•rcttcr 9 m. aha florihus \'ircsccnti-alhis 
;11g~mn~ ro~un.1 Ramuli adulti (soli visi) canopuhcn1Ji vei 
fu~ii~tl.i~ tlfa~~~~i:rercs subulatadc c:aducissimac. Folta lllag ni-

sursum gra attm dccrcsn r· I I 
p1lis Callis hinc illinic in petiolo et . 1 . 11 

•
1a, g a 1rata 

pc.r~istcntibus· pcriolus 
2

_ ml ammac pag111a infcriore 
.. , . 3 mm. ongus crasst I' I' I lllllJllga, supcriora sacpe sol' .· . . , , . " IS. , o JO a • · 1 • ttaJ 1a, pct10lul1 ~ , 1 • 

ClaS~I; 311llll:t(' so-roo mm I *-J 1111ll. ongt, 
,.cl ohlongo- ,·cl clliptico-;Jb~~~::~ 2{~5 mm. latac, obovatae 
~ 'e. ast parum 1nacquilarcrae 

I he \\ ood described in R , d 
\\'orld, Jl• :6o, IS not Dlcymbe ~~~~mt~~a ~less' "limbers of _the New 

ut D. (?) ama:.omca. 
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obru~ac vel suhacutae, ap!c~ rotun~larac vel obrusac ct sacpc 
rctuslusculac. crassc ~t. ng1dc conaceae margine re\•olutae. 
concolores. s~Jbtus .m.u~ulae, costa ccnrrali suhtus promi­
ne~tc, la~erahbus d1~SJtlS ut venul.ac rcticulatae ,·ix promi­
nults. Pamc~lae tc~mt_n~les ve~ ~d axlllam suprcmam. 1 ad 3 per 
ramulum (m specmumhus vtsls), lonrrc ct angustc con ·mbo­
sac, e raccmis adsccndcntibus pa~e supcriorc florifcr is 
compositae, rhachidihus minimc puhcrulis; hractcac non 
visae; pedicelli anthcsi 8-1 o mm. longi. canotomcntclli. 
A lab astra bracteolis connatis inc! usa ohlongo-ohovoidea 
apicc obtusa, sutura non prominente. Bractcolae duac cxrus 
canotomentcllac innts glabrac, apicc cxrus in mcdio carinula 
brevi munitac, anthesi ab apicc ust]Ua infra medium solutae; 
partes solutae patentes 8- 1 o mm. longae ohlongae concavac 
coriaccae; partes basales in tubum subcylindricum 4-6 mm. 
longum pedicello parum crassiorem receptaculum includen­
tcm concretae. Receptaculum 4-6 mm. longum anguste 
cy lindricum, minime canotcrnentellum, apice valde obli­
quum; sepala 5, vel 4 uno latiore saepc bifido. oblongo 
tenuia glabra bracteolis subaequilonga. Perala unum ,.eJ 
rarius duo magna glabra 12-15 mm. longa apicc circiter 9 
mm. Ia to, spatulata ungue Iongo, e~ z ad. 4 ru?imenta~a 
anguste sublinearia dense pilosa. Stamma !o hbera, macqualta, 
praefloratione inflexa, maiorurn filamentts usque ad z 3 mm. 
longis, basi Ionge villosis. Ovarium canotomentosum stylo 
glah ro praefloratione involuto, pluriovularum. stipit~ r.ecep­
taculo unilatcraliter Ionge adnato. Lep-u~~en no\'JSSimum 
solum visum. pilosulum (demun~ verosm!thter gl.ahratum). 
stipiatatum, forma ct consistenoa legumma spectc D . . <=-) 
m!1nzonica ct gencris Elizabctba rememorans, sutura supenore 
dr latata et incrassata. 

Serra Tunuf prope flumen lssana (Rio N~gro. sup~ri~ris 
affiuenrcm) in Brasiliac civitate Amazonas, alnrudme c~rc1tcr 
450 m., •J-Xl -1945 legit R. L . Froes f'372. Typus ~~ ln­
stituto Ag ronomico do Norte, Belem, Pani; duphcata 

herbariis variis distribura. .. . 
Speciei D. (?) amazo11ica affin.isl .foliolis u~l)~g•s vel 

solitariis apice obtusis, crassis et ng1d1S, bracteohs m parte 
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hasali in tuhum angustum rcccpra~ulum includ.cntcm 
crctis. rcccpt<lculo subcyli~dr~co :~p~cc. vald~ ohltqu~, 
uno , c1 duohus magnis. rchqms mtmm1s rmh~ncntams, 
stipitc rcccptaculo unilatcralitc~ adnato dt,·cr;a . ct . 
insignis. Inflorcsccntia cac spccct D. cor:vmbo)·ll1 tc<!ms 
~ lan ii Flora Brasiliensis) simi! lima; bractcolac ut m con­
gcncrilms rcliquis at basi in tubum concrctac; ovarii stipc:s 
rcccptaculo unilatcraliter ad nato . Ct petala p~n. ra rtc rudJ­
mcntaria (ut speciei D. mua-:.omca) Cacsalptmmdcas Am­
hcrstil'a~ rcmcmorant. 
~amcd in honor of IllY friend R. L. Fr6cs \\ ho discovered 

thi~ n markahlc plant c)n a mountain nc,·cr before visited 
by hot;misrs. 

Swanzia tomentifera Duckc, sp. nov. (S. Hc:ntbamiana 
var. t&IIU'11tifcra Duckc, 1933).-A S. ltre'i.:icarpa Amsh. 
(= Ikmlwuiana auct. pro pane) diffcrt ramulis et inAor­
CM.·cmiis tcnuiter. lcguminibus densius canotomcmelis, folio lis 
sub~us [crrugincis ~~emum pallescenribus. opacis, a\·cniis, 
pcdtccllts .cr alabasms dense ferrugineo-tomentosis, variisque 
characrcnbus frucrum. Fructus adultus e stipirc crnsso 4-5 
mm. Iongo, 3~-40 nun. longus. 18-:::: mm. latus, 8-r ~ 111111. 

cr~~u~, obo,·o!dcus ?1cdiocrirer comprcssus parum ohliquus, 
has1 acutus ap1ce ap1cularus. dense suhferruginco- YCl cano­
tom.entcll~ts. non ru~osus. ,·~h-is ~ignosis maturitatc ab apice 
dchtsc~nuhus, :mtu~lS non d1larans; semen unum rarius duo, 
su~r~mf?~me .. _palhdc brunneu~n~ arillo parvo nlho. Arhor 
medto~s, t!ons pctalo cr stammthus violaccis. 

llaht~~t cl·,rc~ ~ lanaos in tcrris argillnsis altis sih·a prim:uia· 
propc ... a~loeJra do. \ Iindt! ro-Xll-r9::7 flo rifcra, /)f;cke. 
1/erb. }md. Hot. Rro de ),weiro ~oJ6u · I r· d d, 
Alcixo Jr-lll- • f. , .0 '.- • nco •.stm a o 
'? '~ 6 !') '?·b 'uctt us adultts /)uc/.:e 168g flo r.t fcra • :·~-.'?4 uc~e 2n25. ' 

1 his plant was fi rst described as a . · 
Su.•. Ucmbamiaua sensu "FI n' . 1 ~ an_cty of the common 
considered diiTcre.m ·frotn °thra ~·ast s':nsts," which A mshoff 

d e ttuc r..v Pe 1. • , 1• an named Sw.lae'l.licarprr the rece . : ~ lit Jfriii/Jltl ' ' tqu. 
IHl\\ e\·cr that it is a ne,: s c . . t~ tl! dtSCO\"crcd pod shows 

P ctcs. fhc pod of laevicarpa is 
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much larger (7o-too X 45-50 X 15-z\ mm.), entirely 
glabrous, finely shagrcencd to coarsely graillllated after dry­
ing; the seeds are m?ch larger (40 X 30 X 1; mm., in our 
specimens) a~d half mvolved in a broad,\\ hite aril. I was not 
able to examme the eventually present heart\\ ood. because I 
, .. auld not destroy the now unique tree. 

Swarczia arenicola Ducke, sp. no,·.- Spcciei S. /ne'·.:i­
carpa Amsh. affinis, differt statura humili, ligno interiorc 
colorato non cvoluto, foliis ut videtur constanter t rifoliolatis. 
periolo cr petiolulis crassis, foliolis rigidc coriaceis margine 
rccurv is, horum venulis crehrc rcticulatis supra sacpe obso­
letis subtus prominulis, inflorescentiis novellis in omni 
parte tomenta densiore et magis rufo indutis, ovario glaber­
rimo, lcgum..irus basi e stipitis apice abrupte rotundara rari~s 
obtusa. Frutex vel arbuscula usque ad 3 vel 4 m. alta, paucJ­
ram~sa, praeter i.nflorescentias glabra; fol~o~m et in~orcs­
centtarum magrutudo et forma ut spectel supra cttatae; 
stamina (in aJabastro unico dissecro) maiora 6, minora 
numcrosa; pistillum ut citatae at perfccte glabrum; lcgumen 
vulgo Iongius et tenuis stipitatum, sacpissime uniseminarum 
suhellipticoorbiculare, aduTrum usque ad 50 mm. longum 45 
mm. latum, rarius biscminarum ellipticum ad .so mm. longun~, 
h<~si rotundarum vel rarius obtusum, apice aptculatum, sutuns 
incrassat is, in vivo laeve, siccum subgranulosum. 

I rcquens in campina arenosa ~~ticetis copen a prope 
flumcn T arum:i-miri urbi Manaos vtcmum, •9-l-•943 Ducke 
:!0]6. . . 

This species is an affinity of s~. laevtcarpa A~lsh. but IS 

easily distinguishable by ~he.botamcal characters ctted above, 
chiefly the constantly ~foholate leaves, the gl~brous ovary, 
<tnd the round fruits. It 15 a shrub or treelct w1th har~, pale 
yellowish wood like many congencrics but without dtstmct 
heartwood. It has never been observed in other pl~ces than 
one of the "cam inas" ( o~n spots in the upland fal~ ~orest, 
with !)oil of whfte sand) along the river Taruma-nurt near 
,\ lan:ios; it often grows together with Taralea cordllta Ducke, 
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of verv similar aspect when in sterile !>tage or bearing 

fruits." 
The affinit\ Sw. /ae-.:icarpa is a medium sized tree, 

monon flood.cd shores of lakes and slow ri,·crs of the '""''""'"• 
\mazon countrv; it viclds the famed "sahoarana" wood 
the timber trade of 1\iamios. Another affinitv is the true 
nembamiana J\liq. (not Benth. !) of the Guianas and 
northern part of the Brazilian State of Para (Rio Erept~ctlrit( 
tributary nf R10 Trombetas, shore near the great .... ,I.A&Mi!lli! 

C1chncir;1 do Inferno. Ducke, Herb. Amt'IZ. Mus. 
IJOI ;); it is easily recognizable for ha\·ing a lamellated 

Hymenolobium Y~lutioum Ducke, sp. nov.­
magna rrunco C) lmdnco, non decorticante, corticc r~;m:alllrr 
n~~~~m cxsuda~~tc. Ra~mli supcriores crassi, pctiolorum 
m~1hus ercbns notatl, parte no,·ella tomcnto rufo rtn'"'"''-1 

gmcsceme ,·clmina. Stipulae subpcrsistentcs, ad 8 mm. 
longa.c late <)\'a~ae com cxac, pilis longis fulvis demum cane­
sccnnlms Yclutmae. Folta ad ramulorum apices congesta, 
usque ad -too mm. longa. petiolo suh fo liolorum jugo infimo 
ufs<

1
1ucl ad 

1
:;o mm. Iongo. ut rhachis dense fu ln>tomcntoso· 

o 10 a \'ll na 1 - ad ~ ... per· 1 1· . 11. ' f 
1
. .

1 
P' .:> • . - ·• 10 u IS ct stlpe 1s brc\'issimis dense 

u ~?PI ~SIS: m~enor~ brc\'ia. mcdiana lonCTa, supcriora 

andlC91oocJtrtlma. J)Uf:.TJ mfilm.l ,·ulgo 4o-so mm., mcdi~nonun usque 
. oncra at d" . . . 
mm. \'aria~tc ~;l~mrr~t~clme m l.ugls omnibus inter 2 5 ct 30 
plus nunus\·~ cord;' ~basalta) .0\·ato-ohlonga, basi vulgo 
adulta tcnuitcr ,. . . ra. a pice. Lrc\'ltcr acuminata vel acuta, 

"onacca margme rc\· I I .. suhn1s dense cano .1 .. . 0 uto, supra g abra mtJda, 
fuhopilosis co~ritlacr1~3. cl~>lsta medJana et marginihus longius 

b · · CJ a 1 >us subrus · .1 • su tus pronunulo-rcti 1 • p . prommcntl lllS, vcnuhs 
in · fl cu :ms amculae · · d f 1· · · Ill orcsccruiammultifl · m ranu c o 1at1 ap1ce 
35<> nun. latam dense coram \'ulgo usque ad wo mm. rarius 
braucis Ct hractcc r. I ongestae dcnsissime ful\'o-vclutinae 
sd I . ) IS anccolato obi . ' . } , anncsl pnistcntihus . -. ongls ad 4 mm. lon~is 
I• I orcs odorati· ''a),. . . , pcdlcell ts breYissimis \'C l sul>nul IS. 

' I . ' "'' X I '- I - 11 l . . 'c uunm., intus pracre; ) 1'?1· ongus ext us dense fulvo-
margmem to II mente am glabcr et 

No.9o TROPICAL \VOODS II) 

conspict~c .reticulatovenosus, dentibus acute t riangularibus; 
pe~al~ cJrcJtcr . 20 mm. lon.g~, glabra, t~no saepc alillllantn 
111 ten ore; ovanum Ionge st1p1tatum und1que dense et Ionge 
pall idoscriceo-pilosum. Legumen ignotum. 

Spccici H. het:rocllTptnn Ducke silvac ripariac regionis 
Rio ~egro affims, at fructus ignotus; foliis Aoribusque 
maior~bus et in.dum~nto vclutino copiosissimo divergit. 

lqUttos, terns altJS versus San Juan in sih·ac primariae 
rclicro, •9-XI-1945• Ducke t8z;. Arhor sterilis prope T aha­
tinga (in Brasiliae civitata Amazonas) visa. 

Up till now this beautiful species is the only one repre­
senting rhe genus Hymeuolobimn in the Peruvian Amazonia. 
This genus is remarkable for its giant trees in the middle 
and eastern parts of the hylaea. The species is easily recog­
nized by the fulvous-velvet covering of the young branch­
lets and inflorescences; its affinities within the genus cannot 
be determined because fruits are Jacking. 

Dioclea mollicoma Oucke, sp. nov. - Ad sectionem 
Pttcbylobium Benth., speciei D. reflexa Hook. f. affinior, qua 
praesen im divergit ramulis, stipulis, petio~is et pcdunculis 
dense canopilosis, foliol is subtus dense molhter su.hargentco­
sericcis inAorescentiarum indumento canoferrugmco, brac­
teis de;1sissime adprcsse molliter can~sericeis 0~11 ~eflexis, 
alabastris apice aliquanto incurvis,. flonbus. adu~tJs ahqu~nto 
maioribus, lcgumine ma~ro rug1s. prommcnnbus. obhque 
rrans\'crsalibus )axe subreuculato, huJUS sutura supenora plus 
minus recta. Frutcx volubilis; foliola adulta supra glabrata; 
nodi flo riferi densi, l>reviter pedunculati ; bracteae lanccolatac 
4-5 mm. latae, subcrectae vel tardius .Pa~cntcs (non reflcxae); 
hracteobc oblongo-oblanceolatae cJrcJter 5 mm. longae :: 
mm. latac; pctala laete violacea; legumen maturum glahratum 
usq uc ad r 50 rarius r 6o mm. Iongum .ct ad ~5-7 5 nul!. lat~m, 
circiter 10 mm. crassum, sutura supenore ahqua~to, mfenore 
Yix dilatata; semina vulgo 2. per fegumen, cJrcJter 40-45 X 
3 5 X 7 mm. metientia. , . . d · 

Especan<;a, ad ostium flumin~s Javarl, m s•.lvula secun ana 
rccemiore terris altis argillosJS loco hum1do, ::6-lii- J944 
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florifcra, J)ucke 1598, tS-X-1945 fructibus maturis, Ducke 
182!). 

Flowering specimens (Due ke 15 98) have been distributed 
under the name D. ref7exa ,-ar .. hut the more recently col­
lected ripe pods sho\\' that it is a quire different species. The 
onlv one "hich seems ro ha,•c a similar indumcntum is the 
incompletely kmm n D. f7malis Poepp. et Endl. of Fastcm 
subandine Peru; it has, howc,·er, according to :\lacbridc's 
description in "Flora of Peru,'' suborhiculare bracrlcts 
scared\· ~ mm. long. and a 2 dm. long densclv tomenrosc 
pod. /} mcgncarpa'" Rolfe. which is '~idely distributed in 
Tropical America, is also an affinity but has a different in­
dumencum on all parts, long-ciliate braces, ami persistcnr 
hairs on the pods. 

Ll~ACF.\E 

Roucheria e~ata. Ducke. sp. nov.- Arbor circ:iter 30 m. 
:tlta tru.nc~ cyhn.d~tco robusro. Partes ,·cgctativae glahrac 
mn.o\'a~wmbus mmtmc pu~erulis. Ramuli graci les, lcnticcl­
lost; sttpul~c _crcc~a: ungurformes 2 ad 3 mm. Jongac. sat 
cadncac. I• o!Ja dts.trche altema; petiolus vulgo J-6 mm. 
longus, canahculatus et marginatus: lamina ~0- 1 10 mm. Jonga 
ct :o-28 mm lata Jan e I b · · 1 

• . · . , c o ata. asr m petrolum angusrata 
:tptc: Ionge cusprdato-acuminata mar(Tinc cvidenter c~cnato 
t~n~mc~ papyra~ca suhconcolor nirida. costis latern li,hu~ 
crcoerrums rcnmhth parallelis ante apt"cct1l tler . . . · . . • \ o m·1rgmt 
proxtmo C(JilJUilctts. Paniculac latcralcs ad f I" . • ... II 
H-Jo nun lotl ae I 'fl o tot um axt as, " · g. tmJ tt nrac plur· 1 • . 
Lcnuibus mini me puhcrulis pcd· II" l tra~~losac r 1achtdtbus 
ut calvccs margine mi . . tlce rs >rcvJ ~us, hractcis parvis 

J .. nme pu >crulo Aonb d . . . 
qu:tm Roucberiae calopl;yl/ . . ' . ~ts_ o orattssums 
p~talis sicm in congcncribus a:t ~;~cttcr dun.Jtlto minorihus, 
hts staminihus pistillot]uc gl b . Fcter 01~1ltbtrs lactc flavis, 

S · · 3 ns. 'ructus 1g • pcctcJ R. Pllr'l:iflora f) k . ..notus. 
ndh·iduo obscn·arae) ffi uc c ( ctrca Manaos in uno solo 

· a nts recede · n ga~ts rt ~cpa!Js non gla d ·1 . ns mnorcsccntiis clon-
g · n u osts nee gl · · utanenst parurn nota R S h utmosts· a specie 

. . c 01nburgkii Planch., indu~cnto 
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mi?i~?; a sP.ecic b?liviensi R: laxiflora Wink!. ct specibus 
rehqt11~s, folus .pan·~s; ab ommh~s: statura magna. • 

In st h·~ terns alns propc Lettcaa (Colombia, Amazonas) 
arbor umca observata, 3-XI-1945• Ducke ti99. 

DICIIAPETAI.ACEAF. 

Tapura singul~is puckc, sp: nov.- Arbor usque ad 25 
m. alta rrunco cylmdnco, ramuhs gracilihus tomenta tenui 
cinerea demum canescente indutis. Stipulac z.-5 mm. Jongae 
lanceolatae vulgo acutissimac, persistentes. Foliorum petiolus 
vulgo 8-10 mm. longus cinereoscriccus dcnuim glabratus; 
lamina adulta 80-125 mm. longa 25-35 mm. lata, l::mceolata, 
basi in petiolum attenuata, apice Ionge scnsim acuminata. 
margine revoluto, subcoriacea, utrim1ue viridis ct nitida, 
supra glabra saepe subgranulosa fere avenia, subtus sparsim 
pilosula praesertim ad marginem, costa mcdiana supra im­
mersa subtus prominente et densius adpresse pilosa, costis 
lnteralibus e mediana utrinque s-8, ut venulae lax~ reti~ulatae 
renuiter prominulis. Inflorescentiae subumbclhfonm-cym­
osac, cinereotomentellae, in axillis foliorum saepius juve­
nilium vel in ramulis brevibus et renuibus aphyllis, pedunculo 
libcro (non petiolo adnato ut in spe~iebus ~eliquis) 1-2 .mm. 
Iongo, cymis simplicibus vel pauctralll?Sts,. bra~tea JUX~a 
pedunculi basin et bracteolis in ~dunc.uli aptce ~mt~r pedt­
cellos) stipuliformibus sat perstStenttbus, pe~•celhs. su~­
umbellatis z-J mm. longis. Florc:s suavc;olentes, .m exsJcc~tJS 
4-l:l mm. longi; calyx extUs et mtus cme~o~enceu~ (aptce 
tcnuius); corolla in vivo alba dum novasstm~, ctto sub­
auranriaco-lutescens, tubo extUS subglabro, . mtu~ den~ 
albolanato laciniis 5 minus inaequalibus et mmus mv~lu~•s 

· ' · · · -""011ica subglabns 10 quam m spccaebus gutiiTitnSIS et """:"41 
, 

utraquc pagina Staminum filamenta mfra alholanata, 5~fcra 
subglabra anthcrae saepius 3 fertiles et z parvae

1 
st~nl es, 

' · · srv o pa oso rarius 4 vel omnes 5 fertiles. Ovanum sertceum, -~ •1 · . b 1 b n'gmatibus brcvabus 3 ve tn t}llarto supenore su g a ro, s 

-:-1~ 1 
Gl from ~-erald" Venezuela, belongs to the 

~. ang11 ata cason, I:.DI" ., 

genu~ Hebepetalrnn. 
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intcrdum ~· Dntpa cllipsoidca ,-~1 ovoidc_a dense canovclutina, 
quam spcciei T. ama-:.ouica brC\'tor ct buor, saepc suhglohosa, 
pilis \'clminis longioribus. . . . . 

Inter omnes hujus gcncris et lorsan fanuhac spcctcs adhuc 
nota.., pcdunc~tlo Jihc t~o . nee _p~tiolo_ adnat~. in~ignis . . 

Helem, Para. Bosque i\luructpal. sth·a pnnuna non_ munda­
hili, ftorifcr:t ~-IY-1 946 Ducke 1930. Arbores duae vtsae. 

f his new species di,·crgcs from all congenerics (:md per­
hap" irom all Dichapetalaceae) by its free peduncle, nor 
rnnnatc tu the petiole as in the others. The tree is nlso 
rclll:ubble for irs large size which is unusual in rhis family; 
it readu·s nhout 2 5 meters in height. 

Boi\ m Ac ACEAE 

Jllmisi.1 bracteo/osa Ducke ( 1945) .- Flo\\ crs white with 
green calyx; fruits glandiform, conical-ovoid, inserted in the 
cupulifurm calyx ,,·bich shows fi,·c wcl l-de,·eloped longi­
tudinal crests. These (apparently half adult) fruits arc of the 
size o( those of the common J\1. ocbroc.rlyx but of more 
elongated iorm. Tahatinga. Duckc r;S 1. with flowers and 
fruits. rather frCljllCnt on moist places of upland forests· 
l~pcranc;a, fruiting. D:t k.! 17Y2. ' 

Mati>ia l.niocaly '· Schum.-Esperanc;a. /)ucke 962 and 
q84; rather frc<1uem on moist places of upbnd forest. Fruit 
(apparent!)' n~arly ad~lt) dcpre~scd obconical, 6o mm. high, 
70 mm. \\ 1dc, m~crted m c~e honzonrally dilated calv.x "hich 
has the appcaran<.:c of a sltrrlnlv conca\'c J>l"tC ,,.· ,. -
fd

. .
1
•
1 

fi ~ . ,, tt l 5, mm. 
{J tamcrcr. lC ncl\' arcolatc and rttrrttl£><· f · · d 

h 
. /::' .,<.· nut ts c:oYerc 

wtt a very tenuous Lrown wmemum. 

0CH::'\-\CFAE 

1\rulun.-id/n sc.mdt.•ns A. C. Smith -Ne . . . . . 
upbnd forest alona the Colontl . ·~. Ia! 1 abntmga, Ill 
I . 1. 1 . t> >tan uorc cr /)uc/..•e a39 .l:ma c llll nng on a t'ather high trc I .· . ' . . I • 
nJitcrcm to the 11olc branch' ~ >) :t<h CIHitlous rootlets 
Flo\\ cr~ imcnsc vcll~l\\'· , 1 mg ofn ~ m the uppe rmost part. 
. • n • ' 'a \ cs o an old ''a I d 
111 one mhoresccncc 

30 111 1 ... psu e preserve 
I. · m. ong narr0 ,,. . d tgcncous. rcscmhling" tl . f • • , acummnte, har 
I H1Se o CesJ)cf,. · 1 • s lapc, bm seeds unknown. . ' OltT anl Godoy a m 
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CARYOCARACEAE 

Anthodiscus pilosu~ Duck~, sp. nov.- Arhor circiter 
20 m. alta trunco vahdo cylmdrico. Ramuli lenticcllosi 
novelli canopilosuli ci.to glab~ati. Foliorum petiolus vulg~ 
4o-5o mm. longus ~anus brev1or vel longior (usque ad 6o 
mm.), dens~ canoprlosus; folioli terminal is pctiolulus t o-20 
mm., lateralmm 3-10 mm. longus, lamina folioli tcrminalis 
7o-roo mm. longa, vulgo 4o-6o mm. lata, foliolum later­
alium saepius parum (rarius sat conspicue) minor, foliolorum 
omnium obovata, basi cuneata et sat Ionge in petiolulum 
decurrens, apice rorundata et in apice hrevissime apiculata 
rarius retusiuscula, margine revoluto et distincte crcnato, 
chartacea, supra magis quam subtus nitida, hie parum pal­
lidior, supra glabra subtus submollitcr griscopilosa (praeser­
tim in nervis), costis subtus prominentibus, lateralibus e 
mediana utrinque 9 ad 12 Ionge ante margincm anastomo­
santibus, venulis reticulatis infra tenuiter prominulis. Racemi 
terminales r ro-qo mm. longi, dimidio superiore floriferi 
pedunculo rhachidibus et pedicellis (his sparsius) c:mopilosis. 
his sub anthesi 10-12 mm. Jongis. Calyx 4-5 '!lm. latus, 2-2.5 
mm. altus, subobsolete s-dentatus, canoptlosulus; petal~ 
intense flava ad 10 mm. Jonga, oblonga. subglabra, anthest 
supra cohaerentia et caduca; stamina ad 8 ~m. longa nume_r­
osa fla\·a anrhesi multiple contorta, filamentts subtube~culatts; 
pistillum glabrum o~ario ~iridi. srylo flavo. Fructus rgnon~s. 

Iquitos (in Peruv1a or1entah, Depanamento Loreto), m 
silvae versus San Juan Nuevo loco alto solo arenoso albo, 
t 2-XI-19H• Ducke t8f5. . . 

Inter omnes hujus generis species. ~ucusque descnptas m-
dumento piloso bene evoluto notab1~1s. . 

'fl · · was d1'scovered m a cunous forest on a us new spec1es . 1 
high and drv place with soil of wh1te ~and, where severa 

. -' . , f h upper Rro Negro are repre-
specres of the "catmga o t e 

d ( h the ll.ttle known Rutacea 14eptotbyrsa 
sente among t em, T 1 <·p . A Jar er rrees there are many ara ca oppo-,) rucet). mong g ' . . · . ., ·r ,. A II Cl·es , .. hich in Brazrhan Amazoma occurs st r o ur u > ., a spe , .. 

• u• 6 ,, 
almosr exclusively m 1gap · 
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CO:\ I BRFTACEAE 

Buchenavia congesta Duck e. sp. nov· - Sped~! B. 
m.rcropbylfa Eichl. affinis, ddfert . statura ma.g~a,. folus .ad 

I ap.1ces dense congestts numerostssJmJs lamtna ramu orum , · 1 b · · 
a pice subrruncata, drupis noYcllis e1~ dm~~tuns. gb· a ern~s: 
Arbor ultra 3o m. alta trunc~ cy m nco t.o u.sto aSI 
radicibus tabula.ribus parum clat1s fu!to. Ramuh ap1ce valde 
incrassato folia 20 et ultra denSJSSJme congcsta fcrentes; 
innm ariones fuuaciter rufotomentellae. Folia magnitudine 
in eadem ramul; sat di' ersa, eglandulosa, epunctata; petiolus 
2.o-3o mm. longus; lamina vulgo 8o-1 50 mm. l01~ga et :40-70 
mm. lata, obonta basin versus Ionge cuneata 111 pet10lum 
decurrens. apice late subtruncata et hie in medio bre\'iter 
apiculara. tcnuite.r coriacea, cito glabrata pilis secus nervos 
longius persisrentibus, pamm nitidula, nervis et vcnulis ut in 
specie supra citata. flores non \lSi. Spicae f ructiferae parum 
n~mcrosae, novellae rufotomentellae; pedunculus vulgo cir­
mcr 30 mm. l~ngus, r~a~his fertilis saepe usque ad 70 mm. 
longa. Drupac Jam nOYJSSJmae perfectc glabrae macrnitudine 
et forma earum speciei citarae, adultae (siccae in herbaria) 
ad :! 5 mm. longae et ad 8 mm. crassae. 

Arbo.r hucusque unica observara circa ;\ lanaos loco 
Cachoetra do 1\lindti in sih·a non inundabili solo arenoso 

. Ducke t-;6? frucnbus adultis 3-Xll-1943, Ducke 20 0" fructi~ 
bu.s. no\·ellts 4-X- 1946. J 

I hts plant is dose!\· akin to B. macrophyll E. ·hl· . frcnuem alon 1 · . rr 1c ,. a spec1es 
h 

1 . . 
1 

g up and brooks near ;\lan:los. The latter is 
()\\ C\ er, a ow tree scldo 1 · · . • 

ha\'c a l'ff h · 111 rcac 1111g mediUm Size · irs leaves ( ' ercnt s ape and are , 
gcstcd at rl1e . . not so manv and not so con-

\ Cl \ apex 0f tl b · 1 1 "· 
silk which they p·n:scn~c . 1~ tanc 1 ets; ItS dn1pes have a 

. e\ en m adult age. 

s I. Alt\I.IACI:AF. 
c Jefllera P•Traemis If ubcr ex n I· 

Arch. Janl. Bor Rio de Ja . . uc ,e.- The description (in 
as to the petala these nr~ ncu o 3: 228 l t922]) is erroneous 
hut perf cell\' scJ'>ar:ue<l• .1 not cot~natc forming a cakptra 
fr . . ,.. nnu spreadmg in I . . . .7 • ' eguenr m 1gap6" 1 ant 1es1s. l he tree IS 

' a ong streamlets in upl"nd f .. o rest near 
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Bclem (Para) and Manaos. Specimens from Belem (Ducke 
1g29) bearing sta~1i~ate and pistillate flowers and young 
fruits have been dJstnhutcd. 

SAPOTACF.AE 

Pradosia atroviolacea Ducl~e, sp. no\-. - Arbor circiter 

35 mrn. alta rrunco rohusto cylindrico, c:ortice amaro et 
~1dstringente, laricc viscido parum copioso, ramulis medio­
criter rouustis cinercis rimosis. Partes vcgctarivac, cxceptis 
innovationibus tenuissimc canosericeis, glaberrimac. Folia in 
ramulorum parte superiore altcrna; petioli 10-20 mm. 1ong~. 
basi depresso-dilatati, supra tenues et anguste canali~ulat~; 
laminae \' ulgo 90-160 mm. longae et 40-jO mm. latae, J~lm~n­
hus nonnullis non raro inrem1ixtis, oblongo- vel subelhpttco­
obO\·atae, basi breviter plicara saepissimo acut~e. apice vul_go 
b.reviter acuminatae, subtus tenuissime margmatae, elasnce 
subcoriaceae, utrinque virides et nit~dulae, costi~ lateralibus 
e costa centrali subtus crassa supra 1m~1ersa ~trmCJ~e 1 2 -•8 
sacpius q inter se sat distantibus supra .tmmersmscuh.s suln~s 
prominentibus, ante marginem arcuatJ.s et attenuat1s, vems 
transversalihus numerosis at subobsolet1s. Flores secu.s ram~­
lorum partes inferiores homotinas et ram~s crasswres ·~ 
fasciculis alternis densis multifloris; pedunculi 2-3 ~11.m. long• • 
robusti· calyces circiter 3 mm. longi campanulatl m phylJ~ 

' . · · · t pedunculi 4 late ovata imbncata profunde pamt1, extus u . 
minime canosericei intus glabri; corollae atrovlolaceae, 

. ' 1 · d 1 m medianum extus parce ulabrae practer 1meam ong1tu na e 
t:o • • b d 1 st1bcampanulatae calvcem albosenccam m ala astro a u to . . . 

' h · 1 rad1atae dtametro 9-1 z duplo superantes sub ant es1 pane . . ' ' · 1 b ·5 vel 6 oblong1s ap1ce 
111111. tubo 1 mm. parum 1ong1ore, 0 1 5 b 1 ,· 

' . . vel 6 glabra Jo orum ):JSI 
angustc obtus1s; stanuna 5 . fil cnt·15 arrovio-. 1 . 11 arum superantla, am Inserra, ant 1es1 coro amP . . . eciehus flcxuosis 
lat·eis praefloratione ut in genens rehqms sp . · ll .d· ·' 

. . . . . - loculare brev•ter a u osen-
:1nthcns alb1s ovatls; ovartum 5 J b · 'ncluso Fructus 
~cum, stylo viridi brevi glabro a 3 astno 1 

• 

•gnotus. . ) in silva primaria non 
. Prope Leticia (Colombia, Amazonas ' ' 
mundabili 3-XI-19-H, Ducke 1800. 
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The present new species belongs to a ~r~up c~mposed of 
three species whose common charactenStiCS are the dark 
,·iolaceous flowers and the bitter bark. The two others are 
Pradosia verticillttta D ucke, from ;\lanaos, a~d the southern 
P. lcrctescens (Yell. ) Kuhlm.; the former " :1th much larger 
rigid lea\·es a little serice?us beneath, fornung. more .or less 
complete verticils, and w1th smaller flowers (diameter about 
6 mm.); the latter with narrow sublanceolate-obovate leaves 
and small flowers borne in ample fascicles on the bole and 
the old and thick branches. 

As to the genus Pradosia Liais, see: Ducke, "New and 
Noteworthy Sapotaceae of Brazilian Amazonia. The species 
of the genus Pradosia Liais." Tropical Tr ood s 7 1 : I o ( 1942). 
Kuhlmann: Arcbi't,os fa rd. Bot . Rio de janeiro 5: 206 t. 26 

( 1930) . 

STYRACACEAE 
Sryrax bicolor Ducke, sp. nov. - Speciebus amazorucJs 

S. guianeusis er S. Sieberi affinis, differt fo liorum forma er 
colore cr in~oresccntiis longioribus saepe paniculatis. Arbor 
~arya ramuhs t<Jmento rufo in vetusris fuscescente vestitis. 
l~oha altern~; petiolus l j - 20 nun. longus tomenta ut ramu­
lonun; lamma IOO-::!lO mm. longa, 55-120 mm. lata ovata 
nl ovato-oblonga margine integra revoluto basi obt~sa vel 
n~t~~data . apicc brc,•itcr a.b~upre caudatoac~minata, crassius 
P·l ~ racea .. supra glabra ntt1da m ,·ivo viridis subtus opaca 
m ."1"0 .ttt 11~ .exsi~carus pulchre rufa solum in 'vetustis fuscc­
s~cns htc ptlts nucroscopicis simplicibus pallidis et punctis 
ouscure rufis sub lcnte co . . .1. f . . . . . . . nsp1cu1s e p1 1s asciculatis micro-
scoptcis composltls vest t . 
innncrsis, cosris laterali~~· s~pra nen•ts. ot~mibus plus mimtsvc 
~uhrus validc prom· ·c .bs ' ulgo 7 ma10nbus et 2 minorihus, 

. m nt1 us e costa med · · margtnem attincnribus . 1ana crassa utnnquc 
minus,·e prominulis I ~et~u lt s tr.ansve~sis !axis subtus plus 
rariu• trinae vel · 0 (})cscentJae axtllares saepius binac . , llUatcmac racem< s I . , mosae. usque ad 80 1 

' l ac vc patllculatae paucira-
Fiorcs Yulgo ~-9 p n~mR. ongae .. rhachidibus rufotomentosis. 

• r er m orcs<.:entta ur m specie S. guian , . · ~· usque ad r 3 mm. longi, 
tnsts construct! at pedicellis ad meditlm 

TROPICAL \VOODS 

bracteolis duabu~ linea~·ibus .arcuatis ~sque ad 1.5 mm. longis 
sacpe sub anthes1 persJst~n~Ihus fult1s, calycc 4-5 mm. alto, 
corollae albae tubo brevJSSJmo suhglabro, laciniis intus fere 
ur cxtus sericeis, staminum pilis ut S. guianemis longioribus 
ct dcnsioribus, pistillo glabro. Fructus ignotus. 

Sao Paulo de Oliven~a (ad fluvium Solimoes in civimre 
Amazonas), ten·is altis arenosis in silva "catinga," r6-X-1 9-f2, 
Ducke 1113. 

This is the fourth Styrax species at present known in the 
hylaca of the Amazon and the Guianas. It is at first viC\\ 
distinguishable from the others by the pretty red-brown 
under surface of the leaves. The other species of the hylaea 
are: S. guianensis Aubl., .widely dist~i~uted thr?ugh the 
whole region and frequent m some localities of the mundablc 
("varzea") forest; S. Sieberi Perk., of upland forests n:ar 
Bel em (Para) and Altamira (Rio Xingtt, .Para); S. palltda 
A. DC., known only in the type collectt?n from French 
Guiana; S. Tessmannii Perk., of the Peruvian Amazon. 

LOGANIACEAE 
Strychnos Krukoffian~ D~cke, sp. nov. - Ad se~tionem 

Lon gi {lome, specie bus dtvartCa11S et tabasca11a al!quanr~ 
affinis. Frutex robustus altissimc scanden~, t.runci crass~ 
cortice fuscescente non soluto, inemtis, Clrr~Jfer. Rat~ult 
f uscescenres Jenticellis vix pallidioribus, novelli .saepe r~ cs­
centes et plus minus angulosi. Partes ve~eranvae(. g a ra.c 
ramulis et petiolis minime puberulis. FohonJlm . m ~31~g115 

f 
. . . 

1 1 8 mm longus · amma 'u n 
crttltbns) petto us vu go 3-

1 
· el 0 ,;aro-1anccolata 

l 50 mm. ata, ovata v 
40-90 mm. onga et 3o- . data vel subcordat:t, 
vel rarius oblongo·ovata,. basi roru1.

11 ta margine suhtus 
. . et saepms comp tea , 

aptce. aC\llm~a~a. chartacea vel subcoriace<t. 
pronuncntc, n&J?JUS ~1cmbran~~~a vix nitidula, triplinen·is 
supra vulgo mttda, sub~s P . t ]axe rcticulata supra 

I · · J' fVIS tcnmter e · 
\ ' C ranus q\llntup me • C c rerminalcs corymbosac 
m;tgis conspicuc quam su~tus. 61113

1 e pcdunculo ,;ulgo to­
dcnsiflorae in parte ~upenore pu ern~~<; hracteis vario .. modo 
2 s mm. Iongo mod Icc. robusto 3- I~ngi~, bracteolis brc,·iori­
lanceolatis vel suhulatJS 2-5 mm. 
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bus his partibus praesertim ad mnrgines ci~iatulis, pe~ic~llis 
,_ ' · · · 1 · · 1e "d ~ t1Ul1 loncrJs Cal)'X ctrCiter urevtsstmls ve rarms usqt •• - · . b • . • 

1•5 mm. longus cxrn~ b~·eyir~r subsenceo-p1~~sulus lob~ 
'lanceolaris acute acumlllatlS aptce vulgo co~s~tc.ue recurv~s 
et tlistincre ciliatis. Corollae tubus in specumrubus nostns 
usque ad 15 mm: longu~, e:xtus praeter t~asin g:labram papil­
losus et dense p1losus. mtus super medmm pilosulu~ fauce 
gbbra; lobi (5 vel . rar.iu~ 4) usg~e ~d 5 nu11. l~ng• ex~us 
dense et sat l01~gc pilost, mtus paptll~>st non ~a rbatJ. Stamm.a 
trl:tbra fllamenns 2 mm. et ultra Jong1s, anthens longe exsertJS 
~·5 mm. longis bast rotundatis. Q,·arium ct stylus glabra. 
Fructus ignotus. 

Prope .\lanaos in silva primaria terris altis argillosis ultra 
Flores, indiYiduum unicum hucusque visum, Ducke 1981, 
30-\ III-19-t6, inflorcscenms rccentius de flora tis corollis 
nonnullis siccJS sat bene conservatis. 

This new species ts easil~ recognizable for the lanceolate 
an.d recun·ed caJyx lobes; fo r the corolla rube densely pilose 
wtrhour, glabrous at throat within; for the lobes dense]\• 
pilose without, papillose '\\'Jthtn; for the greatly exsened 
small anthers on long filaments. 

The plant is named in honor of my friend B. A. Krukoff 
collector of nuu:> ne\\ species and·" hose monograph is ~ 
true ~ntural H tstor~· of the American (chiefly the Ama­
zoman) Strychnos. 

COM'Ol.Vt. I.ACEAR 

Dicran.ostyles Falconi ana (L. Barroso) D 1 b 
no,'·· = l\ublmttnme/la f.'alcouiaua L. Barroso "Rue d(e~ con:t ,; 
IX no 18: 36 and Plate ( tl ) _ , . ' o nguesta 
th~ Aleixo road, A. Duc{i5c~II.'\I~X~7s, ~pland forest along 
Rio 35591 T here can be d 31 93 , Herb. ]ard. Bot. 

• · • ' 110 ou >t that h' 1 · 
!Jicranostyles like others ccics w . . t IS p ant ts a true 
( ~). bo~osty Ia Ducke, n .pillfe rtt • ~h a smglc, no~ bifid, style 
P•lg.); tt mav howc\'(.r IJc g . )u~ke, /). Mt!dbraedimur 
1. d. . · a new spettcs 1 d uut tsrmguishahle IJ)' 111u .1 1 • rc ate to bolosty/a 

,. h · ~ <.: l arger and h · f1 b 
"H dtstanr ner\'ures a d 1 c te Y roader leaves 
inflorescences. · ' 11 'Y ample but looser flowered 
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BrGJ'oiONJACEAE 

S~hlegelia rnacrol?hyl.la Duc~~e, sp. nov. _ Specici s. 
ros~Jflora _D1~cke affin1s, d1tfcrr folus multo maioribus (prac­
scrt•m .latt~nbus) , subt~s ~lan?uloso-punctularis. pcdunculis 
ct pcdtccll1s canosu~sencets, hts longioribus, lloribus maiori­
bus, calyce albo ap1cc subtruncato vel bre,riter dcntato (nee 
bilabiato), coroiJa alba limbo punctis 5 violaceis signa to. 

Frmex robustissimus in arborem elatam scandens, ,·eri­
~imilite~· cp.iphyticus. dum juv~nis. Rami et pseudostipulae u t 

In spccJe Citata. Foliorum pettolus 2 5-30 mm. longus, ut in 
citata at glandulis basalibus obsoletis; lamina vulgo 16o-2oo 
mm. longa et 90-150 mm. lata, late obovata, basi in petiolurn 
contracta, apice rotundata et in centro brevissimc abruptc 
acuminulata, margine revoluto, subcoriacca, subconcolor, 
utrinque nitida, supra glabra subtus glanduloso-punctulata, 
costis lateralibus c mediana subtus incrassara in utroque 
latere 7 -10 subtus prominentibus ante apicem forrier a:cuaris 
et anastomosantibus, vcnulis tenuibus in utra<]Ue pagma sat 
conspicuis. Paniculae laterales ut in specie cit~ta, at partihus 
omnibus robustiorihus latiores, vix subrace1mformcs, usque 
ad 50 mm. Iongae e~ latae; ped~!'lculi n~velli_, .rh~chidcs, 
pedicel! i et praesertim bracteae prlis ~pressts n~m111~1s can_o~ 
subsericei; bracteac lanceolatae vahdae; pedtcelh brc\~. 
robusti. CaJyx in vivo inflatus, camosus, albus (lacteus), m 
exsiccatis chartaceus sub anthesi circiter 8 mm. longus ~ 
nun. latus (in vivis multo maior), subca!npanulatus, bast 
abrupte in stipitem brcvem contractus, aptcc truncatus vel 

. d trinquc glaber cxtus parum profunde smuoso- entarus, u • . 
. · branacco cxccpto· m snbretlculato-rugulosus ap1ce mem . . ' 

alabasrro clausus. Corolla alba Iimbi.lo?is mtus slgno ~arvo 
violaceo notatis glabra, tubo in st~C15 • ~~-•5 mm. long~ 

. ' . . 'I 1 Jobts circtter 6 mm. ongts C)' lmdrico fauce mmrme p1 osu a, . 1. . , . fl . s una Garum macqua .a. mtus papillosis anthest re exrs. tan · d l · • .11 1 1 rum ntctus semra u t1 
supra minime pilulosa. Prs.ti. um g 3 > 'ut r· glandifomtes. 

. . . d 1 m calvce cup a I exstccatJ a 15 mm. ongt, · . . J rv) st'lva non 
P d · m .ftununtS ava.; , rope Espcram;a (a osnu . X 1 Duckc 

inundabiU loco humido prope nvulum, z4- - 945• 
1854· 
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The present new ~pecies is the seventh one _know!~ up till 
I · 1 ·\ u and Gutanas. See: the 

IH>W from the h) aca of t 1e • mazo . d 
· · T OIYtcal JVoo s 76· key to the species of that reg10n, 10 r r · 

JO (1943). 

~TCDIES OF THE TREES OF BRrDSH GUIANA 1 

1. CRAB\YOOD (CARAPA GUl&."YENSlS) 

By D. B. F ANSHAWE 

tlssistant Conservator of Forests, British Guiana 

\ E.R~ACULAR ~Al\lES 

C..rabwood,2 Empire Andi.roba, British Guiana Mahogany 
(trade); Karaba (Arawak) ; Karapa-yek (Akawaio); Karapa 
(Carib) . 

THE TREE 

Evergreen, canopy tree to 1 70 feet high and 6 feet in 
diameter, usually 8o-1oo feet high and I Yz -3 feet in diameter. 
Bole 3?-90 feet (short boled in marsh forest), buttressed 2-3 
fc_er h1gh_. or basall~ s~\ ollcn, bole form moderately good 
except \\ 1th ~\amp CralnJ,:ood. Crown oval or elliptical, 
hea''}', Lranchmg erect. Bark brO\\ n or pink (especially 
"hen freshly pecle_d of. dead bark), occasionally gray or 
black, smoo~h or \\It~ \\ Jdel) spaced shallow grooves. Slash 
from pal~ pmk _to crunson, streaked with lighter markings, 
!loft, medmm th1ck; pale brown gum present. 

Lcavt'S very large par· · 8 . 
or ell · . ' lpmnate, 6- pa1red; leaflets oblong 
_•pttcal, cuspidate, acute at apex, acute or suLrounded 

'"Published data on the trees f B .. I . 
adequate, although a considerabl~ ntiS 

1 Gu1~na arc somewhat in­
collecrcd by the I'orcst Dcpartmcnamo~m of mformation has been 
rhcrcfort proposed to pre . t O\ er a number of rears It is 
timber trees of the Colonf>')~rcd a s~ncs of .studies of rhc mosi: impo. rtant 
b I k. • rawmg matnh: d 
ut a so ma mg usc of other published d ",, o~ ~panmcnral records, 

of forests , ata. -C. S W AllEY Consen;ator 
:British Standard '\omcnclatu ' 

rc. 
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and slightly subequal at base on 5-10. m!11. pediccls, 9_1 6 em. 
long by 3-6 em. _broad, leathcl)', nudnb _flat abo,·e. promi­
nent beneath, vems 12-16 per Side, prommulous above and 
below. 

Flowers in erect spike-like panicles from axils of unopened 
leaves, in shortly stalked cymose bunches at intervals along 
the spike, greenish white, tubular; calyx and corolla -+-lobed; 
stamens united into a tube with 8 teeth, bearing the anthers 
on the inside between the teeth; O\'ary -+-celled. each cell 
with 4 ovules in pairs. 

Fruit oval, sometimes globose capsule, dark bro,vn. rough, 
woody with 4 ridges running from apex halfway down the 
sides, dehiscent into 4 cocci, 6-8 em. by 4-5 em.; seeds 4--16, 
angular on two sides, rounded on the third, brown, 3-4 em. 
across, 10-12 gm. in weight, 35-40 per lh. The seeds ha,·e a 
thin brittle shell enclosing a kernel with a light brown papery 
skin. The kernel weighs 9 gm. The shell forms 29% and the 
kernel 7 I% of the seed. 

H ABITAT AND FREQUENCY 

Climax species dominant on old sandreefs and sandbanks 
in marsh and riparian forest, l?cally f:equent. to ahundant 
in Mora forest on alluvial flats hable to mundatJon, scat~ered 
along water courses on sandy or alluvial soils _and occasJO~al 
in cl imax rain or seasoned forest on well dramed steep hill­
sides. 

S TOCKING 
. 1 t' survevs of the forest One to two per cent strip va ua 10n . · · . d' t 

. f d r6 mchcs m 1ame cr show that the stockmg o soun trees 
and over, per 1 ooo acres is as follows: 

Northwest District 
North Central District 

Waini-Cuyuni R_. 
Cuyuni-Mazarun~ R. 
Mazaruni-Esseqmbo R. 

Northeast District 
Eastern District 

8o-2JO 
2JD-8JO 

o-6oo 
D-400 

10-110 
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The richest areas arc: 
Lower Cuyuni River 56 cu. ft. per acre 
Lo" cr ~lazaruni Rl\·cr 4-S cu. ft. per acre 
Demerara River abme Great Fall 36 cu. ft. per acre 
Barima Rh·er (above Koriabo) 31 cu. ft. per acre 
Lower Corencyne River 2 3 cu. ft. per acre 

The last rwo representing the North\YCSt and No"'h.,....,m 
Oismcrs respectively arc present sources, the first 
future sources of supply. 

OISTRIBl' TION 

General in the Colony, more or less confined to the 
mtenor. scattered and occasional in the far interior. 
spread from British Honduras and southern \rVest 1~ .......... '"' 
through V enczucla and Gu1ana to Amazonian Brazil. 

PnE.,OLOG\' 

1 
Genera~ fio\\'ering annuall~· from October to February. 

n good ) ear., the odd tree "Ill flower as early as Scptcmb' 
{llr !ate J\ugust a~d some \\'ill still he in flower in ~1 ... •·c·l1 I 
1au years A · · (U • 

1 d
. ·-·d' 

1 
owermg 1s restncted to Decei11ber and Januan• 

n 1\1 ua trees flo\\ er an 11 • f . • flowerin . nua 'i or 3-6 "eeks. Casual 
season. g somcnmcs occurs during the regular fruiting 

General fruiting from April to] 1 .. . 
second \car) as earh· as l\l 1 ~), 11~ good years (every 
mnurc ·in ;-6 months ln~rc·\ or! ate l•ehruary . The fruits 
abt)ut ~weeks Casual f. • .1\'t< ua trees fruit annuallv for 

h 
· · rultmg sometimes tal 1 • 

I c ,regular ~owering season. <es P ace du ring 
Under suttablc conditions tree l . . 

years old and fruiting whe s Jcgm flcl\\ cnng \\hen 6-8 n J0-12 years old. 

Sr.r-t> O!SPERSAL 

Chiefly within the zone of . 1 • , · - crow f1 ~~ '' atcr and animal life. The fn. n In ucncc hut cxten 
tbunc hm som.l become water]< g lldts arc b~oyam for a sh 

uoyant unttl the\ R > ge and smk. The . d de . , ror. odents sec s a 
srructton of some soot f h are responsible f 

to o t e seed falli . or ng on non-1 
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Jctnd and incidentally for the dispersal of a . 11 

f I 
sma percentage 

o t 1c crop. 

S u RVIVAL 

~ccd. doc~ n~~ store well, becoming dry very quicklv and 
losmg tts v1alHhty. The best method of storing is sprcadinrr 
of the seed on the ground under shade. " 

G ERM IN ATION 
I I ypogeal, good, up to 95% under favorable conditions. 

Low germination results from drvinCT our, waterlogging or 
insect bored seed. Germination pe'riod 3-6 weeks. ... ... 

S£EDL1NGS 
N ursery . Growth vigorous, fast, up to 10- 1:: inches before 

first leaves arc put out. First leaves flaccid, bronze-pink, with 
t\\'o pairs of ovate leaflets. Growth in first year in forest 
nursery 18 inches, (in Trinidad 3 feet [Marshall}) . Strong 
tap root developed to 18 inches in 6-12 months, often 
(branched near the foot into 2-3 parts) with side roots 
plentiful 1-4 inches long usually clustered just below the 

seed. 
Natural. Seedlings thrive under ligh~ overhead shade, will 

succeed in the open but do not surv1ve under heavy low 
cover. Growth of 1-3 feet attained in first year. 

NuRSERY PRACTICE 
Sowing (dibbling) in nursery beds in the_ open in rows 9 

inches apart 
4
_
5 

inches apart in the rows IS recommended 
by 1\ larshall., Nursery beds under light shelten~ood on sandy 
clay are successful. No pre-treatment of seed 1s necessary. 

PLA};'1ATlON PRACTICE ld dli 
T 1·ansJ>Inntiug In the rainy season one year 

0 
f see ngs . . 1 han six inches o tap root, 

arc undercut leaving not ess t d then moving 
<'~llowing the leading shoot to har~en u~o: Balls of earth 
plants as soon as fresh rootletS begtn to · 
arc not necessary .-After Marshall· 
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Stump pl,mtiug. Stump planti.ng ?f straight ~tool shoots 
10 _11 feet long and 4-6 inches m dtameter buned 1-2 feet 
deep is feasible in marsh forest. Stun~ps are reputed to take 
easih· bur the method has not been tncd out on a large scale. 

DfrL'Ct sov.:iiJg. Dibbling of seed 1z -inch deep . under shel­
tcrwood of second story and undergrowth trees IS successful 
in T rinidad. Direct dibbling on brown sand on an open 
north slope at .\Iazaruni resulted in 90~o gennination but 
seedlings "ere killed bv drought. 

~ . 

Stl\"ICULTIRAL CHARACTERISTICS 

~ loderate shadebearer, preferably side shade. Overhead 
shade desirable for young plants, later full overhead light 
\\ ith some side shade. Reasonably wind firm. Coppices freely. 
"'\arurall~ resistant to insect pests and diseases, only slightly 
troubled by Hypsipyfa, the shoot borer. Fire resistant both 
naturally and by reason of its habitat. 

Soct .~ Bll.l T)' 

~!ildly gregarious tO occasionally almost pure stands. 
Occurs m sm~l~ re_efs c~f to-so (< 100) trees of felling size 
along the V\ amt Rtvcr 111 rhe Northwest District at the rate 
of 2-3 .rrees pe~ acre. Rare concentrations of 20 0 trees per 
acre 6 •.nchcs diameter and over on sandbanks in the Corcn­
tync RIYer have been known but have no\v been exploited . 

R t\TE Ol· GRO\\ TH 

Fast growing specie · 1 T · 'd 
· fi , . f~ . , . s. 11 ~·1111 ad a\'Crage height growth 
1s 'c cet pet \car 111 carl 1 f T B .. 
gro" th at best "is < ne · '·liv 1 c. 11 nnsh Guiana diameter 
forest) and on the' . 

1~1<: per ):'Car (stool shoots in marsh 
a\ et age two mchcs t I d 

fa,·orahle conditions .. \ sam lc 
1 

n t 1rce years un cr 
1919 had a mean diameter ~ 6 ~ arhat ~ 1abaruma planted in 
in '9·++ 

0 
mc es Ill 1927, 16-20 inches 

Trees reach felling size m marsh f . 
1\lora forc!lt prol>ab) .. 

30 
orest Ill 20-2)- vears, in 

. : -so years a d · · J • 
forest Ill perhaps 40-6o \'Cars. :\taxi n Ill 1111S~elJaneOUS lull 
perhaps 100 years. · mum age ts not known, 
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REGENERATION 

No accurate data have been collected as yet. 

RESPONSE TO TREATMENT 

Still untried. 

PESTs 

35 

Rodents and occasionally pigs eat the seeds; deer browse 
on the young seedlings and pigs root them up but probably 
bury seeds at the same time. 

Plantation grown Crabwood is often severely attacked by 
a shoot borer, larva of the moth Hypsipyla grnndella which 
tunnels the leading shoots, forcing side shoots to become 
leaders and producing malformation of the.stern. Forest trees 
have a natural immunity. Seeds are sometlrn.es found bored 
by another species of Hyps~pyln. Leaf cutt~ng ants ( Atta) 
are particular1y fond of flaccid young Crabw ood leaves. 

Logs are susceptible to pinhole borer damage and the 
sap wood of seasoned timber to attack by powder-post-beetles 

(Lyctidae) . kn ' 
l\lorocot, paku and occasionally cartabac fish are o" n 

to feed on the seed. 

UsEs . · ed 
Th l k . bitter containing an alkalmd ca~apma, us 

e Jar rs ' eli hoea rheumatism, eczema 
medic inally for dyse~tery, ar: locaily in a small wav for 
and ~leers . The bark IS als~ u~e the bark varies from 1-'to%. 
rannmg. Percentage ?f tannt t:rrer oil with high acidity and 

A cream colored, mtense Y :xtracted with solvents or ex­
an unpleasant smell can be e.1 f mls •

9
/{ of rhe kernels or 

pressed from the seeds. Th~ f~r ~ar~p; oil are as follows: 
39 1 of the seeds. C.onstan 0 C o.857-o.92 2 

Specific gravity at 100~ 1t · 1.456o-1.4593 
Rcfracti\'C index at 4° · 'd oc p 8-37.8 
Solidifying point of fatty aci s . z. 2:75 

Acid value 195·5- 198.; 
Saponification value (Hubl 17 hrs. ) 57-65 
Iodine value, per cent per c~nt o.6-r.r 
Unsaponifiable matter, 
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Locally the oil is expressed hy boiling the seeds till soft 
and ~ulpy. allowing rhe~11 to rot under s~adc. for 2-3 wee~ 
~nashmg them and placmg them on an mclmed zinc sheet 
~n the ~11n . The oil .oozes our and is caught in a container. It 
1s used h~· che IJ~d1ans for anointing the skin and hair as a 
prev~ntam e ~gamst maiyub uli ticks, bete rouge, sandflies, 
e~ eA1es and hcc. as an illuminant and industrially for the 
man~1~acrurc of ~oa~. candles and insecticidal wash 
mcdlcma.ll~' for skm d1seases, dressing wounds on stock a: 
for trc~n.ng "ood to repel insect att~cks. Residual cake left 
:~cer OJI.Js expressed f:om seed kernels bY industrial process 
IS too IH~c.r for feedmg stuff but could be used f I 
grade fernltzcr. or ow 

\Voon 

.llncroscopic chrmrcter~ S d 1 
colored ,_

2 
inches . · · · ap\' 0 .0 . pa e brown or oatmeal 

in the white Yariet~'.'~~as~a~cela ~~~~~met from the heartwood 
srmtewhat darker . t'h Ht\' ood 'g t ro dark reddish hrown, 

d
. an on uras J\ Iaho~ 1 r~ ml st,rface, scarcely so on o I .. any ; ustrous on 

nngs '1sihle on the c t_1er surfaces. l rregular g rowth 

h 
ross section due to b d f . 

~arcnc yma. Pores visible t k d . an s o termmal 
~10nalh· storied in obli u 1? na e. eye, open. Ravs occa-
gcntial surface. distinct1methmes,d~almtly visible on t he tan-

H' e ra 1a surface 
• I tcroscopic cbarncters. PQrcs cliff . 

dmm~tcr, ~-8 per sq. mm . I . use. open, o. r 5 mm. 
foranons simple· inten·asct.ll:mg _c or .m groups o f l-l · Per-

l I , . ..r pns mmt t . 
po ::gona. apertures slit-lil{c Fil~ . 1 c. _crowded. borders 
lurmna septate and filled ,· ·, . ers suhcJrcular in sect ion 
ch\· . "ttl ted gum 't · ' . rna not abundant va · .. · ' P1 s snnple. Parcn-
promincnt. I-3 cells '~ idcsr~em.llc and terminal. rhc latter 
rnm .. 3 ( 1-i') t:clls \,··ide , ._ unlllnlal ~um-filled . Ravs 4-6 per 
fill d V • · .-,o cc s 11gh h · e . esse! clements o. ~.- 6 ' ctcrogeneous. g um-
mm. long. · 3 o.4- mm. long. F ibers o "' O.o3-1.10 

T!MBFR TYPF.S . . 

Three well marked . . . 
' Bl k r- 'ancues occur 

d . ac . \ .rahwrmd from the I . . . 
enser, non-floating with interlo 1~1 lands .'s darker, heavier. 

c ed gram something like 
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Bullforehead Greenheart or Brown Silverballi. It is ,rery 
rare. 

z. The normal type of Crahwood from the hill lands and 
Mora forest is reddish brown floating wood with st raight 
grain. 

3· White Crabwood from the swamp lands is softer, 
paler, coarse, often woolly wood which floats high out of 
t he water. 

PHYSICAL PROPERTIES 

Odorless, ~asteless. Density medium-low, sp. g r. (air-dry) 
o.6-0.75, weight 37-47 lhs. per cu. ft. T exture medium to 
rather coarse, occasionally woolly especially when swamp 
grown. Grain fairly open, usually straight . sometimes inter­
locked, occasionally with a fiddle-back mottle. T oug h. 
moderately hard (black variety) to fairly soft (w hite 
variety), firm, strong. Immune to white ants; fairly resistant 
to fungus attack; durability in contact w ith ground poor 
( fn sandy clay not liable to inundation it r ots in 3 years, in 
clay periodically inundated it rots in 5 years.) ; classed as 
fi re-resistant. 

WoRKING PROPERTIES 
The timber works moderately casilv with both hand and 

machine tools. It is 25% harder to cut than H onduras 
Mahogany. Straight-g rained material finishes smoothly. The 
wavy and interlocked grain causes a fair amount of picking 
up m quarter-sawn material, even to removing complete 
crescent-shaped chips, and requires considerable sanding 
for a smooth finish. A cutting angle of 1 5 r, should be used 
in planing. It has a tendency to split when nailed but takes 
screws and glue well, stains readily and w ill take a ~1igh 
polish. A wax filler must be used first on ~h~ softer vanety. 
It peels well for veneer but the cnd-sphmn~ of the l~gs 
causes a certain amount of loss. In the rough tt tears eastly 

with a ragged fracture. 
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J\1 FCHA~·IC.\I. PROPFRTIFS 

.Air-dry the ti mber is ~ o0 stronger in bending and in 
rcsisrann: to suddenly applied loads, 40° ~ more resistant tO 
spliuing, ; o srili'er :111d 6o a harder on the side grain than 
!1ondur:Js ,\ lahogan} . h 1s comparable with Black Walnut 
m rcsiswnce ro gradualJ~ applied and shock loads. In strength 
ir is C<Iu i,·alcnt to Black Cheri}' and Black \Valnut. 

\IECH A'""'CAL PROPERHES m· CRA.nwoo'' 

;\1odulus of rupture, 
lb. pt:r sq. inch. 

\ lodulus of elasticity 
lb. pt:r sq. inch · ' 

Impact-Toughnes.-;, 
energy consumed, in. lb. 

,\ lax. crushing strength 
par:tUel to ~rrain 
1~. per ~'I· inch' 

Rc~l~tancc to indentation_ 
Sl~t.' grain, lb. 

Resistance to inJcntation 
c~d grain. lb. 

Res1s~ancc to splitting­
~adJal plane. lb. per 
mch width 

Rcsistnnce to splitting­
tang;mial plane, lb. 
per mch width 

' 
Sr \so 

F.P.R.L. F.P.L. P.W.O, 

E~GI.A~D CA'"" \D.\ GEORGETOWN 

.U ll% 'iOlSTl. RE CO NTENT 

17,200 

2,120,000 

I,IJO 

410 

470 

' ·, :'1: I :\G I'ROI'l.RTIF.S 

1 he limber air seasons . . 
hm "tih a strong tend · rarhcr slowly With li ttle distortion 
f · 1 cncv ro spl't d 1 . :llr \' \\·.ell hut sl 1 .· · 1 an c 1eck. T t kiln seasons 

• • <J\\' v w 1th a J • • 
sta!_fcs. fhc shrinkag~ in k·i tcnc ~ncy to spilt in the initial 
ntoJsture i!t f) ' · ,... . 

1 ': drymg from green ro 10% 
t' K' tn t 1<: tanrrcntlal a l o, . o 
JOn. dn schedule ( ... ) ::> f · 0,< 3 to I ll the radia l direc-

l.aborarorv. Prince. ~~ 
1 

<> the l:orest Produces Resea rch 
, ss IS HJrough. ts recommended . 
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1 
Byrrds and plan~s have been successfully air seasoned 

oca Y. u~der open-s1ded sheds. During the rainr seasons the 
wo?d IS h~ble to reabsorb moisture and seasoniri'g is retar'ded 
1\loisture 1~ reabsorbed qui.ckly but lost again slowly. On rh~ 
avera~e r-mch lumber dnes out from a 4s o~ m.c. to 19°1

. 

m.c .. m 25 days a_nd ~o 14% m.c. in 62 days. At the Forest 
Statl(~n, Mazarum, r-mch lumber dried out from 6o to , 5o1 

m.c. m 6 months. 

USES 

Buil~ing construction: F looring, interior partitions. door 
and wmdow stock, shutters, jalousies, bannisters. lattice 
work, panelling, mouldings, ceilings, ·weather boarding, 
shingles. ... 

Boat building: Interior v.·ork only. 
Land communications: Coach and motor vehicle, cart, 

dray and freight wagon body building. 
Furniture! Display cabiners, cupboards, cheap furnirure. 

drawer linings, instrument cases, switchboards. domestic 
articles by turnery. 

Veneers: Furniture veneer, commercial plywood. 

TRADE SUBSTITUTES 

The following timbers can be inter~ixe~ with.Cr~?wood: 
Karababalli (Gum·ea grtara) and Y~nbalh ( Trtchz!M spp.) 
of the same family; both are lighter m color and w~th mor~ 
figure. Kurokai (Protium . decnndnnn ~ and Huawaball~ 
( Tetragastris spp.) of the mcense fam1ly ; these are vel') 
· ·1 · the rough to the paler Crabwood and after treat-

sum ar m h fi · h d · 1 n ment with otassium bichromate t e ms e mate~a .ca. 
scarcely be ~istinguished. Kirikaua ( Jrya1lthera spp.) IS simi-

lar in the rough. 

ExPLOITATION . f II d · rsh forest 
h % of the omber e e '" rna 

As muc as 30 o f est or is useless bv the time it 
either never leaves ~he or and s lits arc the cause. Trees 
reaches the mill. Felhng shak~s 1 K The damage is not so 
occasionally burst along. thMo~nfnd ·hill forests. As a result 
g reat w ith trees grown m 
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of this tendency to split and check, shipments abroad of un­
seasoned lumber degrade as much as 4o~ :- . 
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The cork oak tree in California By \VoonBRIDGE 1\InCAr.F. 
Economic Botany (New York Bot. Garden, New York 
sB, N.Y.) I: I: 26-46; 4 figs.; January-March •947· 
A survey of existing Cork Oak trees and groves in Cali­

fornia, the development of nursery practice and field plant­
ing, harvesting of bark, and the (Jllality and quantity of 
bark are discussed. 

"There are about 5,ooo trees more than ten years old in the 
state. 

"Cork oak acorns produced in California average 7o per 
pound, have a high germinative capacity which can be 
maintained for twelve months or more by moist cold storage 
at 38° F., and during most years it sh'ould be possible to 
obtain from five to ten tons of cork oak acorns from 
California trees. 

11During the past six years abou~ 2~,ooo seedling trees of 
cork oak have been grown and distributed to land owners 
under the cooperative cork oak project. \V~ere carefully 
planted, protected from animal damage and gtven. adequate 
irrigation shade and care, many of these plantattons have 

' h, shown excellent survival and growt . . 
"Regrowth of cork after suipping has been raptd and 

satisfactory with trees, usually regaining the diameter bef?re 
stripping in five years. Indications arc that the reproduc,tton 
c:o'rk is of excellent quality. Trees 25 to JO years of age'' hen 
stripped have put on a growth of ~~pounds of reproduc­
tion cork in five years.-From ll'Uthor s smmnary • 

The palo verde forest type near Gona~ves, ~aijti,;n~~!s 
relation to the surrounding vegetation._ Y • • -
T IS Caribbetm Forester 8: J: I-IZi january) '9f4t7h· e Thorn 

· · d f st tvne an exarnp e o 
"The palo ver e ore ., c.~• ti ated near Gonaives, 

\ ,Y oodland formation, was mvest~ coastal flain among 
llaiti. The stand was l?cated .: rainfall 0 only 20.14 
low calcareous mountamst w•

1 
.a of forest composition 

inches per year. Quadrat ana ysJs 
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revealed that Cercidium praecox and Proso-pis juliflora were 
the dominant species with frequencies of 76.2 per cent and 
;6.2 per cent respecti,·cly. Basal area domma~ce was great­
est for Cerciditt7ll, "irh a \'alue nearly equallmg that of all 
other species combined. ~hrce species of arboreal cac~. we~e 
prominent in rhe commumC)' . _as was Pbyl!ostylon br~s1/~enszs. 
A consideration of ncighbonng vegetation types md1cated 
thar the palo ,·erde forest properly could be termed the 
Cercidimu-Prosopis faciation of the Prosopis-Acacia associa­
tion. ln many respects it was transitional community between 
the Thorn \Yoodland fonnation and the Cactus Scrub as 
described by Beard. "-From trutbor's smmnury. 

Growth in the lower montane rain forest of Puerto Rico. 
By F RA'iK H. \YADS\\'ORTII. Caribbean Forester 8: 1: 27-
35; January ' 947· 
T lus is a discussion of forest growth as related to tropical 

forests and as exemplified by measurements of a plot in the 
lower montane forest. 

A Spanish-English glossary of forestry terminology II. 
By CAR,\H :-. G \RcJA-PtQlJ FRA. Caribbean Forester 8: 1: 

45-64; January '947 · 
This IS the second g roup of roo \VOrds for the glossary 

begun 10 \' ol. 7. '\!o. 2• 

The second year in the Cambalache Experimental 
Forest. B) FR.\:\K H. \VADS\ \'ORIII. Caribbeau Forester 8: 
': 65-70; January , 947 . 

An account of the administration of the forest and the 
experimental work in progress. 

A new species of Terminalia from Cuba. By josF.I'H 
.'!o' '~"'~o. ~r~ribb_eau ForeSier R: 1: 79; j anuary 19.f7· 
/ enmnal1a o~u:mahs \Ionachino is described as new. 
_Of the ~p<:cJcs described in T crminalia from the \Vcsr 

lndu:s T 11 'f /' J 7' 
• •• j 1gUst1 o ra an . molineti arc placed in s\·n-

ony rn~· wnh T. spiuom, and T. buceras arc referable to 'rhc 
genus Hucida. T. capitMa is referable to the genus Bucbe-
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ua'1.:i11; T. erecta (and its var. procumbens), ro Conocarpus. 
Of the species still recognized in T enninalia, the much 
smaller leaves of our plant readily separate it from T. catappa 
L. and T. latifolia Sw.; T. cbicbarronia (Griseb.) \Vright 
and T . domiugeusis Urban are placed in synonymy of T. 
imennedia (A. Rich .) Urban; this latter species, together 
with T. arbuscu/a Sw. (and var. xaJJtbica Gomez) and T. 
eriostachya A. Rich. are easily distinguishable from T. 
orie-nta/is by the pubescence clearly observable on their 
branchlets (new growth), inflorescence-rhachis, and h~·pan­
thiums." 

The mora forests of Trinidad, British West Indies. 
By J. S. BEARD. ]our. Ecology (London) 33: z: ' 73-192; 
6 figs.; July 1946. . . . . 
"The mora forests of Tnmdad m wh1ch Mora excelsa 

Benth. is dominant and gregarious occupy restricted areas. 
No environmental factors appear to account for the alterna­
tion of mora forest and mixed crappo-guatecare (Car,~pa­
Escbv..'eilera) forest. Mora is belie\·ed to be a recent arnval 
in the island and to be actually invading the mixed .fo.rests. 

"Mora is of wide distribution in Guiana, where 1t 1s occa­
sional in most types of rain forest, becoming gregarious only 
011 swampy flats where comp~titio_n is _le~sened. J\1ora 1s 

thought to· have become greganous m Tnmdad because the 
moist forests are not typical rain forests, but ha\·e a more 
o en structure. Shade is sufficiently t~in ~o enable mora 
rfadily to become established, a_fter wluc~ Its great re~ro­
ductive power makes it greganous and ItS greater height 

suppresses the mixed forest. · 'd d f 
''M . believed to have crossed over to Trmr a rom 

G . orabls I d bn'dge in late Pleistocene to subrecent mana y a an 
times."-Autbor's szrmmary. 

. f Trinidad. By j. S. BEARD. Publ. 
The natural vegetatton od (Oxford Universirv Press, New 

Clarendon Press, Oxfor fi folded map.' $6.oo. 
York) 1946. Pp. rp; 43 gs., 1 erv complete srudv uf 
This scholarly work ~epresen~s :c~logical relationships of 

the flora, plant commumtJes, an 
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climax vegetation types of T,rinidad. It is bas.ed upon the 
extensive surveys used by R. C. ~larshall (Pbyszography and 
V egetation of ·Trinidac{and Tobago, 1934), a complete set 
of land utilization and vegetation maps, and other extensive 
l>urveys and studies. 

" I he local flora appears to show affinities of a remote 
nature to the flora of \ Vest Africa, agreeing with the geo­
logical \' tcw of a possible land connection across the middle 
Atlantic during the Terriary era. A consideration of tree 
spectes alone sho'\\ ed that of 1 55 genera and 2 39 species in 
T rinidad. 47 genera and 12 species occur in West Africa. Six 
of the species are littoral, of the kind propagated by ocean 
currents. 

"As reg:u·ds nearer relations, the affinities of the local flora 
are South American rather than Ant illean, again in accord­
ance with geology. There may have been a land bridge with 
the southernmost Antilles as far up as St. Vincent (but no 
farther) during the Pliocene," hcreas T rinidad has certainly 
been united to Venezuela comparatively reccntlv. · 
"! l~e Les~er Anttlles belong to a scpar'ate and quite distinct 

flonsnc reg10n. Tobago belongs with Trinidad and Vene­
zuela, but there is a sharp floristic boundai)' between Tobago 
and Grenada.'' 

Annual Report- Jamaica Forest D epartment. Pub. For­
Cl>~ Department, Kingsro~. j amaica, 1946. Pp. 10. 

T1mber products amounnng to 77/>26 cubic feet were cut 
fr~m. Cro\\ n _and ~.cscrvc Lands during the year. The 
pnnc.:1pal spct1cs unhzcd were: Cedar (Cedrela odoratn) 
Broad lea~ (Tenninalia Iatif olia), Shad bark ( Pitbecolobitm; 
a/e.wmdn), Buller, Black, \Vhitc and Red ~ascberry (Sapo-
raceae sp ) 1\1 · ( S'd ~ . .P· , asr1c 1 eroxylon [oet idissimum) Santa 
'. I an~ (C~Iophy!lmn nmillanum) , Goldspoon ( Amfrrboca 
Jtrlllntcensts), and } acca (Podocnrpus purdieanus). 

Revisr
6
a Agricola (Guatemala) 2: 21-26: 266-

454
; illus.; 

19-f 

' J his numhcr is dedicated to the Forest Service of Guate­
mala and contains many short articles, notes, and illustrations 
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on many subjects pertaining to forests and forestry of this 
country. Indudcd arc accounts of fire control, soi l erosion, 
tree species, nurseries, timbers, forestrv in other American 
countries, and the exportation of Guatemalan timbers. 

Report of the Forest Department for the year ended 31st 
December, 1945. Pub. British Honduras Forest Depart­
ment, Belize, 1 946. Pp. 2 r. 
''Although the demand for mahogany did not diminish, 

the United States Government ceased buying, and steps \,\·ere 
taken within the Colony to conserve the remaining stocks of 
mahogany. These steps consisted of the introduction of 
rotational cutting by area on the Crown Lands aJ?d the 
passing of a law giving Go~ernment con~rol of cutttng on 
private estates. The result will be a reductiOn afrc_r r~e 1945-
46 season in the output of maho~any .logs an~ 1t 1s h_oped 
that as a consequence more attennon ''-'111 be patd to second-
ary hardwood species and pine." . . . 

·"The new Ordinance for the Conservatton of Pnvate F ot­
ests means in effect that the Forest Department has under­
taken the management of mahogany felling .on pfrivate 

The law prohibits the felhng o any 
estates. . · · · h C f 
maho an tree without a pennit from t e _on~en·ato_r ~ 
F g yho must give a reply to each apphcanon .wtthm 

orests w . . . C a • tmposc 
thirt da s of recctvmg tt. The onservator .m ) . 
suchyconrtions as seem necessary and the ar.phcant hasfi}hc 

f a ea) to the Governor in Counctl. As over ty 
Power o pp . . . 

f the exploitable timber on pnvate estates IS 
Per cent o d d · 1 1 ·ct 

h d as )'tttle secondary har woo tttn >er las ) 
ma ogany, an • f · the 
been felled this law provides means o prcventr~g f 

ction , of much valuable forest by o':ercuttmg o 
des~ru but it will inevitably mean a reductton of output 
ma ogai~y, 1 d for several years to come. Records have 
from pnvate an s . rivate estates in 1945, these have 
been kept of t~e felhn~s o~ for each estate which will assist 
been entere~ ~~ a r~gJste ment plans for the estates after 
in the compllanon ° b man~~~pletcd. Each application for a 
the new maP.s have b een . vestigated on the ground by a 
fclHng pernut has een 111 
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l' orest Officer :md a girth limit set according to the forest 
type. In this war all e~ta~e.s '~Y' eventually be graded on 
the basis of their potcnnalmes. 

Old and new mix in Costa Rican logging. By ARTHUR C. 
HART. Wood (Chicago) z: 4-: tS-19, 42; 4 figs.; April 
1947· . . 
The methods of logging are descnbc~ ~nd ~ bnef acco~nt 

~i,cn of the principal woods cut and uttltzed m the clcarmg 
;)f land for the American Cinchona Plantation. 

The genus Strychnos in Venezuela. lh· B. A. KRUKOFF 

and ]. ,\lo'u\CHI--.o. Reprint from D'ffru·iniana (Buenos 
Aires) 7: 2: t85-193; 1946. 
" In the present paper" e have enumerated the species that 

occur in V cnczuela and han compiled a key to these species. 
Of [he ten species collected up to the present date in 
Yenezuela six are of recent collections bv L. \Villiams, 
Killip. and Felix Cardona. 'Ve have also i.ncluded in this 
paper four spectes of Stryclmos that have nor been collected 
in \ cnezuela as ,;.et and which, however, in our opinion 
occur there:' 

''.~!~hough the fi:sr repon on the arro\\-poison of the 
abongmes nf the Onnoco and Rio "'egro reached Europe in 
'59J•. om knm, ledge nf the plants emcring into the com­
~os~uo~ c~f Curare and ~he methods of its preparation by 
'anous tnhes of fndtans m \ enczucla is remarkably incom-
plete." · 

La Guyane Fran~aise: terre d'avenir. Bv L. MARCIIENAY. 

Re'i.•. lmemat. Bois (Paris) , 3: , '+ 198-zo1; December 
1946. 

A bric~ description of French Guiana is followed hv an 
~~lumcrartnn of the agricultural and industrial possibiiiries. 
l.hc forests and Lhe \·aluc of their \\oods (enumerated) are 

dtscusscd. 

"In resume it is painful to have to state that even at the 
present moment, there 1s such a territory which could be 
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put to so much valuable use, which is still waiting- to be. 
taken advantage of, waiting for a large population of ~\·orkers 
to create domains and thus contribute to the better well­
being of the individual in the production of useful products. 
For this reason I conclude: French Guiana, Land of the 
Future."-Mary Record. 

Forest resources of western Ecuador. By EuGE~E F. HoR"· 
Agric. Americas (Washington) 7: 3: -t6--t9; -t figs.; ,\larch 
1947· 
"A survey made in 1943 by the V. S. F?rest Sen•icc m 

cooperation with the Office of the Coordmator of Inter­
American Affairs showed the coastal fore:;t to be extremely 
varied in composition and to contain woods suitable !or 
many commercial and industrial_ purposes. vVoods rangmg 
in weight from 5 pounds per cubtc foot for balsa (O~b_r~u~a 
lag opus) to So pounds per cubic foot for cascol _{ Ltbidt_bia 
corymbosa) are found in these forests. Casco! ts pro\·mg 
suitable for making the frames and ,.,·heels of pulleys because 
of its hardness, interlocking fibers, and great strength. Some 
kinds, such as guayadn _(Tabebl_lia c~n-ysantba), 1~1ader~ 
negra (Tabebuia sp.), pech1che ( Vt_te:r gtgantea), guachap:h 
(Pseudosama11ea guacbapele), cm1mto colorado _( Eryt?ro.ty­
lou glauczmz) and moral fino (Cbloropbora tmctomr) arc 
extreme! du~able when exposed to the w~athc~ and a~e 
valued /or such uses as for ~oles, foundatto~ tunbers ~n 
buildings and railway cross nes. l\loral ~no Js th~ f;snc 
wood ol the d ewood trade, but ~~ne ~s exporte . ro~n 
Ecuador for thirpurpose. Guachapeh •s wJdcdlyhuscd 10 

1
5.hhtp 

• · h erage an t c purp ts -
building, pechiche for ng_ t coolp d 'appears suitable for 
I l r d f coqmto co ora 0 
>rown 1eart\\ oo o dl billiard-cue butts, brush 
knife handles hand-saw han es, 

backs, and si~1ilar articles." d h as balsamo ( Myroxylo11 
"A few Ecuadorean woo~' s~~ s ) laurel negro (Cordia 

balsmmnn), laurel de ~erro ( cf ~~:u·it' (Cemrolobirnn sp.). 
alliodora), and amanllo de uay dulating grain. They arc 
are highly figu~e~ and P0il~ess u~lish making them highly 
capable of receJvmg a br ant P ' 
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suitable for cabinet work, interior trim, fixtures, and similar 
purposes. The balsam~ fixtu.rcs, interior. trim; and .furniture 
of rhc I Iotcl J\letropoiJtano m ~uayaqml ha' e caused much 
favorable commenr because balsamo resembles Cuban ma­
hogany in a finished condiri~n.. . . . Much of the better 
office fu rn iture in Guayaqu1l 1s made of laurel de cerro. In 
a finished sta[e it is n'ot unlike Circassian walnut. Laurel 
negro or laurel de montana is somewhat darker in color and 
resembles Nonh American black walnut after finishing." 

The Amazonian varieties of Lot1chocar pus nicou, a rote-
none-yielding plan t. By FREDERICK ] . HERMAN. ]our. 
Wasb. Acad. Sciences (Menasha, Wisconsin) 37: 4: III­

"3; I fig.; April rs, 1947· 
Three varieties are described and an argument for the 

preservation of the gencrk name Lonchocarpus presented. 

Plantas de cultura p r ecolombiana na Amazonia 
Brasileira. By A. DlJCKE. lnst. Agron. do Norte (Bclem), 
~cch. BuJ. ~o. 8, June 1946. Pp. 24-

. ~otcs accompanying each of a list of c ultivated plants 
m~1:are the forms that ha,·e developed and their probable 
nngms. 

Estatistica Florestal. Classifica~ao das madeiras. By GIL 

SonRAL PJvro and DEMf.:TRto RomuQuEs AL\'£s. Servic;o 
Infonna~ao Agricola (Rio de j aneiro) No. 553· 
lnd~ded in this bulletin arc the results of a sun·ey to 

dercrmmc the relative values occurrence and economic . . ' 
•mponance of .r~e w~ods of Brazil. T he data are segregated 
b~ s~atcs, munJclpalrt•es, and species. \!laps are g iven for the 
at cas covered and one shows occurrence of principal species. 

A industrializa~ao dos eucaliptos. By GuiLIIElU\t£ DE AL-
.\HioA. Revma Florestal (Rio de Janeiro) 4: 1: 2-9; 4 figs.; 
5 tables; September 1945. 

. A study of the checking ( crackina) of the timbers of 
Lucalyptus salif{lla .Smith is ~ollowed 0 by a compilation of 
other expenence With plantation grown Eucalyptus woods. 
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Tinguaciba da restinga. Bv Onm:\ MAcHADO. Revista 
Florestal 4: 1: 16-2o; 10 .tlgs.; Septemuer '945 and .J : 2: 

8-13; 10 figs.; December '945· 
An account is given of the Restinga (Fagara aremrria 

Engl.) in the coastal region of Rio de Janeiro and Ko;piriro 
Santo. This species is indicated as correct for inclusion in 
F armacopeia Brasileira. T t is contended that Tinguaciba 
(Ztmthoxylo1l ti11gossuiba St. Hil.) is properly of the genus 
Fagara. 

A identifica~ao do angicos. By On no SJL\'EIRA MELo. 
Revista Florestal 4: 2: 14-17; 4 figs.; December '9-+5· 
The common names and methods of identifying the 

Brazilian Piptadenia species are gi,ren. 

Combate ao cupim. By DJALJ\IA DE ALMEIDA. Revista Flor­
estal 4: 2: 24-42; 34 figs.; December 1945. 
The comparative resistance .of a n.ur~~er of wood~ to 

attack by wood destroying cupms (pnmltJve ants), Rhmo­
termitidae was determined by field tests. Included were ' . . 
woods treated with preservative. 

Pata de vaca. By 0THON MAcHADO. Revista Florestal ;: 1: 

4s-49. 3 figs.; March 1946. . . 
A very brief account of Bauhi1lia forficata I:mk. Wlt.h two 

photomicrographs and a photograph of herbanum spccunens. 

. . 1 cultivo del eucalipto. 
lnstrucc10nes practtcas paraA~ ) Misc. Publ. No. 196, 

Dircccion Forestal (Buenos Ires 

'945 · Pp. 
1
5; 

8 
figs. d Ianting practices for Eu­

Recommen~ed nursery ~~ d P The site requirements arc 
caly ptus seedhngs are desc~• e · 
noted for a number of species. 

d' d 1 cedro misionero. n,· RAt-
Conrribucion al estu 10 • e . Forestal (Buenos· Aires) 

MUNDO R. MARTIN. Duecponi . IO figs . 
Misc. Publ. N~ . . 232, 1 94~ed~;la9fossilis Veil. var. macro­
The Cedro .MtsJon~rod(f om the standpoint of its appear-

carpa C. DC.) ts descnbe r 
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ancc, silvical characteristics. forest types in whi.ch .it occurs, 
growth: bole form, utilizati?n of the \Vood, amficJal propa­
gation, and timber producnon costs. 

Evolucion de la industria tonelera Argentina a base de 
maderas indigenas. By josE C. T nno. Direccion For­
estal (Buenos Aires) Pub. T ee. N o. 8, 1946. Pp. 47; 6 
figs.; 10 photog. 
f he economic factors. history, and processes of the coop­

erage industry are explained. T he use of native woods is 
dis~ussed and the results compared with N orth American 
Oak. 

Resoluciones forestales de la IIP conferenda Interame­
ricana de agricultw:a reunida en Caracas. By LucAs A. 
ToRTORELLI. Direccion Forestal (Buenos Aires) Pub. Tee. 
~o. 6, 1946. Pp. 12. 

The author, who was the Argentine delegate, reports the 
recommendations and resolutions of the conference on 
lmeramencan Agriculture that relate to forests. 

Forest resources of Chile as a basis for industrial 
expansion. By 1. T. IlAJG, L. V. TEESDALE, P . A. BRIE­

cu:n, B. H. Pn '\£. and M. I I. HAERTEL. Pub. by U. S. 
Forest S~rvice (~\'ashington ) and Corporacion Fomento 
Producc1on (Chile), 1946. Pp. 256; 18 plates; 20 figures; 
r folded map. 

a "The forest~, plantations and woodlands of Chile occupy 
n area of 16 null!on hectares, or 12 per cent of the Republic's 

land s~rface, and represent a natural resource of great 
potential value. This resource, protected from fire and placed 
under crude forest management, is capable of sustaining on 
~ permanent .basts, ~everal t1mes the indust ry now b~d 

pon .1 ~· The Jmmedtate expansion of the fo rest industries is 
promJdsmg. Such expansion should only be the first step 
towar longri d . 1 • . 
· f ll me e\ c opments Which wtll use the resource 10 u as one of h · 
t • 1 r e pcnnanent matnstays of Chile's indus-
na economy."-From author's SZt11t11zary. 
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Notes on two species of Araucaria in New Guinea and 
a proposed new section of the genus. By C. T. \Vmn:. 
Jour. Arnold Arb. (Jamaica Plain, Mass.) 28: z: 259-26o; 
1947· 
A new section "lntermedia" is proposed for Araucaria 

Hzmsteinii K. Sch., A. Sclmmtmniana \Varb., and A. Klinkii 
Lauterb. 

New and noteworthy Chinese Fagaceae. By 'Voo:-.;-
YouNG CHrN. four. Amold A rb. z8: 2: 230-244; ' 947· 
Nine new species and three new com~inarions are gh'en 

for Lithocarpus. Six new species are descnbcd for the genus 
Quercus. 

Check list of British vascular plants. By the BamsH Em­
LOGICAL SociETY. four. Ecology (London) 3J: z: 308-347; 

july 1946. . . . · 
"The purpose of this Check Ltst IS not ~o pro~1de an 

authoritative statement on the content and taxonom) of t~e 
British flora, but to secure uniformity of n?mencJaru:e m 
contributions to the Biological Flora. Contnbutors will be 
asked always to use the names appearin.g in the Li~t unle~ 
the can ive adequate reasons for domg o~l~ennse. This wilr obviafe the necessity for citing the au~~oritJes for na'!les, 
since it will be understood that the authontJcs are those ctted 

Ch k L' " 
in .~}chc c~fteri~~t.for inclusion of a name in the List is th~t 

h b b · ary name for a taxonomic 
it is believed to be t e est tn ded as having 'specific' 
w1it which is at least fr~quen~a :~::~ontributors are bound 
rank. It sl~ould n?t bedm:err 'ts as full species. In order to 

to reco~mze. all I_ncl~ ~ ~01 n felt useful to set in from the 
emph.asiZC this pomt ~t as ho~: claim to specific rank i~ not 
ma rgm names of uruts w 'b t rs rna treat such umrs as 
generally conced~d: c?F:e u ~0 cho:Se (citing authorities 
suhspectes or var1et1es ~ bin:uy names are used they 
for the names used}, but Li , 

· · the st must be those giVen m • 
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"Long-established names arc rccajncJ, even w hen known 
to be irwaliJ, in certain instances where there is still doubt 
as to the correct name under the Rules." 

Dichtung und \Vahrheit um die \Velwitschie. ByG.Boss. 
Ntrtur zmd Volk 69: 7: 32 3-33 t; 5 photographs;July 1939. 
Some So ~·ears ago the G erman botanist vVelwitsch dis­

cm·crcd in \1ossamedes (Angola, Southwest Africa ) the 
plant which today bears his name. TVe/ri.vitscbia is unable to 
grow in the dune belt along the coast because of lack of 
":arer, but. occurs in a narrow desert strip some 35 to 50 
ktl~mcre~ mland. T he range of t he plant extendt; from the 
Kutzeb Rner on the south into l\Iossamedes on the north. 
!~ere appears to ?e no danger of nr e!witschia being ex­

ret ':lmared be_cause tt has no \-,alue to etther the native or 
wh1te populatJOn. F,·en when dead the plump woody trunks 
do_ nor mal<e good fuel as ther smoke excessively. The only 
antmals that ear the leaves are zebras and locusts.' Leaves that 
~a,·e been eaten to the g~ound bv locusts may sho\v new 
browth of 30 to 40 em. wtthin 5 momhs.-H. ]. LuTZ Yale 
Scboo! of Forestry . ' 

Beitrag zur Systematik und Phylogenie der Gattung 
Tecoma. Bv If 'fr R .· 1 _ . · l.CHJoH. enc 3te Deutsch. Bot. G es. 
)9: t: I8-31; 2 figs.; , 94 ~, 

·. T_~c genus T~cO'lJJa .fuss. ( = Steuolobium D. D on) w hich 
ts "'1 ~-spread tn South and Central America and e~en ap­
f.~a~d 10

) ~outhem ~orrh America (T exas, Arizona and 

Ia ~n a · bas developed. especially in the Andes region a 
'tgcr num er of spe · A ·1 ' of th c_tes. · mong t 1e presently known tv pes 
(L.) ~I~~US, ~() v\\'hlch belongs the \>,:ide-spread T . sta11S 
arc some ~e;ra· o . Gen. Spec. Plant . ( t8 J8) P· '44· there 
the author cout dot~btlcss very na tur~ I relationships which 
sect. nov and d .d~Jgnatc as_ che Secnon Eutecoma Melch., 
corolla ., "htch, espec_Jally through the fonn of the 
spc . amo~g others, exclustvely characterizes the T ecoma 

CICS rcstrtcted to the A ndes. . 
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. Sten?l~bium _casumi{olium (D. Don) t\Ielch. is dealt wjrh 
m detail, mcludmg description, collections, relationships, and 
phy logeny.-M. REcoRD. 

Unterschiede zwischen Fichrenholz verschiedener 
Herkunft. By HERBERT Lo\L\JATzscn. Beihefte Bot. 
Centrabl. 6o: 1 & 2 : 97-134; 11 figs., 9 tables; 1940. 
Spruce wood from different latitudes was studied anatom-

ically and chemically . G rowth rings of the "native" woods 
were found to be much more variable than those from more 
northerly latitudes. Single t racheids were studied to deter­
mine size, shape, cell wall arrangements, and lignin color 
reactions; the native woods showed extreme variation. 
Moisture absorption and loss tests, lignin solubility and modi­
fication tests, cellulose solubility, and viscosity modification 
tests were also conducted. Tharandt spruce possessed the 
most strongly lignified "middle layer" and the highest lignin 
content. Western Norway sampl~ were least lignified, and 
may have longer cellulose molecules. 

Southern Kalahari. By 0 . B. M ILLER. Empire Forestry 
Rev. (London) 25: i.: 225-229; z figs., t text ~ap; 1946. 
"Southern K alahari-is the co~ntry ~vest of a ~omt fort)~­

five miles west of the large Afncan village of Kan~·e. It IS 

that part of the Kalahar i sand sheet w hich has been mvaded 
by the more diverse woody flora found to the east and to 

t he north." h b · ber 
"In the east [Kanye area], tree and s ru species num . 

b 
. . Kalahari the larger trees are represented b~ 

a out sixty; m 1 h l\1 kal ) Acacia 
four onl - Acacia giraffae (Came t om, 0 a ' 

gillettia/(Mokwelekwele).,)A~iacdet~~~~~~~~~~~~~~;~:r 
Boscia albitru:nca ( Motlopl h ~ aa:tal height of 30 feet. 
of these, up to 2 feet d:b. · an , 

. 'b d the w hole area · · · well dtstn ute over b seen were Acacia stolo11ifer,T 
"The commoner shru 5 d st v z ;,.,y pmts 1mJcr011ata 

(Sirshi) a mos~ useful br~:is- i:o~J1n ( Murokwana) and 
( l\lokgalo), Rhigoz.um P) which was always dwarfed 
Termiua/ia sericea ( Mogonono 
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or a bushy coppice. Only occasional were Ehr_etia ho~en:­
totic.r (!\lorobi ), Gre'U.'Ifl spp... Gymuospona ~folta 
(l\Iotono) . ~ca r Kue rhe followmg w~re se~n: copp1ce of 
Oclmil pulchm (!\Ionyclcnyele) , Acn,cra r~tmens (Mhahu) 
anJ Royt."'71t1 sp. like R. paJit:m but With cnmson, not slate­
colored fruits (LctaJjwa). The one or two stunted Acacia 
bcter,rcaJJtbt7 (syn. A. litakzmemis) ( .\losu), had doubtless 
been brought in by cattle from further east, for they are 
fond of the pod of this common rree. 

" \t \laokanc on shallow soil overly ing limestone four or 
11, c:: snuncd Acacra karroo ( \lookana) were seen. These 
shrubs which under favorable conditions would have been 
f.m-sizcd trees ('~looka' without the diminutive suffix) had 
deYclopcd spines up to fifteen centimeters long. A very 
occasional Rbus and a Baubinia complete the lists of shrubs 
seen." 

II est necessaire de standardiser les denominations com­
m~rciales des. bois du Congo. Ry F. P rci!E, Bul. Camp­
torr Vemc Rots Cougolais (Brussels) N o. 7: 2-6 February 
1947· 
T he. ne~d for standard tl·ade names for Belgian Congo 

woo~s IS ~1scus~cd ~nd a name proposed for each of fiftv-five 
sprctcs. I he 'iCJcnnfic name is given for each and addi'tional 
common names as well. fhe British standard name and the 
Sot~th African T im her Control names are included when 
avmlahle. 

Fol.lowing are rhe standard names proposed: 
•· L!mba Blanc T enninalia superba 
l. L•ml>a '\o1r TenJiinalia mperba 
l· Iroko Cbloropbora e:-ccelsa 
~· I\_gLt 

1
. Gossweile-rodendron balsamifennn 

;. -nn >a 1 Macrolobium Dewevire 
6

· A<.:aJou Tiama Ti.mandrophrag?ua tmgolense, E. platanoides, E. 
macro pby llum 

i· Acajou Snpelc Entandrophragma cylindricmn, E. pseudo-
CJ/indriqr~ 

8. •\cajou S.1po 
9· AcaJou Kos.~ipc1 

10. Khaya 
Enmmdroplmrgma utile, F.. roboroides 
F.mandropbra.f!;Jna Ctmdollei, E. congolensis 
1\haya atJthoteca 
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11. Diambi 
12. Bosse 
•3· Opepe 
14. Dibetou 
15. Azobe 
16. Camarium 
17. Niove 
18. Mukkulungu 
19. Agboin 
20, Abura 
21 . Mubala 
22. Lolako 
23. Avodire 
24. Tsonguti 
25. Sanga Sanga 
26. Kassa 
27. Manil 
z8. Moabi 
19. Musasa 
3o. BoleJo 
31 . Minzu 
32. Moamba 
33· Ozigo 
J4· Olon 
J5· Danta 
36. Okoto 
37· Padouk 
38. Wenge 
39· Ole 
4o. Kapokier 
4'· Samfi 
4z. \Vamba 
43· Alumbi 
44· Mutobo 
45. Kumunu 
46. Afzelia 
47· Sagna 
48. Bokoli 
49· Bomanr 
50. Parasolier 
51. Bubinga 
p. Ikele 
53· Ebene 
54· Bofale 
55· Angu 
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Guarea Thompson;; 
Guarea cedrata 
Sarcocephalus Diderichii, S. esculmtus 
Lovoa Klaineana, L. tricbilioider 
Lopbira alata, L. procera 
Canarium Schweirr{urtbii 
StiiUdtia gabonenris 
Autr111Jella congo/emir 
Piptadenia africttna 
Mitragyne stipulosa, M. macropbylla 
Pentaclethra macrophyl/a 
Pyc111171thus kombo 
Turreanthus a(ricanus 
Alstonia Gil/etii, A. congensis 
Ricinodendron africtrmmr 
Erytbrophloetnn guineense 
Sympbonia g/obulife-ra 
Mimusops Djll'!Je; Bail/one/a toxisperma 
AlbizzJa fastigiata, A. grnnmifera. A. sasra 
011gokea Klaineana 
C0111bretodendro11 africmnmz 
Polyaltbia nurveolens, P. Oliveri 
Pachylobus ptlbmens 
Fagara macrQ(Jhylla 
Cystantbera Leplaei 
Carapa procera .. 
Pterocarpus Soyaunr 
MiUetia Lauremii 
Afronnoria elata 
Ceiba pemandnnn 
Uapa&a guineemis 
Tesmumia sp. 
Baikiaea minor 
BerlinUI niembaensis 
Coula edulis 
A(zeli4 africfl114 
Coryrurnthe p.miculata 
Mammea african4 . 
Macroloblum coerulmdes 
Musanga Smitbii . 
Cipaifera Demlfl!el . 
Klaineda%11 longifoli4 
Diorpyros spp.; Maba spp. 
parinariufn glabmm . 
CynOfnetra Ale»Jffdn 

55 
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L'utilisation radonnelle des forers rropicales. By M. 
PIERRE T ER\ E.R. Bul. Co111ptoir Veme Bois Congolais No. 
7: 8-ll; Feuruaty '9·P . (Extracts from Marcbes Coloni­
aux, December 28, 1 9~6.) 
T he proulems connected ~\'ith the exploitation o! tro.pical 

forests are discussed in detatl. The ultimate goal ts satd to 
he the gradual rransformanon o.f the tropical forests, by 
cconomicaJ silvictlltural methods, tnto reasonably homogene­
ous forests of uti lizable species. 

Vers une utilisation rationnelle des forers tropicales. 
B) J\ 1. PIERRl. T ER\'ER. Re7.•. Tmenurt. Bois (Paris) 14: 1 rs: 
S-11; January '9~7· 
From a report presented to the Intemational Congress of 

\Vood, September 23 , 1 9~6. See above review . 

L'exploiration forestiere au Congo Belge. By NoEL 
H LAR"I. Bu/. Comptoir Veme Bois Cougolais No. 9: 2-4; 

April 19-+7· 
The demands . for reconstruction have created a strong 

market for Belgtan Congo woods. \Vhen these needs are 
met there can be a rational organized production based upon 
a conrmumg non~1al demand. Species previously unknown 
can now be explotted on the market. 

La ~ef~restation naturelle de~ s~vanes du Kwilu. By R. P. 
1.\1H!Lv R E1\l£R. Bu/. Agn. Congo Beige (Brussels) n: 

4: 8o1-8o8; December 19~6. · 

In the region of Leven·ilk, at the confluence of the K wilu 
;~d the Kwenge, is found the mosr varied flora in all Kwilu. 

le spec.1es Leptoderris congolensis is recommended for 
re:~~estatJ~n of the cxt~nsive denuded areas. 

1 ~ :cgJOn of K1hnt , an exrension of Leverville along 
t 
1~ . Wllu. has much more extensive forests. The citv and 

mtss1on of Kikwit - · . . f ~ J 
f) 11 • . are m pnmmve orests without equal. 
~ _'0lll'1~·1 rs pr<Jposed fo r reforestation in this region. 
fhc Ktsan" ( d , . h · 

k'l P an '-:1 cmba) reg10n, on the Kwilu some 
3oo 

1 
omclcrs south of Kikwit, has limited fo rest areas 
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and ext~nsive savannas. This is the country that the Stare 
has ~Cc1ded t.o transform into a region of silk-worms. with 
the mtroductJOn of the Mulberry tree. Dtmiel/in (close to D. 
O~iveri ~utch.) is the only tree that occurs in CJUantity in 
thts reg10n. Known as "Mulombe", it produces a hard 
translucent copal and a liquid varnish from the seeds.- J'\L 
RECORD. 

Cinquantenaire de Madagascar. Re-;.•. Bot. App. & d'Agr. 
Tropicale 26: 286 bis: 333-50~; ro plates; 19~6. 
This number with 2 3 articles by r; authors, is devote~ to 

Madagascar. The subjects include accounts of boramcal 
work, agriculture, and useful plants. 

Le Service des Eaux et Forets a Madagascar. By P. SABO? ­
REAU. Rev. Bot. App. & d'Agr. Tropicale 26: 286 b1s: 
475-490; 1946. 
Included in this account of the Sen'ice and its work are 

brief descriptions of the forest regions (see also PP· 370-377) 
and forest species. 

Les arbres a kapok et les autres producteurs ~e ~oies 
vegetales. By AuG. CHEVALIER. Rev. Bot. App. <l!t d Agr. 
Tropicale 26: 287 & 288: 517-524;1 9~6 . . 
The kapok (vegetable silk) pro_ducing trees o~ ~s~a, 

Af . d tropical America are reviewed. The species dls-
ncda, an . the genera Eriodendrou ( == Ceib,t), Bomb,t:r: cusse are m .. 

( = G ossampi7ms)' and Cborma. 

, d Gabon a graines oleagineuses. 
Nouvelle Sapotacee uR 8 t App. & d'Agr. Tropic,tle 

By Aua. CHEVALIER. ev. 0 • 
6 88. _554. 1 plate; 194 · 

26: 287 & 2 • 55° '. h (C R. Acad. Sc .• t.222. 
The new genus T-Va/kerr~ cT;vNog~ Chev. are described 

P· r I 53; •946) and the specieS . , 
in detail. 
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Sur diverses Legumineuses Caesalpiniees a feuilles multi 
et parvifoliolees dans les forets de 1' Afrique tropicale 
ec donnant des bois recherches. By Auc. CHEVALIER 

Ret'. Bot. App. & d'Agr. Tropicale .26: 289 & 290: 585~ 
621; 9 plates; 1946. 
The genera of Caesa lpiniaceae that haYe small leaflets are 

of interest because many of them also haYe fine woods. 
The African genera thar contain species with small leaflets 

include: Berlinia Soland, Scorodopbloeus Ham1s, Monopetal­
nmlms Hanns, Talbotiel/n Bak.f., some Cyn()lmetra L. and 
~ra~1cbystegur, some Tes.mumnia H arms. Ttmrarindus (T. 
m~1ca L)., et.?. Four new genera of these "Caesalpiniees 
m1crofoholees and four new species from each of two 
~no'' n genera are desc~ibed . The new genera are: Microber­
lllua Chev. (2 spp.), Dtpetalaml:rus Che''· (2 spp.), Tripetal­
fl1lthus Chev. (2 spp.), and Zinga11ia Chev. ( 1 sp.). The 
new spec1es are in the genera Cynometra and Monopetal­
rmtlrus. 

11 problema forestale nell' Africa Orientale Italiana. 
B~ GtGll:L\ro GtoRDA'I:O. Quade•mi ltaliarzi XV I.R.C.E. 
Rome '9-fl. Pp .. p. ' ' 

des I~~~ forest for?"Jations, their species, and areas are briefly 
.c~l >cd, followmg the svsrem proposed by Se . d D 

Ph1lhpts Th · nm an e 
COilt 

1 
· d ~ lmporrance of the forests, for water nm-off 

ro :m 10 the eC<> 1 • f 1 · · I om~ 0 t1e COUntry, IS diSCUSSell. 

Thle.vegetarion of some h illsides in Uganda By A S 
H0\1.<\s. ] our Ec I ( I . . . 

19-f6. . 0 ogy .ondon) n : 2: '53-172; July 

"There arc great d'ff of the zone. f 
1

1 erences between the plant formations 
erJ,, car~nass 0 e~c 1 hill. In general, the two most south­
with dosed :~.10'' belts of short grassland on the hillsides, 
the ha~c~ of th cr~reen forest on the tops of the hills and at 
for the th' ·k e hllls; the two ccnrraJ catenas arc remarkable 
nrmhcrn ~~l :rs ~f elephant grass on the hillsides; the two 

cnas lave woodlands on the tops and the sides 
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of the hills, and more or less open grassland in the valleys."-
From author's su11rmary. • 

Plywood and Veneer in South Africa. By RonF.RT vV. 
RrNDEN. Southem Lumbennan (~ashville) 173: 21 77 : 
306; December 15, 1946. 
Production of plywood in South Africa now amounts to 

about I+ooo,ooo square feet per year, most of which is 
produced by a Capetown plant. 

"Species of timber employed in making plywood are chief­
ly hardwoods, of which okoume, imported from French 
\Yest Africa, is the leading type. Next in volume of use is 
kraat, a product of the Belgian Congo and British East Africa. 
Other species include limba, iroko, agba, African walnut, 
stinkwood, birch, and teak. Philippine mahogany was used 
extensively before the war . . ." · 

A monograph of the genus Streblosa Korthals 
(Rubiaceae). By C. E. B. BRntEKA:\IP. jour. Arnold 
A1·b. z8: 2: 145-185; 2 figs.; April '947· 
"In this paper a detailed .analysis of t~e generic characters 

is given. Twenty-five spe.c1es are descnbed, and an attempt 
is made to arrange them m a more or less natural sequence. 
Eleven of the twenty-five species are new . . ." 

The preservation of well known binomials. By H. A. 
GLEASON. Phytologia (New York Bot. Garden) 2: 7: 
201-2 12; April •947· . 
"The current code of nomenclature is intended .to achteve 

a definite stated purpose; it is based on c~rtam gener~l 
principles; the use of thes~ principles to attam the goal IS 

implemented by a long ser1es of rules. bl 
"The purpose is the establishment of a sta . ~ no~e~­

dature The rules do not distinguish between stablht)h' 0 t1 e 
• · f h f ture On the contrary, t e ru es 

past and stability o ~ e . u · iii of the ast and to 
clearly intend to mamram ~~~ ~ab ·Jenced bv ~he general 
project it into the future. ~~~ lS ~VIge names except for 
principle that no one shou c an 
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serious reasons, by the use of di fferent dates. of departu.re, 
by rht: abolition of tautonyms, by the adoption of no~ma 
conserranda, and (what may seem Strange .to some botam~ts) 
by the homon~·m rule, whic~1 o~tcn pernurs t he seg:regation 
of a genus withom the pub!JcatJon of a new genenc name. 

'' \ careful studY of the opening clauses of the Code will 
connncc any imp.arrial reader ~hat the ~ode is intended to 
effect stabilil) just as fa:· as possible by mamtenance of nan~es 
and 1usc as little as possible b~.· change ?f names. The defimte 
mlcs "hich follow and wh1ch constitute the bulk of the 
Code should therefore be used to justify maintenance. Only 
when maintenance is impossible should t hey be used to 
dercrmme the nature of the necessary change." 

Examples relating to the names of fi\'e well known plants 
are discussed and the preferred name selected . 

A new species of Dapl:mopsis from Ecuador. By JosEPH 
V. Mo~ACIIT.'io. Phytologia 2: 7: 212-2I3; April1947· 
Dapbnopsis espinosae i\Ionachino is described as new. 

Nares on new and notew orthy plants. I. By H ARoLD N . 
\IowEKKE. Phytologia z: 7: 2 13 -242; 1 fig.; A pril 1947. 

"The present paper is the first in a series of notes on plants 
of ,·~rious parts of the world, based in part on field stud ies 
and m part on herbarium studies in the herbariu m of the 
New York Botanical Garden and elsewhere. Numerous new 
species. Yarieties, forms. and lwbrids will he described and 
se\'eral new names and combiiiations proposed ." 

Additional notes on the genus Petrea. HI. By IlAROI.o N. 
,\1oLDEXKE: Ph)tologin ~= 7: 248; April •947· 
Data arc grven for n~o lianas and one shn1b. 

The structure of wood. By H. F. DEscn. TVood ( London) 
r~; J: ~8-Sr; 6 figs.; ,\larch I947. 
A well Illustrated clcmcnrarv discussion of wood structure 

as used for identification pu rposes. 
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Cell walls and synthetic fibres. By ~'A:-;oA K. F ARR. Eco­
nomic Botany (N ew York Bot . Garden, New York 58, 
N . Y.) 1 : 1: 98- I r 3; 2 figs.; January-~larch '947· 
"In the production of man-made fibers the art has pre­

ceded the science, and the structure and composition of both 
native and processed materials arc not clearly understood. 
Accumulated information has led to the development of the 
'molecular' and the 'colloidal interpretation.' 

"The molecular interpretation holds that. the cellulose 
molecule is the functional unit w hich determmes the prop­
erties of native cell walls as w ell as their synthetic deri\·ativ~. 
The colloidal interpretation explains th~ same propernes 
upon the basis of a heterogeneous chemica~ system, estab­
lished through the vital activity of the collotdal protoplasm. 
and persisting, ~n .varyin~ degrees •. throughout the treat-
ments involved m mdustnal processmg. . 

"Examples from various parts of t~e. plant kingdom re:~a~ 
the fact that the properties of plastic ity and deformabtiJt~ 
are achieved in native cell walls through the use of non­
cellulosic materials; that membran~s rich in cellulose are !lo 
longer · plastic; and that extraord~n:u;· P.rocedurcs r:;: :~1 
valved in reversing this state of n gJdlt)' m .the hma . l I 

d ]" on more or less drastiC C emiCa ant 
wall .. In ustry re ~~s up ells themseh•es bring about such a 
physical processes, the c f . es "-From author's non­
reversal through the use 0 enzym · 
mary . 

. ical identification of the principal 
K ey to the mtcros~op G t Britain. Timber Development 

softwoods used 1D ef~~o. zs ; 1946. Pp. 7, 3o text figs. 
Assoc. (London) R d n anatomical characters. 
An illustrated key base upo 

. Stengeln mit sekundarem 
Zur Ontogenie des Xylems: FREY-\VvssLING. 8t-'1'ichte 

Dickenwachstum. ~y. 
16
6_18 1 

; 1940. . . 
Deutsch. Bot. Ges. 58. 4~ith secondary growth an.ses !" 
The xylem of the stem b d"fferentiarcd bv their hiS-

three detached stages that can e 1
1 

logica11v. Tl\c proroxy-
b It not morp 10 • torical development t 
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lem arises at rhe conclusion of embryonic grow th, before 
rhe crro\\th in length begins. It consists of short narrow 
tracheal elements, ,,·hich by passiYc growth in length be­
come stretched and dismembered. T he metaxylem is fonned 
ar the end of and in connection with t he gro\vth in length. 
It consists in examined cases of unusually long spiral 
uacheids; in certain instances fused vessels with short, pitted 
,·esse] members are attached. The definition of metaxy lem 
m rhc ·'Glossary of Terms Used in Describing Woods" 
(Tropical JVoods 36, December 1, 1933) is criticized and 
rejected. In met:u.·y lcm strength-gi,·ing elements arise fre­
tluentl ~ ncar the conducting elements. Such \'ast differences 
in metaxy I em appear, especially in herbs and lianas, in which 
cambial actiYity and with it the formation of the secondary 
x~·lem 1s deferred, that such Dicoty ledons while in develop­
ment stages of the metaxvlem sho-\v an undoubted hannony 
with the monocotyledon' type. 

T he ontogenetic and phylogenetic development of the 
xyl~m elements leads from the short meristcm cells, from 
whtch th~ hyd~·ozyten arise to long embryonic or meristem 
cells, wh1ch either sho" an almost unlimited tip g rowth 
a!ld lead .further to a succession of tracheids, or else d iscon­
tmue the1r growth in length, proceed ro grow in width and 
so produce the fused vessel-members of the trachea.-T rans­
latJon of alltbor's szmnnnry. 

The s.cruct~re of wood, II. Mahogany. By FRAJSK W . 
].<\!'£. T zmbe·r N ews (London) ss: zo9z: 52-54; 9 figs. ; 
February 1947 . 

. The woods of the mahoganies and several similar timbers 

SaJJe compared. Swietenia, Emandropbragma Aucoumett and 
'orca arc described d ·11 d · ' · ' an J ustratc With photonucrographs. 

Thje strucr.ure of wood , 12. Retrospect. Bv FRANK W . 
A:->1:. Tnnber New · 

A st s 55: 2093 : 94-95, 97 ; \1arch 1947· 
t ·o ' fiOJmar: of a series of articles de\'Oted to the ident ifica-
1 n ° 30 commo , d A 1 the · b . . n \\ 00 s. <ey for the identification of 

sc tim crs IS mcluded. 
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Commercial timbers of the world. Wood (London) 1 2: 2 : 

Ff.p. 52; February 1947. 
A folded map of the world showing the forest regions of 

the world, separated into four classifications. A list of the 
principal commercial species (vernacular names) is given for 
each country. 

Whatisroble? Bv R. W. W ood (London) 12: 3: 75-76; 
March 1947· • 
"The word Roble-of Spanish origin-at first meant oak, 

but now, alone or qualified by an adjective, it is applied to 
a large number of species belonging to a score ?c so ~f 
genera. The accompany ing notes clarify some of tts appli­
cations." 

Tropical veneer woods. By josEPH L. ~TEAR:\S. JV ood 
(Chicago) 2: 4: 23, 43, 44-47; I fig .. ; April 1947· .. 
Brief descriptions of the woods, the1f uses, and ong1~s ar_e 

given for several species. A chart of general propemes IS 

included. 
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E UCALYPTS AND T HEIR USE IN SEl\ IT-TROPTCAL 
PLANTINGS 

By FRA~K R .. M OULDS. 

Resenrcb Officer, Forests Counnission, Victoria, Australia 

My rraceae, the family to which the genus Eucalyptus 
belongs, has its principal de ' elopment in Australia and in 
T ropica l America. Some of rhe genera possess edible fruirs 
(e.g. f ambosa), others succulent ones (e.g. Euge11ic1), and 
others, including Eucalypms, have dry and capsular fn1irs 
which may persist on the tree for some years. The section 
Leptospennoidcae of the famil) j\ 1) rtaceae is a characteristic 
Australian devclopmem and consritmes the principal feature 
of the forest flora of rhat continenr. \ s well as Eucalyptus 

• Graduate srudent (Forestry) Yale University. 
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ir includes Backhousia, Tristmia, Ang_ophora, U:llttJIS'III!IIi.il 
rnn. Callistl!11t011 and Kwzzea all of w h1ch have the 
dn·. usually capsular, fruits. . . 

il 11gophora is a g_e~us restncted to Au~~ and 
an imcrcsring transltlon between the T nstllmll ~ 
Eucalypws. I r has rhe sepals reduced to small teeth 
pctab free while in Eucalyptus the sepals are usually 
and rhc petals united to form a cap or operculum which 
off ''hen the hud opens. A11gophora intermedi4 
"Gum J\lvrrle," has a range in Australia from ictoria;l 
Queensland. Apparently it has not been widely planted 
side this country although it is generally of shapely habit 
should be useful as a shade tree in some 
regions. 

Eucalyptus is a large genus comprising more than 
species ranging from small desert-land shrubs to ma-~~ 
forest giants of great commercial value. In dimensions 
rate of growth ir reaches irs maximum development in 
southern half of the continent. where heights of over 
feet in the species E. regnans Fx.;\1. are recorded in lctlOD~J 
E. dh.:ersicolor F.\'.i\ l. in southwest Australia also ap]pro~aclllCS1 (~ 
this figure. \Vith the exception of one tropical species, it 
an C\ crgreen hardwood. and has extensive range of fonn; 
Th~ genu.s includes represemari,·es of desert, tropical and 
alpme reg1ons. 

The botanical separation of Eucalypttls is based on 
nature of the anthers. The three classes are 
(anthers parallel and opening by long slits), Renantherae 
(ant~er lobes kidney-shaped), ·and Porantherae (anther& 
ope~mg by tcnninal pores) . Transition stages occur in some 
spl'c1es, howcrer, and add to the difficulties which 
always been inherent in the identification and claiSSllnCiltlCliJJ:.~.~ 
of the eucalypts. Other mor e obvious factors are used ill 
hro.ad class separations, such as the character of the 
wh~ch pennits division into five main groups: ( 1.) G1lti118~J 
wh1ch ha,·c ~ sn~ooth_, r:tther thin and generally light collot~Ciff: 
bar~ dccortJcatmg m ribbons or flakes-e.g. E. 
LabJll. (Blue Gum), E. rostrata Schlechtendal (Red r-.·.m:r.. 
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E. fliminalis Lab ill (Manna Gum), etc. ( 2.) Stringybarks­
with a thick fibrous brownish-colored hark, e.g., E. obliqua 
L'Heritier (Messmate Stringybark), E. Muellerinna H?witt 
(Yellow Stringybark), E. capite/lata Sm. (Brown Stnn~y­
bark), etc. (3. ) Ironbarks-distinguished by a hard, thJck, 
corrugated, dark-colored bark, e.g. E. sidero:rylon A. Cunn. 
(Red Ironbark), E. paniculata Sm. (Gray Ironbark) ere. 
(4.) Boxes-possessing a fairly thick hard l.lark but not gen­
erally as .dark and corrugated as in th~ 1ronbarks, e.g. , E. 
bemiph/()fa F.v.M. (Gray Box), E. me!ltodora ~.v. ,\1. ( \_e)­
low Box), and (5.) Peppermints-whose bark IS rather hke 
the stringybark group but is not so fibrous, e.g. E. austra/iana 
Baker & Smith (Narrowleaf Peppennint). 

As with other characteristics, the bark may varv some­
what, even in individual species, according to the locality in 
which grown. Between typical species of the above groups, 
however, the differences in tree appearance are quite striking. 

EuCALYPTS AS ExOTICS 

The planting of eucalypts outside Australia began in the 
late years of the 18th century. The first planting was !n 
1774 at Kew in England from seed gathered on Captatn 
james Cook's second South Pacific voyage. Eucalyptus plant­
ing in the 19th cen~u~ too~ a nu~1her o~ species into 
Mediterranean countnes mcludmg Spam, pomons of ~orth 
Africa, southern France, Italy, Greece, and Turkey. and 
also into North and South America. In most of these regions 
the main purpose of such plantings, at first, was to use the 
quick-growing character of s<?me of the eucalypts. to pro­
duce shelter and shade trees. wmd breaks, etc. Somenmes the 
production of timber for fuel, and for such products as 
fence posts, poles, was the principal considerat ion. 

T he int roduct ion of eucalypts into the United .States seems 
to date between 1855 and 186o1 when an ~mencan ,~1.etho­
dist minister who was on a lecture tour m Australia sent 
seed of several species to his home in California. Between 
t 888 and 1890 more than fi fty Eucalyptus species were set 
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out in an experimental forest station at Santa Monica, Cali­
fornia. 

111c period 1900 to 19 10 c~n be. regar?ed, ~1owcve~, as th.e 
historic Eucalyptus boom orne m Callfomta. D unng this 
period much was written about the w onderful future for 
eucalypts as wood-producers in that state. Froi_ll the p~int 
of view of present-day results, a great deal of thts was Wish­
ful thinking and was apparently bas~d on the results ~f a 
few \"CIT good responses on excepttonally favorable s1~es. 
As regards saw-timber, most of the really \'aluablc Austrahan 
species arc not growing in California, and those which have 
made the best growth there, e.g. E. globulus (Blue G um), 
arc from the Australian standpoint of limited commercial 
value. 

Apart from the U nited States (particularly California and 
li'lorida), the list of countries in w hich eucaly pts ha\·e been 
culth·arcd, with ,·arying degrees of success, is long . Some of 
them arc in<.:luded among the follo·wing: Algeria, Argentina, 
Anatolia. Bechuanaland, Belgian Congo, Brazil, Ceylon, 
Chile. East Africa, Ecuador. England, Fi ji, G reece, H awaii, 
India. Italy. Jamaica. Kenya. "'\Jew Zealand. ~igeria , Para­
guay, Peru. Portugal, Puerto Rico. Scotland, South A frica, 
Spain. Turkey, Uganda. and Druguay. 

As examples of some of the recent plantings and experi­
mental work with eucalypts, may be mentioned the follow­
ing results taken from various forestry publications and 
reports: 

Species showing promise in Bechuanaland (South Africa) 
in experimental plantations arc E. rostrata, E. paniculnta, R. 
7Jtcliiodtm11 and £. saligna. E. citriodorn Hook. has suffered 
somewhat from frost.!! 

In afforestation trials in t he Upcountry dt} patana g rass­
land areas of Ceylon it has been found that, except on the 
po()rer soils, the timber euca lypts (E. citriodora and E. 
'JJluculat,l 1 look. )are better developed when grown in mix­
ture with so% Caliitris and zs% E. robusta Sm.a E. saligna 
and E. alba tests ha\"e not been satisfactory on degraded soils. 
On wet patana grassland areas E. robusta has been found 
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most successful. It requires, there, a wide spacing ( I 2' x I 2') · 
(E. saiigna is rcporred to he satisfactory in parts of East 
Africa for the production of polcs:1 

In Chile, E. globulus plantings arc an impor tant feature 
of the national forestry prog ram. By 194-6 the total area 
planted had reached ++·56' hectares ot which r8,ooo hectares 
are now exploitable. The largest stands arc between Val­
paraiso and Arauco, close to the centers of demand. In 194-6 
the Chilean Eucalyptus plantations were calculated. to con­
tain 202.7 million cubic feet of timbcr.2n The princtpal uses 
of t his material arc as mine timbers, roug h construction 
·wood, firewood, and in charcoal production. It is used only 
to a limited extent as lumber. 

In t he dry sierra of Ecuador, the timber shortage, espe­
cially for fuel, seems to ha,·c been 0\·ercome to a large extent 
bv the inuoduction ( in 1865 ) and cultivation of eucalypts, 
especially E. globulm.:; As an example of the grm.nh ob­
tained, one particular specimen at Amhara is stated to be 2.5 
meters in diameter at 1 meter above the ground. In Ecuador. 
E. glolndus is growing now between 1600 and 3500 meters 
abO\'C sea le\'cl with optimum development bteween 2000 

and '1iOO meters. In this zone the prevailing temperature is 
between 10 and :w0 C.; although precipitation \·aries con­
siderably it docs not exceed about 4 3 inches. In the drier 
\'alleys the eucalypts arc benefitted by irrigation given other 
crops. The species has been found to grow quire well even 
on degraded soils in this region. Its fut~re seems to b~ 
assured in the Sierra of Ecuador and also m parts of Brazil 
where it satisfies an urgent timber need. It is rcported6 that 
in the Ecuador Sierra about So-H s% of the Blue Gum grown 
is used for house <.:onstru<.:tion and the remainder for domes­
ric fuel consumption. Plantings in that counrry are as isobred 
trees, small groups, single rows, :mel in huge groves. E. 
globulus in the Fcuador Sierra seems to he able r<? sun·i\·c 
within \vide ranges in rainfall, those reyorted varymg from 
30 ems. per year to :!OO ems. annually . .' . 

A large number of Euc-.1/.ypt~l>' spc<.'ICS hav~ bc~n used m 
plantings in India . Included Js /~. globulw , whtch m ~l chtss1-
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ficacion of drought resistant species is called "conspicuously 
rcsisram ."' In some low rainfall areas in India where irriga­
tion can be used, E. rostrata has proved very successful, bOth 
as cuttings and as "pot" plants. It is, however, very sus­
ceptible to inadequate irrigation in the young stage, and 
also to shading. A t least one week of irrigation has been 
found necessary in the fi rst vear. The young E. rostrlltll 
plants wen: not. \'cry susceptible to frost damage. P lantations 
of this species ha,·c been utilized fo r fuel at five years of 
age.o Eucalypt trials in the Simla_ Hills in India have foun~ 
/!.. rcg11tms satisfactory for plantmgs above 6ooo feet as 1t 
can stand the affects of snow.tu E. Gunnii Hook. and E. 
cori,TCt:a A. Cunn. arc also satisfactory under such condi­
tions. It might be mentioned that E. Gwmii has withstood 
somC; sc,·erc winters and {roses ( 1940-4 1-42 ) in plantings in 
England. This species planted at the Royal Agricultural 
College has reached. at the age of twenty-four years, a 
height of 6o-jo' \\ ith a girth of from 3'8'' to 5'5" at 3 feet 
from the ground. II 

Some of the eucal~' pts which haYe been recommended12 
for the pl~ins.ot "orth \Yest India, after planting trials, are 
E .. n/b.:z, E. c;modOJa, E. c-rebra F.v.~ l. . E. hemiphloia, E. 
u!tcrotht>c~ F .v.~l.. E. paniculatn, E. rostrata, E. salignn, E. 
Stderophlour Bcnth .. and E. tereticomis Sm. There also 
seemed to he good prospects for E. Baueriana Schauer, E. 
Bosistomuz F.,·.l\1. and E. odorata Behr. 

.F. A. Kahn1
_
8 stat~ that for elevations about 5500 feet and 

ramfall of 25 mchcs m the ~orthwesr Frontier Province of 
India, E. globulus and E. tereticornis have been found satis­
factory, while E. rostrata was unsuccessful. At lower eleva­
tions (below 4ooo feet) and with a rainfall of 45 inches, E. 
rostr~tn gave best results with E. globulus showing but little 
pronuse. 

In Jamaica a number of species have been cultivated in 
experimental plantations. E. globulus and E. citriodora are 
reported. to .h~ growing exceptionall~ well.H In N igeria E. 
rostrtrti.l 1S gi\'mg a good account of ttself, accordmg to the 
Fo rest Administration, Hi which also reports ( ' 9-B ) that in 
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the Cameroons E. Maideni F,,•.M. (a species closed rel~ted 
to E. glolndus) bore fruir and fertile seed for the first nme 
since its introduction in 1930. 

Paraguay has been successful in its introduction of the 
genust6 and some twenty species are now in the country. the 
more important being E. citriodora, E. glokrdus, E. rostrn:a, 
E. paniculata, E. dh:ersico/or, E. tercticorms, E. amygdnlt.na 
Labill., E. Stuarti111111 F.v .1\ l., E. resinifcra Sm, and E. gomo­
calyx F.v.M. Local experience has indicated the species 
among t he above which arc best adapted for particular 
localities in that country. 

Peru seems likewise to have met with success in its cultiva­
tion of a number of species. The forest areas of the Sierra 
(which is the main timber producing region of the country), 
are largely composed of introduced eucalypts, E. globulu.s 
now being the chief timber tree cut in Peru.17 In the past, 
eucalypt wood was chiefly used for mining timber, though 
small quantities have for some time been used for box shooks. 
A later development has been its usc as railway sleepers 
(cross-ties) . Preservative treatments given to the woods are 
stated to have opened up the possibility of drastically 
reducing imports of cross-ties from the L'nited State~. The 
Sierra, with 16 million board feet annual producnon of 
eucalypt wood produces more than half the total annual 
timber yield of Peru. . 

Experimental plantings in Scotland have shown1s that, m 
reasonably sheltered sites even though severe frosts occasion­
ally occur, E. Gmmii can s~rvive and in fact g~ow into 
good straight pole timb~r thmy years a.fter plantm~. The 
trees average 30 inch garth at breast hc•ght and thirty to 
thirty-five feet in height. I ~ was found thar, as would be 
expected, 15-zo ., of frost k1lled E. glolml11s, but strangely 
enough, E. coritJCCa and E. regmms also suffered se,·ercly 
from the climate. 

Afforestation combined with agriculture in Puerto Rico 
has demonstrated the \'alue of E. rolmsta. 111 Uganda has also 
been using E. robt1sta togeth~r with E. ~ostmt,l for afForest­
ing poor land. Complete hoemg at the tune of plantmg and 
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keeping the soil in a culti,·ared condition until a canopy is 
fonncd, has he~n found desirable in the L'ganda plantings.20 

In Turke\', Eucalypws (species ~) plantings have been 
made in swa.mpy regions near Tarsus. after prc\'ious attempts 
m culti,·ate the swamps had failed. 21 Difficulties were expe­
rienced. hut finally m·ercome. in getting the seedlings estab­
lished. The ohjecnn:s arc two fold, ( 1) to drain malarial 
mar~hcs, and ( ! ) to pro\' ide pit-props and other timber. 
One plantadon alone in that region is expected to produce 
ultim:uely 1 7 2,ooo cubic meters of pit-props per annum. 

Similar pbnrings of fast-growing eucalypts have been 
nude in Uganda for assistmg in the drainage of swamps and 
t~1c cc~mrul of mosquitoes, as well as supplying timber.22 
1~. sal1g11~1 has been found best for general planting, but E. 
rolmsta. ts recommended ~,·here long periods of flooding 
~~cct~r. l he . mean annual mcrement per acre of eucalypts 
~n lJga~da ts stated to Yary from 300 cubic feet (stacked) 
m poonsh papyrus swamps to 500 cubic feet on better soils. 

E. gloln~Jus a~d sc~me other eucalypts have also become 
well established m 'C ruguay.23 

Pests have c!cca:ionally · been reported as more or Jess 
~evercly attackmg mtroduccd eucal} pts. In South Africa for 
u~stancc. the ~ucalyptus snour beetle ( Go11ipt£nts scutdlatm') 
\\as at one nmc a menace to young plantations. In 1926, as 
? control measure, the c~g para:,ite Anaphoidca llitem was 
~ntrodu~~ from Australta and was first found e!>tahlishcd 
10 191_7·- Between 19!S and 1931, 6w,ooo indh·iduals \verc 
bred _m th~ laboratory an? liberated. I r is no \\ hclieYed 
esrahhshcd m C\'Cf\' plantatton in infected areas c·· 1 · 1 1 · • •. . ,ontro ts 
r~~ort~c to l:w: b_ec~. ex~cllcnr in all areas except the dr\' 
lugh 'cldt "hctc It ts snll somewhat erratic. l'borocrmtlja 
sSe-,mp:llll\lcft·~'" ha~ also been the sou rce of attacks in some 

out 1 i ~ tcan Lu_calyptus plantations. 
ln. I~Hlta c~ccnstonal rrouble has been re )OJ' • I f. 

II CfHaild honng in the main stems of I l C< 10111 a 
rostrat.r). ~ · y oung red g um (E. 

As \H:ll a:; for the purposes nlreadv me . I ,' 
plantations ha,·e yielded add' . 1 • nttoncl , l:.uc.rly ptliS 

· mona products. In Pucno Rico , 
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for example, steam distillation of the leaves of E. citriodora 
has yielded 1.3% of oil conr:1ining 78 .. p % citronellaJ.2 :> The 
vield of oil is reckoned to he nearly double that from the 
same species grown in most other ~ountries although these 
other oils frequently showed a citronella] content ( by 
acetylation) of 8o-9o% . 

Oil from the same species grown in the Belgian Congo 
has been found to have characteristically high citronella! 
conrent.2tl but on account of its low dextro-rotatory activin· 
was found unsuitable for the manufacture of laen)-menrhol 
for which Ja,·a citronella-oil is employed. It would, however, 
be suitable for use in perfumery and a ready market could 
be expected for that purpose. 

The oil content of the leaves and twigs of E. globulus is 
not as high as many other eucalypts (usually Jess than 1°{, ) 
although it "·as one of the first species used for oil produc­
tion. E. poly bmctea for instance produces double, and E. 
australiana nearly four times. the yield of oil of the same 
general character as that of Blue Gum (i.e. a cineol oil). E. 
polybractea (Blue .\ lallce) is a dwarf eucalypt, but E. t111S­

traliana normally dc\'clops into fairly tall straight trees. 
The composition of the leaf oils usually remains essentially 

unchanged in eucalypts culri,•ated outside their natural 
Australian habitat, although the yields may be increased by 
culrivation.2 i 

The oil of E. dh.:n Schauer contains about 5·o% of piperi­
rone and -+o% of phcllandrone and is consequently a poten­
tial source of thymol and menrhol. The oil of E. macunJ:mri 
Deane & ~laidcn· which contains some 75 of geranyl acetate 
together with a little free ger:miol is an abundant source of 
this valuable ingredient of perfumes. E. dives is probablY 
not a species worthy of cultivation ourside of Australia be­
cause of its poor form and inferior timber, hue E. llltrt:fi'T'tburi 
has been cxtensh·ely planted in the vicinity of Rotorua in 
New Zealand where it is valued for general and fam1ing .. 
purposes. 

As evidence of a funher product, £. microcorys F.\·.~l. 
is being cultivated for tanning materials in the Belgian 
Congo. Satisfactory tests have already been obtained.2s 
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In Ponugal E. globuitiS has for some time been used in 
pulp manufac~re and recend~- addit~onal tests ( '9!3) have 
been made with a view to mcreasmg the quantity used 
for this purpose. 

SL:GG£STIO~S FOR F tJTURF PLA~li~GS 

It is ob,·ious that a relatively small number of eucalypts 
among the great number that arc available, _have become 
recognized outside their nari,·e country as suttable for the 
establishment of plantations. The ones most commonly used, 
where rapid gro\vth is the principal criterion, are E. globu­
lus, E. citriodora, E. saligna and, especiaUy in moist or even 
swampy sites or \\here some irrigation water is available, 
E. rostrata and E. robusta. For the production of saw-timber, 
however, these species are not among the best that might 
be employed, although it must be admitted that for rapidity 
of growth they serve the1r purpose admirably. 

For plantmgs from which it is desired to produce utilisable 
saw-timber more emphasis might be placed upon E. regmms, 
E. gigamea. Hook., E. nite11s. and perhaps E. Gmmii in 
clenred reg10ns (35oo-6oo feet at least), with a rainfall of 
not less than -fO inches. • Of the commercially valuable 
eu~alyprs .. the sp:cies occurring in Australia at the highest 
altitudes •s E. gtgamea. lr has a range of approximately 
3500 feet to 5500 feet abo\'e se_a level. Only one eucalypt 
occurs ~t elevations above E. gtg.mted, namely £. CO'riact:a 
var. alpma. 1 Snow <?urn) which is a dwarf, twisted alpine 
tree of no commerc•al \'alue. See Figure 1• 

Aliccnding the mo~ntains from abom 20oo feet elevation 
t~ ncnrly .-fooo feet ts E. regnans which, together with E. 
gtga~ltt!a, IS a;nong _the finest of the Australian hardwood 
~pcc1~s. ~he t1mber 1s pale-colored, fissile, and frec-wol'king 
and 1s Widely used for all building construct'o ' 

d · JJ · · 1 n purposes 
and edspccta (y u~renor ''b'~rk, e.g. floorings, linings, windows 
an oors, urnJture, ca met work etc It can 1 d _ • · >e scasone 

•If protection { orcst only are required at high 1 , . · . F. . 
could also be used. c c\ :ttJOns, ~. C'Qrtacea 
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quickly and well. ln their n.atural rang~ of elevati~n and 
rainfall (4o inches to over So mches) and m a d~ep sot~ these 
I:'\ o species gro" at a rapid rate. E. regmms, m parttcular, 
is among the fastest growing of the .eucaly.pts. It has been 
known to reach heights of 1 zo feet Wtth a diameter of 14-15 
inches (b.h.) in 20 years. In Victoria and T asmania speci­
mens ha,·e been found with a height of over 300 feet, easily 
out-classing in size an} other hardwood in the world. 

E. obliqua, E. Sieberiana F.v.~1. , E. vhninalis, and E. 
macu!.?ta are species which should make satisfactory progress 
on fairly good sites at lesser elevations. The first of these jn 
partic~lar ( i\less~are Srringybark) occurs over a wide geo­
graphical range m the southeastern part of the Australian 
mainland and in Tasmania,3° (mixing in some areas with the 
Bl?e Gum) a~d is "orthy of planting as an alternative to the 
WJ~cly est~bhsh.ed ~lue Gum. Growth may not be quite as 
rapt~ but It ~"·ill yteld a product of superior saw-timber 
quality. ~he timber of E. obliqun is pale brown, fissile, fairly 
open-gramed and some\\ hat harder and denser than that of 
E. ·reg'11ftns. lr is suitable for all construction work and is 
durable. 

So.me of the _orher .string~·barks might also be considered, 
for mst~ce, E. caprtellata, E. euge11ioides Sieber, and E. 
Muellemma (Brown, \Vhite and Yellow Stringybarks re­
spccnvely), and also rhc Mahogany Gum, E. botryoides 
Sm .. and Blackbutt, E. pifularis Sm. · 

On the drier sites: E. side-ro:rylo111 E. crebra, E. 11111rgimtta 
Sm., E. feuco:xy/on F .v.l\1 E pa11icufata and E d' . I 
h ld b · ·• · · . tverstco or 

s ou e among rhe best to plant Each of th d ' · l f ' · ese pro uces a 
nn~ >er o .great str~ngrh and durability in its native habitat-
a ttmbcr. 1deally sutred for fence posts pol b ··d b . d f I . , es, J J ge- cams 
cross-tics an ue . Of course rhe growth rare . . 'd , 
abJ,, le<·s th 1 f 1 1. ts const er­. . ·'· an r lat o t lC car Ier mentioned species 

E. rostrata. as would be expected from 1·t _ A ·1. . 
d · · 1 · . s ustra tan sttes an as expenencc 10 p anrmg 10 a numb f . ' 

confirmed, is rhe best species for usc inc~ 0 
/?unf_rJes has 

periodic inundation by flood waters Th oc.a Itles !able to 
not harmfnl ro this species provid.·d ~se 1!1undattons arc 

' c t e Site thoroughly 
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dries out between each wet spell E. rost:rata is also one of 
the best species for withstanding heat. It can be grown suc­
cessfully in hot, dry climates, if irrigation water is available 
during irs early growth. Its timber is r ed-colored, dense, and 
durable. 

CLASSlFICATrO~ OF THE TIMBERS 

(a) Wood characterized by lightness (about 40 pounds 
per cubic foot air-dried ) , fissibility, ease of working and 
particular suitability for mrerior work: E. regrums and E. 
gigautea. 

(b) Timbers suitable for general building and construction 
work, poles, posts, bridge-work, and fairly good for fuel. 
Their weights (air-dry) range from about 45 pounds/cubic 
foot (E. obiiqua) to about 55 pounds per cubic foot. In this 
class are E. obliqua, E. Sieberiana, E. viminalis, E. nite11S, E. 
capitel/qttr, E. g011iocalyx, E. Muelle-rinna, E. 11urrginttta, and 
E. dive?·sico/01·. This would also be the class of E. globulus, 
although its timber is normally slightly denser than that of 
the other species here mentioned. 

(c) Hard, tough, heavy, and durable timber suited for 
heavy construction \:vork, bridge beams, fence posts, cross­
ties, and fuel: E. sideroxylon, E. crebra, E. bemipbloia, E. 
leucoxylmt, E. pauiculata, E. botryoides, and E. rostrata. 
The latter two species in this list are nom1ally somewhat less 
dense than the remainder, and could be regarded as belonging 
part way between groups (b) and (c). 

All of the eucalypts mentioned above regenerate well 
from seed, and most of them can be managed on some type 
of coppice system as they produce vigorous coppice shoots 
from the cut stump (provided it is not too old). The notable 
exceptions to this are E. regmms, E. gigantea, and E. rostrllt«, 
which are not suitable for a coppice type of management. 
Each of these, however, is a very free seeder and nom1ally 
can be relied upon to provide am.ple seedlings on rhe ground 
for the succeeding crop. It should be noted here that E. 
regnrms and E. gigantea are among the most intolerant of 
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shade of all the eucalypts, and require a clear~utting system 
of management, with retentio~ of seed ~rees 1f necessary. 

The size of eucalypt plantmg stock IS ~ormally frof!l 6 
inches to 11 inches in height. On adverse s1tes ball plantmg, 
using small baskets or pasteboard boxes, has frequently been 
found an advantage. The spacing would depend on the 
product desired. Fuel wood planting generally sh~uld. be not 
more than 6 feet, but 7- or 8-, or even 9-foot spacmg IS more 
suttable for longer rotations. 

Small seedlings of E. reg;mms grown in metal tubes in the 
nursery beds have been successfully used fo r planting stock 
m Australia. The rubes used are about 1 Y2 inches in diameter, 
and 6 inches long. The young seedlings in the cotyledon 
stage are pricked out into the tubes containing nursery soil 
and standing erect in framed nursery beds. 

Root deve.lopment is helped materially by such a situation. 
\Vhen P.lantmg ou~, the rubes which are held in shape by a 
small c~mped sectto?- of the metal edge are unclipped for 
use agam. and the cylinder of soil and matted roots is inserted 
into its final position in the around thus causing the minimum 
of disturbance to the young root system. Considerable areas 
of E. reg;JUms country m which the for.est crop has been 
destroyed by forest fires, and mountam areas unwiselv 
cleared for settlement, have already been reafforested in 
southern Australia by this method. 
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EXPLANATION OF fiGURES 

N o. 1. Approximate relative alti~de d~striburion of • 
of the more important eucalypts .'" thc•r. n~tural range m 
southern Australia. Overseas plannng has md1cated that the 
altitudes sho" n can be safely increased hv 1 ooo feet or more 
with m;m. of the species (E. regnm1s, globulus, saligna, citri-
odora, rostrata. and probabl~· others).. . 
~o. 2. Eucalyptus gig.vlte.z (:\lpmc Ash)r: gr~wmg at 

approximatcl~· .fOOO feet e}e,·ation in centr~l \ Jcton a. Aver .. 
age height approximately 170 feet, and d~amcter (b.h.) up 
to 16 inches. This is a ,·aluable lumber spectcs. 
~o. 3· Eucalyptus rc:gmms ('lounrain Ash) at about 3000 

feer altirndc. Rainfall approximately 65 inches per annum. 
Occasional specimens of this species attain a height of more 
than ~oo feet in Tasmania and Victoria. It produces one of 
the finest eucalypt timbers for interior construction, furni­
rurc. joinery, ere. 
~o. 4· ~iixed eucalypt forest comprising E. 'i,;minalis, E. 

oblz,Ju~, and some E. globulus. A \'Crage dian1eters ( b.h .) 
approxm1arely 30 inches. Rainfall is about 38 inches per 
annum. 
~o. 5· E. o!Jliqua (~1essmate Srringybark) at an elevation 

of 28oo fc~t m central Victoria. Diameters (b.h.) approxi­
mately 28 m~hcs. Age 4~-so years. Rainfall about 40 inches. 
A \·aluahle t1mhcr species in Victoria, Tasmania and N ew 
Sourh \Vales . 

• ·~· 6 .. E: sidero~ylon . (Red Ironbark) principally o f 
coppice ongm,.showmg thmning operation producing ~ord-
wood and fcnctng material. A spectes natural!)· oc · · 
f · 1 · ... · currmg m 
atr y low rnmfall areas (about zo inches) in N , s h 

\Vales and \ ·ictoria. ew out 

No. 7· £. rostrata (Red Gum) on Mttrray R ' fl · 1 J ·1 1vcr ats· a ) oung poe ant p1 c stand on land sub1· ect to pe · d ' fi 'd · ·r·J · · · · d' no 1c oo -mg. liS species ISm Jgenous to New South Wa! v· . 
and South Australia. cs, letona 
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FORESTS OF THE UPPER ORI~OCO 
By Lu:wEJ.\'~ \Vn.J.J:\\Is 

Cbicago Natural Hist()ry .\lusemn 

lj 

"Of all the South American countries," wrote ,\lichelena 
y Rojas in his E:rplor.rcif)u Oficial, "none is Jess known and 
so little explored than . . . the Orinoco. Casitfuiare and 
Rio Negro, '' hich fonn the territory of the \ · cnczuclan 
Guayana." This statement is almost as true today as it was 
when written in 1 H 5i. The most famed expedition to the 
region is that of H umholdt and Bonpland in 1 799-18oo, in 
search of the source of the Orinoco and to smdy the Casi­
quiare canal. Prior to this the territory had been investigated 
in some branch or other bv Caulin and Gumilla, Fraile Juan 
Rivero (1729-35), and Solano (1756-61). In ~~~38 Robert H. 
Schomburgk explored the area between Roraima and the 
Orinoco, and in 1853-54 Spruce traveled up the Rio ~egro 
and Casiquiare, thence down the Orinoco as far as the 
rapids of Maypures. In recent years se,·eral expeditions, 
!nterested in the natural history of the upper Orinoco and 
Jts many affiuents, have brought back a wealth of materials 
and information, hut despite these efforts no attempt had 
been made until lately to study the forest types and economic 
resources of this remote and extensive region, representing 
a link between the flora of northern South America and the 
Amazon hylaea. 

In continuation of botanical investigations made by the 
writer in the Caura valley in 1939 and the lower and middle 
Orinoco in 1940 (sec Tropical Woods os. 6:, June 1940, 
and 68, December 1941 ), the Ministry of Agriculture of 
\' cnczuela, in collaboration '\\ ith the Chicago Natural His­
tory Museum, sponsored a similar expedition in 1941-42 
for the purpose of s~udying the forests and ~ssemhling. a 
rcprcsenta~ivc collec~10n of woods a~d herbarmm matenal 
of the regton extcndmg from the rap1ds of Atures south to 
the Brazilian frontier. 

Now known politically as the Federal. Territory of 
Amazonas, this region has an area of approXImate!} •6U>OO 
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square miles, the greater part of it CO\'ered by rain f 
Its northern and eastern borders extend from the rapids 
San Borja on the Orinoco, a short distance abO\·e the 
of the ,\leta Rn·er, along the mountain ranges Paya raimu 
Tuapu. thence south\\·ard along the cordillera Maigualida 
and Parima. To the South it adjoins Brazil along the Untunin 
nnd lesser ranges. while the Piedra de Cocu\' indicates the 
lim.ir with Brazil on the Rio ~egro. T o the \ Vest the rivers 
Onn~co, ~\tabapo, Gua~nia and Rio ;o..;cgro denote the 
fronttcr With the Republtc of Columbia. 

Puerto Ayacucho-Isla Raton Region. The northern 
part, around Puerto Ayacucho, present capital o f the Terri­
tory. and al?ng the banks of the famed rapids of Atures and 
,\byrurcs, 1s characterized by flat or slightly rolling savan­
n;s, ~~ part bro,~·n with coarse gravelly soil, elsewhere 
g a~::rccn. and mterspersed by extensive open slabs or 
mhassl\ c. rol unded, dark granitic boulders. Intermingled with 
t esc are ow gallen· fore of the B C... . . sts. concentrated along rhe banks 

agre. atamapo and smalle 0 outskirts ... of the ~ streams . n the southern 
E1 Perico, a coni~ca71~~~~~ t~e.re IS a distinctiye landmark, 
summit one obtains . smg up .to soo feet. From its 
Aturcs. with huge boa 1~1agrufic~nt \' lew of the rapids of 
rent. The lower'" slop~ ~r~repan~g aboYc the swirling tor­
trees as ~yJon; 0 

0 en co are clothed with such 
J t''a c1r0111iltlCQ G u t . auc1mata and a . ' m erra maypurensis var 

:.hrubs, p;rticularl\s·pSe:piCS of S" .... a/tzia, in addition tO lo~ 
b 

' 1 anma gt 0 

• • • sure va. In the !Jr. II . lllllle-nsts and ,\!leoma mono-
grassc~-Paspa/z~navc ?' 5011 at the summit grow tough w iry 
toe h carmattnn Androp S , 
• 0 'J'P eum t,matum-and ~ h ogon elloammr, Lep-
mg Desmodium adscend ot cr herbaceous plants, includ­
scrpe7ls and Phascolus gcns~l~o/y gala vnriabilis, Chamaccrista 

1
11 

tl racz zs . 
• lC savanna of p 

~~~ 1f "picat6n," rcc~~~:}~ ~vac~6cho the most d istinctive 
ot son as a member of hl cntl cd by Stcyermark and 

new gc 1 t e Lo · · usuall nul~· t attains a height fgamaceac and probably a 
Y so Itan· h o up to 40 f · - J' as a heavv li h I . or 45 ect, 15 

. , g t urown wood, and when 
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dry the valves of the fruit fold backward, suggesting Aspido­
sperma. Scattered th rough this savanna we also find Tabe­
buia cassi~oidcs, a spreading t ree up to 15 fecr high. with 
short, twisted trunk and smooth twigs, soapv to couch; 
" " P I ._ . zapatero, e tog_Y11e pubcscem, a deciduous tree 30 feet 
or so in height, with a light-colored sap\\ ood and a purplish 
heart; "matapalo,'' a new species of Ficus ( F. aycrcttchensis 
Standi.) , of low statu re and with widc-:.prcading crown; 
"me~ero,'' Byrs011ima nitidissima, up to 9 or '2 f~ct tall; a 
spec1es of Eugenia; and "salado," Vochysia, a tree of medium 
s~e, readily d!stinguishable by its yellow flowers in upright 
sp1kes, appeanng when the leaves arc absent. 
F~er north, in the flood-free forest along the bank of 

the ,Onnoco and espe~ially in the vi~inity of the rapid San 
BorJa, there are extens1vc stands of ''amc," Zamia, its farina­
ceous tubers being used by the Piaroa Indians to prepare a 
type of bread. 

Immediately south of El Perico is the small stream E l 
Bagre, flanked by a low, fairly dense forest. T he most com­
mon trees found in this periodically flooded area are: Eugenia 
pubescens, up to 36 or 40 feet tall. with white. highly 
fragrant flowers and rough, brown bark; Couralia penta­
phylla, with wide-spreading crown and growing usuallv in 
rocky sites; Parinarirmz sp.; Sicki11gia tinctoria, distinguished 
by its light-colored wood soon turning to a deep pink on 
exposure to light; CalopiJy llrnn brasiliense: C01martts Patrisii, 
up to 35 feet or more in height, with yellow sapwood and 
a pinkish heartwood; Heisteria O"vata; C01nbret1mt fr.mgulae­
folium; Byrs011ima 11itidissi1na; Cyn01nnra parvifolia, of 
medium size, with thin, pale d ellow sapwood and dark 
brown, almost black, heart use for house posts; Cathedra 
caurensis; Ecastopbyllum monetaria, of medium to tall 
stature, the trunk often ramified from near the base; and 
Coccoloba g;uitmensis, about 18 feet in height, with pale 

yellow flowers. 
Since the rapids of Atures and Maypures are not navigable 

by launches or even large canoes the only way to reach the 
upper reaches of the river is along a gravel road, built about 
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w years aao and running almost parallel for about 45 miles 
along the ~ight bank of the main str.eam. t~us by-passing the 
most dangerous section of the ennre Onnoco system. Be­
vond the Bagre R1ver this road leads through grass-green 
savannas, and~ a fe\\ miles fa rther is the Cataniapo, a turbu­
lent stream of dear, cold water rising in the Cerro Sipapo 
to the somh\\ est. On its left bank stands a solitary hut, on 
the site of Ature~ once the capital of the Territory. The 
roa? continues through flat or slightly undulating, well­
dramcd meadows coycred with a lush growth of grass. A1ong 
~.he_ ~argm of the f_orest fring!ng this grassla~d grows the 

SCJC palm, ]~ssema bntllTI((, 1ts crown toppmg even the 
tallest trees. \\:tth . a sl_ender gra) stem and bearing large 
c~ustcrs of fru1t, nch m edible oil. The road ends a short 
dts~ance aboYe_ the c~nflucnce of the Sanariapo with the 
Ormoco, and Immediate!~ above the rapids of Maypures. 
~~e seasonal1} -flooded banks of the Sanariapo are flanked 
\\ I_th .~ mo~cra~,el~, den~: forest of ~ledium statme, composed 
p~~clpall_\ of areplto,· Hacrolobmm fieruoswn molle with 
~v lite sapwood and light brown heartwood which d~rives 
Its vernacular . name from the flat, semi~rounded frui . 
Maprounea ?;lllffllensis- llpeiba T"b b ! · t, 
ana; Parkin discolor u' ·ro 1 our O!Li nga Thibaudi-
crown a short ... ,. ·

15
' tepd . JOk feet tall, With moderately flat 

' . . "' rnm . and e d 1 . . 
Onnosia dasycarptr Tor.•

01 
t S P n enr, c ustered frmt; 

Sprucei; H.imatm2~mu" ,1;:1?1~uft~:cenua ~ar. obtusa; Duroia 
S'U.~etia niteus with " •h" ' Protmm ferrugineum; 
tl ' " lte sapwood sl I d fi 

lC darker heartwood· (' • larp~ e ned from 
. , Oll7J/!lro1l . , · 

common m the forest alo h 1
•
111 pol) P 3Jlla, cspecJallv 

copsis sp.; a species of eng t e ra.plds of Maypures; Bomba-
£ h. .ouma With fl "bl . o w tch contains a IllS · d' exi e tw1gs the fruit 

C!OUS, e ible ] . \,/ .' . 
castre1ue, and an aquatic species fp~ p, 1 ~achaernmz crzsta-
trce growjng in midstream o Pttbecolobium, a slender 

lmmediatc:h· hcvond tl : . . 
h. • • liS npanan f reac mg down to the river orest, and sometimes 

b,, "s J d , ' are open sav d . 
. 3 a o, a species of v 0 1 . annas, om mated 

\~ith small crown and strai c;;s~a: ~p t.o 6o feet in height, 
limbs for more than half thg ' ) lmdncal trunk clear of 

e total he· h I ' 1g t. n low patches, 
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subject to floods, the most common tree is "saladillo saba­
ne~o," C~raipa teretic_aulis, up to 30, at times ·H· feet in 
height, w1th much twisted branches, light-colored sapwood 
and r~ddish heart, employed for carpentry and general con­
structiOn. 

A short distance above the estuary of the Sanariapo is the 
long, narrow island of El Raton. This heavilv-v:ooded island 
is significant in that it coincides ·with the northern limit, at 
least in the upper Orinoco, of the genus Helj,•en, represented 
by two species-H. Beuthtrmia'lla and H. paucif/o?·a. The 
former grows in dense forest exposed to seasonal floods and 
usually clos.e to the ~iver banks. It attains a height of up to 90 
feet, and pelds a h1gh grade of rubber. The other species, 
known locally as "caucho morichalero" or "c. colombiano." 
is a smaller tree, less abundant and commonly found in 
humid, fairly open areas bevond the reach of floods. Its 
fairly smooth, light gray bark yields a latex of inferior 
quality. Other trees typical of this forest are: Trttttinickia 
bu:rseraefolia, a small tree with irregularly-shaped cro,vo, 
smal! reddish flowers in terminal panicles, whose wood has 
a sptcy odor; Jryamhera Host:JJTmmii; Tapirirn guianensis; 
Himatanthus articulata, a lactiferous tree up to 6o feet, 
usually found along the edge of the forest; Aficnmdm betero­
phylla, with a straight, cylindrical trunk, and wide-spreading 
crown of relatively few branches; Ficus Ernestimur; .Hyrms 
cnlopbylla; Helicostylis tomemosa, at times up to 6o feet tall, 
whose fairly smooth bark exudes a small quantity of creamy 
white latex when cut; Sloauen sim:mariensis; Dzlg;ueti,r quita­
rensis; and Protium trifoliatum, with a straight, round, slen­
der trunk and a narrow crown, the bark of which exudes 
a whitish resin. 

Atabapo River. The village of San Fernando is simated 
on the right bank of the Atabapo River, opposite the esm­
ary of the Gua,·iare, flowing through Colombia, and a short 
distance above irs confluence with the Orinoco. L'mil about 
thirty years ago San Fernando was the principal center for 
the gathering of H e'uea rubber in the forests to the somh, 



22 TROPICAL WOODS No.91 

along the Orinoco and Casiquiare, but ·with the decline of 
the wlld rubber industry the village, like the rest of the 
territory. lost its importance and reverted to an almost 
deserted stare. The forest in the immediate vicinity of the 
village has been cleared and supplanted by low, fairly open, 
shrubby growth of Tococa ltmcifolia, T. longisepala and 
T. guayammsis, Ouratea Spruceana, Clusia columrurris 
Miconia eugcuioides. Palicourea obscurata and Remiji~ 
fimnt~a. One of the. un~sual and among the tallest trees in 
the h1gh forest, penod1cally flooded and covering the tri­
angl~ ben,·een the Atabapo and Orinoco rivers, is "jigua," a 
spe~1cs. of Caryocar. up ro So feet high, with a straight, 
cylmdn.cal trunk. unbranched for more than two-thirds the 
total hctgh~. Its wood has a pale yello\,. sapwood and a thick 
deep purplish heart. ' 

hAs o~e emers the A_rabapo River there is a com lete 
co ~nge ro,U:, ~he \'egetanon and general environment of the 

rmoco. h1Je the waters of the · . h A b · mam stream are turbJd 
t. e . ta apo IS a black water ri\'er, althou h b . . ' 
hght the color ,·aries between blue and d gk by tJ ansmi~ed 
the hea\ Jiy forested ht"gh b k f ar . rown. Unhke 

f 
· • an s o the ma~ h o the Arabapo are low ani 1 n stream t ose 

length. as far as the JUn~~io~ ~~~~s~ thro~ghou_t their entire 
and Atacat'i, are populated wi 1 f 7~ trlbutanes Guasacavi 
de b~ya," Ambelmia laxa alnt 1 atr ) dense sta?ds of "palo 
spectcs. Ttus lactiferous rr~e ~~st to the exclusiOn of other 
and its white flexible l"gh sc . om exceeds 20 feet in height 

' • I t-WC!ght d . ' 
exrcm for rafts. It is one f h woo lS used to a limited 
~>lack water rivers. Them 

0 ~-e mo~t characteristic trees of 
15 the ·'morichito.'' a s ~~~s JStmctJvc ~~lm along this river 
slender. white trunk ofre . lof Maurtttella, with a long 

, n ate led over the , water 
. Yavita-Pimichin Forest. B f .· . 

for. a few hours we reached 1 Y olio~ mg the stream Temi 
whtch point an ancient ath t 1~ t~1Y 'tllage of Yavita, from 
l~fty forest ro Pimicht1• Li~ae s or about 10 miles through 
~' accrs of the Temi arc h lack I those of the Atabapo the 
1S denser. more varied ancl . >lit the vegetation in ge~eral 

30 to . 15 f h' ,. eet tgh. Interesting 
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trees collected along the Temi include V atairea guianensis, 
30 to 36 feet tall, , • .,.ith conspicuous inflorescence in terminal 
racemes, and whose wood has a fetid odor when fresh· a ' 
sp~cies of Licania, with mottled brown fruit containing an 
ed1ble pulp; Ouratea Willitrmsii and 0. veuezuelensis, Parkin 
discolor, Cassia moschata, Clusia Plaucl:Jo11iana, Moronobea 
ripttrja, with rough, scaly bark, exuding a yellowish resin, 
turm~g black with age, which is used by the Indians for 
caulkmg can?es; Senefeldera fnclinata, with fairly smooth 
bark and whtte wood; and V1rola calopbylla, with slender, 
round bole and erect branches. The commonest palms are 
"v.olador," a species of DeS'moncus, with stout, recurved 
spmes, and Bactris actineura, small, slender and armed with 
numerous, black spines. 
. Along t~e ri~ht bank of the Terni, and gradually merging 
mto the npanan fores_t, are extensions of low, shrubby 
growth, or what the nauves call 'sabanetas." The outstanding 
tree~ in these ~emi-open patches are "caruto sabanero," 
Capzrona decorttcans, up to about 30 feet in height, with a 
narrow crown, smooth, round trunk and small, white 
fl.ow_ers; a species ~f Vochysia; "pastora'' or "cacheta vieja," 
Aspzdosperma, With large, flattened, mottled brown fruit 
and many large, appressed, winged seeds: "nina," Humiria 
fioribunda var. subsessilis, with one-seeded, bluish to almost 
black fntit, containing a fairly sweet, edible pulp; and 
"pendarito sabanero," Zscbokkea microcarpa, a small lacti­
ferous tree with white flowers and deep red, globular fruit. 

The terrain from Yavita to Pimicrun is moderately flat 
and almost entirely covered with dense rain forest of unlform 
stature, averaging 50 feet. Among the commonest trees 
forming the upper story are: "yahuana,'' Epema Jeucmuba, 
upwards of 70 feet high, with white sapwood and a sharply 
defined reddish heart, used for the construction of bridges; 
and "yevaro," E. purpurea, often <)0 feet tall, with irregular 
crown and its durable wood also is used for heavy con­
struction. In low, /eriodically-flooded areas, close to the 
river bank, we fin .. goma rebalsera,'' Hc.>vea mi7zor, with 
small crown, long, cylindrical trunk, and the thin, gray 
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bark yields, when tapped, a ~ ello~\ ish latex of inferior qual­
in· ft;r rubber. Other trees formmg the upper canopy are: 
PrmrotmiiT sp .. Hmraumtbus pbagedaenica, ~nga alba, ~ c; 
cby sia sp.. Xylopia fmtescms ,·ar., ferrugtllea, Mour~rta 
,momala, Simarubtr f1111trra var. opaca, Cnrpotrocbe amazomca, 
Erirma floribrmda, l 'ira/a surinamensis, lryambe·ra Host­
m.uwii and Aldinn larifolia. 

The underston is likewise dense, consisting of a wide 
variety of trees. t)ut no\\ here do we find any preponderance 
of one pan icular species. Principal of these are: Ouratea 
Spruceaua, lsertia ·vemtcos,r, JJiconit:r lepidota, Alcbon1ea 
colmmMris, M,rcrosamauea leucopbylla, Aparistl:nniznn cord­
attml, P,1gamea plic.ua: Picrrrmnia tTisttrfnimt, Loreya ovata, 
Palicourea nigricans and Protimn Aracouchili. 

Of the palms, the one most f reguenrlv encountered in well­
:.~eltere~ sites JS "m:ibi, .. lriartea setige.ra, up to r 5 or zo feet 
lugh, \\'lth slender trunk. armed with numerous fine black 
spi~es. an~ used by t~e !ndia.n~ for making blowpipes. In 
lo\\ ; hum1d areas the d uquechique," Leopoldinia Piassaba, 
ar um~s abou_nds to such an extent that it forms stands of 
apprec1ahle SIZe. Nor only are the leaves o f value as the 
source of a long. tough fibe r, used in the manufacture of 
brooms, but the\ are also utilized I>Y tl1e I nd· f 1 h A 1 h · · · l 1ans or t 1atc . 

ong t e m:cr ba.nks or on rhe margin of the forest we find 
another spectcs of Leopoldinia-[ I l 
with clusters of reddish { . !· J . pu c 'ra-a smaller palm 

. . rutt, >ut of no economic Yalue. 
In the umned1ate YicinitY of p· . h' 

deserted Indian hut, lhe forest is lo~~111c. m, ~ow. a solitary, 
of straggly rrces and sh h 

1 
· consJstmg m the mam 

.... . ru s, sue , as Dreptrll . d tus, Clusta rcducta M"tr b . 
1 

ocarpus mwz a-, .. • v a we egaus C I b . . and Ouratea Spmce,ma. · ' occo o « gwauensts 

Guainia River. F.rolll Pimich . . 
hours In' canoe do\\ n , 1, 3 

• Jn one can. travel m a few 
· · . . ·· ' now stre \1 . . Bamba Indtan village on th 1 f j am to aroa, pnncrpal 

A fruit tree commonly Ia c t cd t )ank of the Guainfa River. 
this area is the lact i f~rtplU n ,: ncar habita tions throughout 

d. s temare " L me 1um starure, whose m· -0 ' 11Ci f1lla T emare, of 
ot , one-seeded, yellow fruit con-
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tains an edible pulp of agreeable taste. _Also, the tall, slender 
"pijiguao" palm, Guiliel111a gasipaes, JS fregucn~ly pl~nrcd 
as an omamental and for its edible, nutritive frUit, as JS the 
"manaca de Para," Euterpe oleracea. 

Both banks of rhc Guainfa, for its entire length from the 
Colombian border to its junction "vith the Casiquiare, a~e 
lined with high rain forest. Conspicuous eleme~ts of. thrs 
type arc: Diplon·opis nitida, 70 or more feet ~n hctght; 
"chigua,'' Campsicmdr« lauri{ ofia, a straggly tree WJth ~ b_road 
crown usuallv overhanging the water, and characten soc of 
rockv sites; Pagamea pficata; Ferdinandusa guainiae; Ouratea 
pulcl:~errima, with ·white, highly fragrant flowers, and a thick 
light-colored sapwood, sharply demarcated from the darker 
heartwood; Pftrkia igneifiO'ra, "virh deep yellow flowers, and 
P. discolor; Eperua leucantha; Caraipa faveoltrta; Buchenavia 
suaveolens; Caryocar glabrum; Genipa ameriana; Hevea 
minor; Macrolobium fiexuosmn molle; Hymenolobimn 
alatzon, known as "anzuelito" -little fish-hook-aiJuding to 
its recurved seed; Jlo/Jia t011If!1Jtosa; a species of Panopsis; 
and Onnosia nobilis. 

In the closed forest beyond reach of seasonal floods the 
most distincti\'e element is the "piasaba" or "chiquechique'' 
palm. refened to above. ft is fou~d in greater abunda~ce in 
the Guainfa basin than elsewhere m the Amazonas Terntory, 
and often forms extensive stands. "chiqucchiqueales." Jr 
attains a height of 22 to 30 feet, with leaves measuring up 
to r z feet. The upper part of the trunk is usually clothed 
with a dense mass of long, dark brov.:n fiber-remnants of 
old leaf stalks. This is cut and baled for export, mainly 
through Manaos, an? in _norn_1al r~ars con.stinttes .th~ ~nly 
forest product expl01ted rn thrs reg10n. Thts palm IS .hnuted 
in its distribution to the black water areas, and ts most 
abundant along the Guainia, upper Rfo Ne~r?· lower Casi­
guiare and their affiuents. Another c~1ara_crerrsu~ palm of the 
drv- land forest is "temiche," Mamcana sacctft.>r.r, nomble 
f oi:· the size of its trunk and length of the leaves. up to 2 5 
feet, and attains its best development in humid, well-shaded 
areas. 
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The forest of the tierra firme merges into patches of small 
saYannas well bevond the reach of periodical inundations, 
and cov;rcd with ·low t rees and scrubby gro".rth, represented 
by Pagamea guitrneusis and P. hirsuta, Macairea sty/?sa, a 
species of Poicilfl'lldra. Clerodfmdron. Tbomsouae, Dolzocar­
pus, Coccoloba excelsa var. glabra, ,Hrmosa And~·eana, Lorey a 
Sprucemur, Retinipbyllznn pilosmn and Atynmd0r1e macrD­
spenn~t. 

\ ·ictorino, an lnd1an village on the border of Colombia, 
1s notable for its salubr io us climate md freedom from mos­
quitoes and other insect pests. T he forest here is similar in 
its general aspects to that around ,\ 1aroa, although many 
trees ''ere encountered in flower or in fruit, material of 
which had not been gathered previously. Among these were: 
Ouratea •t.:enezuelensis, a small to medium-sized tree with 
long. much twiSted limbs; Ocotea guirmensis, its leaves dark 
green on the .upper ~rface and lustrous golden brown under­
~eath; Ryama spectasa; Heterosttm}(m caulif!o1'us, common 
m floo~-free forest, Qualea uuzcropetala- Pouromna tomen­
tosa, Wlth dark purplish fruit, containing a juicy and highly 
agreeable ~ulp; Qmt1~4 l011~rifolia, with a heavy, hard wood; 
La:enb~gra mn~zon.zca, .'VJth s.traight, round, slender trunk 
~ dgraylsh bark; Mtcoma planmervia, its reddish fruit rurn-
mg ark brown ar matunt . · 1 ' 
"cu ·· } • 10 ong, pendent racemes· and pana a spectes of p 1r · f ' 
I d. f h' . 071 nua, requently cultivated by the n lans o t IS regton for 'ts d . • 
propen.es. 1 see s, repured to have medicinal 

During the rainy season . . . 
from the Guainia to the uu IS poss~bl~ to travel by canoe 
1\ 1iguel, a small stream wit~p~r ~asJqtuare by way .of San 
are flanked by stands f h ack Water. Its banks m part 
AmbeJania, characceris~ic to~ 5oft-wooded "palo de boya," 
scasonallv-flooded forest . the Atabapo. Elsewhere the 

d · · IS composed f · · me 1ary bm veen the .., . f o many specJcs mter-. q'pcs o the G · , 
upper Orinoco. Rcpre.se . .Juamta watershed and the 

. ntatl\'c of tl 0 nata, With sofr fruit 1 
1csc are uratea mucro-

Manilkara sp. vield' ' a m?st black when ripe· "balata " 
. ' • mg a \' lscou 1 - ' ' years; Clusra PJancboniana . s ar~x, exploited in former 

'a small eplphy tic tree; Psycbotria 
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vasive11sis· "reventillo " Anumoa cupatensis. with long, arcu­
ate branches; "coco de mono," Lecytbis sp., with dehiscent, 
pendent fruit; "huacapu," Diplotropis 11itida, its trunk often 
bifurcated at the base, has a hard, dark-colored \ ... ·ood, used 
for construction of houses; "arepillo," Arthrosamm1~a 1t~ar­
'JP""'"'' Caraipa faveo/ata, usually found in cl.earings m h1gh 
trn•rpcrc:; Tov0111ita Sprucetma var. obtusa, wtth many erect 

roots· and Macrolobimn fiexuosum molle, bear­
the commod name "arepillo" in allusion to its flattened, 

!.r01Lln<1e<l fruit. 
After spending several days explorin~ t~c cafi~ San :\liguel 

we continued by canoe down the Guatma, makmg frequent 
stops to collect in the high forest along both banks. Two 
days later we reached the mouth of the Casiquiare, which 
appears to be about equal in width to the Guainfa. From 
the confluence of the Guainia and Casiquiare the river is 
known as Rio Negro. We continued downstream for a few 
hours until we reached San Carlos, largest and principal 
village in this area. 

San Carlos - Cocuy - Lower Casiquiare Region. The 
most distinctive tree in the public square of San <:;arlos is the 
"juvia," Bertholletia exce/sa, tall and stately, \.VJth a dense 
crown, and of prime importance in the Brazman . A~az~n 
for its seeds, the Brazil-nuts of commerce. The spectes 1s satd 
to be common in the forests of the upper Orinoco, ahove the 
estuary of the Padamo. Spruce, in his a~count of <?bserva­
tions on the Amazon and Andes, ment1ons the dlfficultv 
Humboldt and Bonpland experienced in securing the flowers 
of this tree, for which they offered an ounce of gold. 

In the immediate vicinity. of the village the forest has been 
cleared for the planting of manioc, Mm_1ihot, sourc.e of the 
staple food of the natives. Because of 1~s great. he1ght an~ 
~.mall crown, the most conspicuous tree ~n the. htgh fo:est ~s 

tanare," Vocbysia sple11dem. Its trunk IS stratght, cylmdn­
cal, topping all other trees, and its dark ~recn leaves are 
golden brown underneath. Other trees fomung the top story 
include "temara montafiero," Ecclinusa sp.; "guaco," which 
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. . fA/era· ··guabadaro,'' as yet an 
suggests a spcctcs 0 

· ' ~ • • "c·
1
chicamo de 

ficd member of rhe Apocynaceae: n.lona" ·,.~,rflf,,.n,..lllll 
'/' · · •·sarrapta , Cah>pbyl/um brasl u.,ws. ,. . . · · f Vocbysia · ' 

1 , b /Ia· "palo de cu,·urc, a spcctes o_ • ' 
po JP Y :. , 1 ). the largest tree m th1s forest, r "achapo (n oraceac . d 0 

. · 0 feet has an immense roun ing .1 he1oht ot yo ro 12 ' ' l 'I' · 
. • c- '- ..• . "caucho yapi. ·• H e-z:e,r 'lrasz tenns 

Wtth huge uunrcsscs, . " d· e ,, Couma ,..,,,,..." 
11/ilrgiu.rta: often ~5 •)r So feet tall ; pen ar '. . . ,· 
carpJ, with comparatively small crown, has a g ra} ISh 
which yields an abundance of S\ \ cct latex; Qua/en c . 
£>mis; Carvocar creJMtmn, found usually al?ng the margm 
rhc forest.; Cousmpoa sp .. and a ne'' spectes of 
carolina. 

Alono- the pcriodtcally flooded river banks the forest 
si~cs of ~marupa,'' Simm=uba tTlllitra var. typica; "caucho 
or "c. le<Titimo,'' Het ea brasiliemis; ''cudo, ., Virola 11/J'VO.rll.r':!J 

b . 
P.rrkia ig11djiora: Ann:rtrgona bracbycarpa; a specJes 
Luebea; "c.1chimbo," GustJ'i..'ia sp., with salmon pink fi,,U1ti"N!1=" 

''yocoro," Mouriri,r auO?ual.r1 '' irh coriaceous leaves and 
) eJio\\ ish fruit containing a sweet pulp; the 1 
"ucuquirana bra,·a,'' Ecc!inusa spuria, with round, corpulent 
bole; ''arcpillo. ·· MacrolobimJ7 acuitrefolium; "masarandu," 
Manilkar:z ~p.; and ''laurel.'' Auiba roStTeodora. 

Of the pa_In:s. t~e most common are "sejiro,'' Oenocarflt!S 
bacabn, :m~~nlllg ,ns .~Jest de,·clopmcnr on dry, open sites 1~ 
the forest, alb~nco ( Ast1·oc,zrymn) , rail, corpulent, copi­
ously am1cd wnh _long. _sharp spines and usually found in 
~r~?~ "he:,c there ts a mtxture of brown and black waters; 
ptpguao; . Gui/~elma gasiptres, commonlv planted around 

abodes for Jts fru1t used f · · . 
d " ' or prepanna a refreshmg beverage; an cumarc '' 1 ° 

• • • • .r stroc,1ryum sp., whose trunk is abundantly 
afim~cd Wtth pomrcd spines and whose )' Oung leaves furnish a 
ln<!, Strrmg fiber cntpl . d f I . 
s 11 °) e or ma ong h~lllltllOcks. • ma patc.hcs of sav · . . 

populated b · anna. 1 ~tcrspcrscd \\'tth htgh forest, are 
·• . , Y ~mall or mcd tum-c;tzcd rrccs rcprcst·nted by macuca. Be/lucia ·. . . . • 
111ca sess'l'fl en t umc,ssa; Paflcourea ob~·ctmun· Pagtt-11 ora· n1 • S • 
pbylla· C '. 

1 
fatter,a Prucean~r: ,llacrosamnm:a leuco-

• .ouep~a sp.; Micouia minuriflor.r; Mar.rolobium 
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. A1ItlXfl<TOretc s ceana . ., ,. 
gmcile;. Ozr~!~/1 ld p;;trltini~kia burst:r~efo .~l~~n frontier is 
Onno.Ha no 'Jt IS, at S n Carlos and the razl high forest, 

The area between: a . J ·dlv bv dense, 1 In 
1 unmtcrt uprc . . 1 San Car os. 

covered a most . . to rhar found a >ove h he forests 
similar in co~n~osJt;~~1ppcars to be tallerT than tutstanding 

eneral ho\\ C\ er, · · 1 Atabapo. e 0 . • 

forde.ri;,g the upper Gua'~l~~ ~~~led Piedra de Coer£ n;I~f 
landmark in thts rcgton ts hove sea-leYcl, on the e t a 
to an ele,·arion of 'soo feet a ndcd bv dense forest the 
Of the Rio ~egro . .Although ~urrou f ve eration and appears 

· · · destitute o g · · 
face fronting the nvc_r ~•s . er third of the mountam ~s 
to be deeply cleft .. 1 he _lo\\ which are Psychotna 
clothed with s~ragghng shJubs, F~~~~~u/:Jera l011gifolia and 
Spmceana, Vrrola elo-ngatn, J • 

Solanum 111olle. d S C rlos thence ascended 
From Cocuy we rcturnc to an ~ '. d . f 

the Casi uian! to Solano, a small Indtan VIllage. an Site. o 
one of ,:!, earlr mi~sions established by the Spamards t~urmg 
the colonial period. A little used path leads m a sou '\\.est­
erh- direction through the forest from Solano t~ San Carlos. 
One of rhe tallest trees in this flood-free forest •s. I ryantbera 
rauoti ma with stout. erect, cylindrical trunk. dehtscent green 
·f~ir :ncl' reddish seeds . .\lm;gside of this grows B/,meuum­
thus pauiculirtus, with a small c~own of few: elongated 
branches and a bluish fruit; a !>pcc1cs of Lccytbrs, often 90 
feet or more in height, with an irregular crown of dense 
foliage; and Virola ... clongnt1T, with. globular f~uit i_n sm~l 
racemes, whose seed is enveloped tn a ycllowtsh pmk ani. 
Here also we encountered minor stands of an attractive small 
palm "rnorichito," a species of Lepidocaryum, with vermilion 
flowers and deep pink fruit in pendent racemes. 

Along the riYer banks, subject to seasonal inundations, 
abounds "cimbra potro," Pitbccolobium trmplum; "palo de 
boya negro," a species of Ambe!ania; "palo de machete," 
Apoucouita acmnh~ata, a corpulent tree with a short, twisted 
bole .and long, often arcuate limbs. The most common orchid 
read1ly dis_tinguished by its large, deep purplish flowers, i; 
Catrleyn 'Vlo/acen. 
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From Solano we returned down the Casiquiare, 
continued up the Guainla to 1\laroa, along the stream 
Pimichin and afterwards oyerland through the forest to 
Yavita. The large collections assembled at the various cen­
ters on the out\~ard journey had to be repacked and shipped 
in canoes down the Atabapo to San Fernando, thence along 
the Orinoco ro Sanaripao, at which point they ·were trans­
ferred to a truck for shipment overland to Puerto A yacucho. 

Vemuari - San Antonio Region. About the nuddle of 
April we left Puerto Ayacucho and proceeded in canoes 
along the Orinoco, for rhe purpose of studying the forests 
along the mam stream south of San Fernando de Atabapo. 
Our first collecting center was the delta of the Venruari, 
fonned by a large number of small, heavily-wooded islands 
and a series of dangerous chann~ls, difficult co negotiate. 
Among the taller trees observed m the forest at chis point 
'~·ere: V ite.t compres~a, ~P to 90 feet high, ·with few stout 
limb~. a trunk 3 feet m dtameter and tall, thick buttresses; a 
sp~ctes .of Gustavin, usually in flood-free areas; Alibertia 
obidenSts, kno\\ n as "caruto" or "saranda," with dense ir­
regular cro'" n; CoTdia scabrida, its white fl owers in ter~inal 
racemes; Hete?·ostemonmimosoides; and Alcbomen discolor 
T~e understory. consists of such small trees as Lindttckeri~ 
lattfo~ur, ·wtch t~m. rough bark and white flowers· a s ecies 
of Rmo'rea, Wtth cone-shaped cro,vn· Rn d' ' P . 
b h I ' n tn amtata Its ranc es amp }' anned with sha s ines . . ' . 
along the edge of the water one fi~ P • 1~ pa~; wh1le 
boya," Ambeltmin. Woodv vines a. san oc.calslonal palo de 
these islands, particularJ\,· Dist· t' rc ~pecta .Iy abundant in 

d C/ . . . . .r 1c zs guzanem1s wit! l 
~o ; ltorta Javttensis, with stiff dark ' 1 a ong 
lnnn R~Ctn_lbea; and Cranocarpus' Martifrcen leaves; H oma-

Con~tnutng for two davs alon . 
~nto_mo._ the first habir~uion a~ the nver we reached San 
n panan lorcst here is low d f ove San Fernando. The 
r,.. • • • · an o ten strag J • • 
~ rm;ra _gtLutm!nsJs, with rough bark . . g y, consistmg of 
Z1· gur waequalis up to exudmg a reddish res1'n· 

' 15 or 18 f h' ' crown of o,·erhanging b h eet •gh, \vith a closed 
ranc es· Syz · . ' Y gtopszs sericea; a 
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Sapotaceous. tre~ upwards of 30 feet, with a slender, round 
trunk; Clusza vzsczda; Macrolobium Iimbatum with th. 
smooth .bark an~ a light-colored wood; "salado'" or "pes~;: 
V ochy sta ,terrugmea, among the tallest trees, often 70 feet in 
height, with a crown covered with a mass of vellow flowers 
in erect spjkes; and Be/lucia grossultlrioides. ·The dominant 
cree throughout this region is a species of H eve a, at times in 
small stands of 5 to ro individuals, at other rimes solitary, 
but attaining its best development in dense growth along 
the edge of the seasonally-flooded area, at a distance of one­
half mile or more from the banks. 

A short distance above the delta of the Ventuari there are 
fairly large extensions of savanna, at times reaching down to 
the w ater, elsewhere separated from the river by narrow 
belts of rjparian forest. The vegetation encountered in these 
savannas varies from one area to another. Sometimes thev 
are open and covered ~ith a tall, coars~ _grass, in places 
dominated by the "monche" palm, Mtrurltla, or some par­
ticular tree, especially V ochysia, while elsewhere they may 
be covered with dense scrubby growth. In the last type w.e 
find such small trees as: Poraqrteiba ~ensis, _Saccoglottts 
guiane'nsis, Retiniphyllum Schomburgkit, a ~pectes of Hec~­
toste-mon Qualea cymea Matayba scrobiculattr, Casetl'T111 

' ' · f D · ·~>b1111dra sylvestris, Ise1-ria rosea, and a spectes o '"!'orr. . · 
Shrubs mixed with these include Ternstroemza dtsco~ddea, 
H . I'd · .~ ... ,_m and C. ttJcocm ea, 

Trtel/a 1't1CemOSil, C I emlll wnvv,., '[" d 
Rourea glabm, Humiria ftoribwula var. subsem ts, an 
Protium guianense. 

af I · g San Antonio we Tamatama Three days ter eavm fl w 
· · large stream o -

:cached the estuary of the Cu~u~un~a,~uida ran~e. A few 
mg f rom the southeast and skirtmg t e th Cast uiare, a 
miles farther south is the ~nuan~e ~0 wit~ the '1\rnazon, 
natural canal uniting the Onnoco . 851~ at the bifurca­
l~y \~ay of the Rio Negro .. The rnam short distance beyond 
tton IS about 1 ,ooo feet w1de, .but a ws into a constricted 
the confluence, at Tamarama, It narro 
rocky passage. 
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T wo "ccks were spent at T a mamma, a small settlement on 
a slight ~lope on the right Lank of the Orinoco. Back of this 
village there is a small coffee plantation. surrounded by a 
fairly open growth of low or medium-si7ed trees. reprc­
!'cmcd hy Bel/uci.1 grossultrrioides. Alcbornea orinoccnsis, 
l'rotimn ft>rrugineum. Mabe.1 subsessilis, .\ficonia macro­
pbylla, Cassia 11ntltijuga. Neea tristis and Casearia brasiliensis. 
This merges gradually inro rolling terrain. clear of seasonal 
floods, and co\"Crcd with a dense forest of tall trees, many of 
!};~rn c;~tecmell for their hard '' ood. Among these we ·find 

Jlg.ua, C~ryocar glabrum. up to 70 feet in height, with 
fl~xtbl~ t\\ 1gs .a1~d. a lig_hr-colored wood; ''laurel de tierra 
fit me, A crodtc!ldtmJJ ptclmry, 65 ro 8o f cet tall, w ith a small 
~row~l o:,slcndc~· ur~nches and irs w_ood is utilized for making 
ca_nocs; rron~p11lo, Guare11 cuspzdata, so or 6o feet tall, 
wnh n ~ense, 1rregular crown; Trymatococcus sp .. up to 30 
feet, With a yellow. globular fruit. In the periodically ­
~oodcd forest one of rhe dominant trees. and the 
tmponant cconomicallv. is He-.:t!a Benthmniana altho•<tghmost 
a l d · th • · • ~ not s 3 mn ~nt ~s m c m1ddle Casiquiare region. 
"Th_c npanan fore~t ~onsists of Henriettea Spruceana 

Creprdospmmnu rbor[olrwn. Ficus corpulenta and F .' 
fl1?~a,1 f!reopmtax sp.. P,rrkia discolor, and a spe~i;;'

1

0
11-f 

np ans. 
Aho' c Tamatama the Orinoco . 

great \\ idth with many sandbanks agam spr~ads. om to a 
alwars easy ro find ; ch 

1 
.\· among whtch It was not 

f 
· . ... anne . .>s we pr d rcqucm views of Duida . . ogresse we had 

d 
, an tmpresstve m ··f h 1 sceme to be CO\•cred f "d . assl t at a ways ' rom mt mommg ·t • 

great ~umulus clouds floarin below . . untl _sunset, with 
south It appears \\edgc-sha g.· I ItS summit. From the 
c~t and a long slope indFn~~'" It 1 e~carpmcnts facing south­
stde scams arc disclosed ·hg to t e nonlnveo;t. Along its 
· s f 1 • " ereas elsewl h 1 ore r cad to its ,.CI)' 1 ·1p Th h 1ere t e mountain 
cliff · · e s arp ·d 
of ~ arc m ~harp contrast with the flat n ges and broken 

e sumnut. or rounded curYes 
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Esmeralda. fn h!s No!es of a Botanist ou tbe Amazo11 aud 
Andes Spruce dcscrthed Esmeralda as "a village of six houses 
scatt~re~ round a S<luare plaza.'' Today no village exists, and 
rhe sttc 1s. t?tally um_nhabtted. except by nomadic Guaharibo 
or :\laqutntare I~d1ans who make occasional trip~ during 
the dry months m search of food. A short distance from 
the Orinoco and back of the site where the settlement once 
stew~ there is a low, semi-circular ridge of granite blocks, 
cuttmg off a small, open savanna flanking the river from a 
larger savanna extending to the foot of Duida on the west 
and the mountains of Padamo and Guapo to the cast. The 
most conspicuous clement in this meadow-land is the 
"morichc" palm, Mnuritia, forming long, narrow stands, 
"moricheales," concentrated along rhe banks of stagnant 
pools and slow-flowing streams. The small sa\·anna around 
the site of Esmeralda is covered with a coarse, dense grass, 
dried up by the heat, mixed wit~l Cypem~ Lu:~tf,re a~d C. 
ditfusus var. umbroms, Homolcpts attm'1TSH, Sn!Jla:r spmostt. 
Desmodizmt barbattmr and Phasco/us lint>aris. The rock·v 
ridge, already mentioned. is populated with ~ species of 
Byrso11i111a, a small shrub w1th a much-nnstcd trunk; 
Grima/dia. oriuoccnsis, Pitcairni,r p.rtemiflom. Bulbostylis 
juncifomris, Tococ,r 11ite~1S: Xylopia tt~O'IIIcrtica: a t~ee at times 
30 feet high; Perll'IIIJ galtmdcs: .a spcctcs of .\lrcoma; a shrub, 
Zmubo:ryltnn, with sn~all rcddtsh .flowers; M.u~_vb:z fallax_. a 
shnth about 6 feet h1gh and Wl{h round. pmktsh fnut;; 
Vismia dealbata, a small rree or tall shrub yielding a yellow­
ish brown resin; Protirnn Aracouchili and P. gui(mense. both 

. small trees exuding from their b;1rk a translucent, fragrant 

oleo-resin. 
Scattered through the large sa,·anna we find isolated stands 

of gallery forest, usually. conc~ntr;~t~d al~ng th~ hanks ~f 
large lagoons. These consiSt of ratnnra g~nam.'HSI.I"; IJyrsom-
1110 sp.; Quiiua /o11gi( olin. a sm~ll t rcc wtth y~·llow flo~\·ers 
and coriaccous leaves; A poucomttr bymeu,ref ob,t, a mcdmm­
sized tree with a fairly round trunk. ofrcn henr; A~tiSO'II!<>ris 
pa11iculata. a rail shrub ~'· i~h whit~ flowers; an umdcnt!fied 
species of Albizzia; Zygmuz.u!qucrlzs. of Slll<lll stature, wnh '' 
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much twisted tnmk; and MJcrolobiznn fleruosum, up to 15 
feet tall, with a flat crown. 

The banks of the Orinoco at Esmeralda are low and cov­
ered in pans with a narrow belt of straggly trees, elsewhere 
the forest is tall and dense. Prominent in this riparian growth 
arc: Pterocarpus Robrii, 6o to 70 feet high, with a leafy 
crown and a hark exuding an abundance of reddish resin, 
whence the common name "sangre de drago~" a species of 
Jacara11da, irs lower limbs often arcuate; Amaioua guimumsis, 
with a hca,·y. light brown wood; Dializnn guiuee11Se, 40 to 50 
feet in height, whose trunk is slender and cylindrical; 
Lophm1tberu lougifolia, a small tree with an open, round 
crown; Ollra-re,t ~hy.rsoidea, with a thin, pale yellow sap­
wood a~d deep pmk1sh heartwood; Duroia Sprucei, of small 
or J_l1Cd1Um srawre and much twisted branches; Humiria 
f/onbunda \'ar. laurina, a tree 11 to 15 feet tall; Chalepo­
pby/lmn pungens, :1 small. stunted tree or shrub, usually with 
ah ~ath crm\ n; and Pagamea coriacea, a shrub up to 1o "feet in 
etg t. 

Up~er Casiquiare. From Esmeralda we continued down 
the Onnoco, thence followed the Casiqu•"are At ·rs b'f 
· · h h 0 · · t 1 urca-tJon \\Jt t e nnoco the canal has a width of b 

feet, but almost immediately below the entrance ~h~~: Js5~ 
sharp tum and the channel narrows down to about f 
Its han'k" arc high d' 1 150 eet. 

f h' 'perpcn •cu ar, hea,·ilv forested and tYpical 
o \\'. ttc water arc:~s. Conspicuous trees in the flo d .f ' 
flank~ng the entrance arc: "pilon , A d" o orcst 
feet m height with a fairh• fl t' 11 zra retusa, about 50 
Amaiowr gui~e11sis of llled" a crown of stout branches; 
ilo\vcrs; "~aladillo ", I' ocb••si~umfe sta~ure and with white 
h . h " ' .r rrugmea up to 6 f . c1g t; reman· rcbalsero " a S ' o eet 111 
I • · , apotaceous tree c · . 

t le most characteristic clement of this for .onsmutmg 
~rown _of WHit branches; a species of l eest, ';tth a broad 
teet, wuh :l straight C)•lindrical t k -lcythzs, up to 6o 

h ' nm · c ear of limb f more t an two-thirds rhc total hei ht· . s or 
of s~all stature. irs long branches gov~r~ sp~ctes of Zy gin, 
Cordta scalrrida, its globular, pale gre f a~g!ng the water; 

en rutt m clusters; and 
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a species of Vitex, distinguished by irs blue flowers in 
terminal panicles. 

Humboldt estimated the length of this narural canal to he 
180 miles, while Hamilton Rice computed it at 2 2 7 miles. 
Almost throughout its entire length the Casiquiare flows 
through flat, densely wooded area and is fed by four large 
rivers-the Padba, Parn6ni, Siapa and Pacim6ni-and many 
small streams, mostly with black water. At many points 
along its course slabs of rocks, /ajas, jut into the ~hannel, 
often striking each other from opposite banks, fonmng ~ar­
rows with fords above and below. In some parts the r1ver 
bed is strewn with rocks, fonning rapids difficult. to negoti­
ate, especially from January to March. At the he•ght of the 
wet season the canal is deep enough for. large launches ~o 
traverse the entire length from the Onnoco to the R10 
Negro, but in the dry months the water in parts is so shallow 
that large canoes can scarcely pass through. 

An interesting tree observed along the high river banks 
and conspicuous in April-May, due to its masses of lavender­
colored flowers, is T~~ralea cllSiqui~~rensis. ~t has a. mo~erately 
round crown, cylindrical trunk zo to 2 5 mches m d1ame~er, 
and li ht-colored wood. A day and a half after l.eavmg 
Tama~ we reached the small Indian village of Ca~1huara. 
one of the most pictures9ue spots of the canal. A out . 30 

'twas the most 1mportant center for the ~athermg 
~~a;;,;~~ ~bber along the Casi~ui~re a~d upper R10 Negro. 
Altho h abandoned in Spruce s ume Jt was noted for ~he 
Indianug icture-writing on horizontal slabs of rock, whJ~h 
can stilf be seen hidden among low trees ab~ut half a mile 
from the river. A short distance abo~e the VJllage, clos~ to 
the left bank. stand two large rocks, riven apart as descnbed 
and drawn by Spruce. . 

I th dry land forest back of Tamatama there IS a large 
!letyeof trees, mostly of medium size. ~mo~g the !'lost 

van n are· Hervea minor, up to 6o feet m height •. Wlt~ a 
co~o . which yields a faJr quantity of latex of mfenor 
sm ali crow:, source of rubber; a species of H eterostemon, 
q~ ~ asd ~--1· and small crown; Plltrisill 1110'11SOII1lll, a With :~~~en er uuua. 
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small tree or tall shrub. with ,·en nilion-colored fruit; Miconia 
scrobiculata with a shore. much-twi~tcd trunk; Caryoctrr 
f{l:rbnnn, cc;mmonh known throughout the Territory as 
''jigua." :md anaini.ng a height in dense forest of 75 to. 90 
feet; tcandra cuspidat.1. with smal1 '' lmc flowers; Promnn 
Aracoucbili. a slender uec of medium size and with a narrow 
crown; Jscrtia rosc.1, seldom exceeding 30 feet in height; 
Clusia fllaucbonian.r. its open c rown fonned of slender, 
almost upright branches; Epcrua /eucalltba, of medium 
!->tature and irregular crown; lFarscewi~.ia coccinca, a tree 
of sm:11l to medium stature. with fine-textured wood; also 
Cousx,m:a grandix. Pourouma cucura and Virola sebif era 
usually found in association with "chiquechitluealcs," stands 
of Uopoldinia Piassaba. 
. About a mile ahO\-e Capihuara the stream l\1acasi comes 
m on rhe left bank. Its headwaters are close to the source 
of. the Pam,)ni. '' hich debouches into the Casiquiarc a few 
mdcs farther down. The heavil~· wooded banks of the 1\tacasi 
arc .low and flooded over for a considerable distance inland 
dunng the wet season. Here we find "carutillo rebalscro ·• 
A~ibertia obidcnsis: Duroi.t Sprucei, up to 4o or 4, fecr a~d 
with sparse crown~ "p~ll'>n.'' Andira rerusa, with a short, 
stout .?ole; a nc'~' spec1es of Cecropia-C. nigra; ''palo de 
boy a, Ambel.rma. usuaUy associated with black-water 
streams? Caryocar ~iparizmr, its subrounded frui t clustered 
at the np _of the n~·•gs; a species of fuga; "palo de machete," 
Apoucowta acummata, with round trunk often 1 ·r 1 ·l h . . ll urcatcu 
c os~ to r. e ha'>e; Protll/111 wufoliatmn \'ar. subserratum of 
~~e~mm s1ze and with an irregular crown of slencier h . j . 
dHclc-masarandtJ'' and "chipc)n'' or ''pur uo ., I ~~c 1es, 

raccous trees of medium height· Cunuri g ' .. ,~,t ~po­
small uec with arcuate branches· ( 'ottssaJ· • apcas~qu,rnrem'S.• a 

''I · 1 I' · • • t a nmcu ata· Vue tn,, ora, W it 1 •ght-colored sapwood d bJ · I I ' X 
Apeiba glabra, known commonlv a~. . UJS 1 1eanwood; 
alJusion to jts compressed. spinv fruf· jeJ~e ?e '!1ico," in 
var. obtusa, the heartwood and' ba ·k t, 0:.07mta Sprucea11a 
vellowish resin· FicztS c•p 'h 1 of ''h•ch exude a deep 
• • " z uar1111a a 1 medium stature and ven.• de · corpu em tree of 

-; nse crown; Henriettca succosa 
' 
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up to 6o feet, with a small crown and dark brown heart­
wood; Styrax guianemis, a small tree '' irh vellowish flowers 
and smooth bark; Mabea nitid11, its branches usuallv hanging 
over the water; Cynometra Spruceaua, its mmk often ar~hed 
and ramified almost from the base; and Guatteria riparia, 
with reddish fruit grouped in large clusters. . 

The most common palms in the forest of the upper Cas•­
quiare are: ''sejito" or "cudi.di," ~cnocm:pus bac~ba, un­
armed, up to so or 6o feet m he•ght, With a blmsh gray 
fruit used by the natives for preparing a be,·erage; Leopold­
iuia Piassaba distributed through the forest beyond reach of 
seasonal flo~ds, although not as frec1uent or _fom1ing Ia.r~e 
stands as in the lower reaches of the canal or m the Guatma 
basin; Leopoldinia pulchra, in low humid areas, often near 
river banks· and "albarico," a species of Astrocaryrmr, the 
most abundant palm along heavily wooded banks floo.ded 
over during the ,·vet period, especially where there IS a 
mixture of white and black waters. Vines are also well repr~-

d long the banks by Presto11ia acutifolia, Odomadem~ 
sented'flora Securidaca W armi1lgiana, Dioclca glabra, Pam­
grml ' p' aullinia rouosa Scbwenkia glandiflora, Mr:crma 
flora spp.. ~ ' d fl · p 
ure1ls Philodendr()1l mymtecophi/'!'11, an entas~a nmosa. 
Th~ d season is much shorter m the upper Onn~co than 

h I ry R'ver Rains begin to fall about the mtddle of 
on t e ower t · . 11 Th · , 
A 'l nd vapor hangs over the forest hke a pa . e ramy 

pn a d \\'tth rapid strides and bv the end of .\lay 
season a vances · · · ffl 1 · 
or middle of June the main rivers and the•r a uents >e~m 

h . b ks flooding large areas for several nules 
to leave t etr an ' . . h f t 
. d d kt'ng it almost tmposstble to enter t e ores mlan ' an rna 
except in canoe. d T 

Wf 1 f C 'huara early in june and returne to . amatama 
for f~;h~r =~~}orations before shipping the mahten~s do~ 

. our main base at Puerto Ayacuc o. ere e 

~~~i~fl~~~~;c~??n~ n~?e ~~ri~! :~~ ro~:cfe~~1<)::~)~~ :~~ 
Atabapo, Guat~ta, Jo er gOrinoco and Casiquiare regions 
those gath~ed ;:' s~~e ~~Pby boat to Ciudad Bolivar, thence 
were crate an eveJt hundred miles through the Llanos, 
overhinl~nd cfoarra:as by the middle of July, 1942· 
rcac g 
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I. Trunk of Heven Bentbamiana M. Arg.; El Porvemr, 

lower Casiquiare. . h · 1m 
, Fiber attached to the trunk of Ch~quec 19~e pa 

(L~opoldini,t Pinssaba Wallace); Maroa, RIO Guamia. 

3. The lower Casiquiare. at Solano. . . 
The Orinoco River above the bifurcatiOn of the 

C~;quiarc canal. ... , ith Duida range in the b_ackground. 
5· Sannna of Esmeralda and Orinoco Rl\rer, as seen f rom 

sire where nllage once stood. . . 
6. The entrance into the Cas1qUJare canal as seen from the 

Orinoco, below T amatama. 

A ~"E1\' SPECIES OF COU,\JA FROAI COLOMBIA 

B:v josEPH ,\lo~ACHJNO 
Ne'!.L' Y ark Botanical Garden 

\Vheo the lace Prof. S. J. Record discovered the Cow Tree 
m Guatemala in 1926, "·hich -..vas in the same year described 
as Cozmuz guJJtmza!ensis by P. C. StandJey in T1·opical 
lVoods, attention was focused by North American botanists 
on this \'aluablc laticiferous tree. Yet Couma in the state of 
Bahia had been noticed U) a naturalist in 1587, as seen by 
Gabncl Soares de Sousa's "T ratado Descriptivo do Brasil," 
and had from time immcmOiial been lughly pri7.ed by the 
aborigines of South America. 

Recent extensive field in,·cstigations under the auspices of 
the Chicle Dc,•elopment Company have been of incalculable 
aid m clarifying the distribution :tnd taxonomy of Cozrmn. 
Ir was through this generous assistance that the author of 
the present article was placed in a position to revise rhe 
genus (Lloydia 6: 229-247· '943· Also supplement, Lloydia 
9· 293-309. '9-t6). Study showed that the C. guatf?nalensis 
of. Guare.ma~a and ~rmsh Honduras is conspecjfic w ith the 
Widely dJstnbutcd C. macrocnrpa, which is also know n from 
Panama south to the Amazon. T he genus was seen to com-
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prise fiv~ ~pecies, a~d extensive explorations did not disclose 
any ~ddltlon~l spec1es. It began to appear as though all the 
~x1stmg spec1es of Ctm111 had been discovered and no novelty 
m the genus was to be expected. However, the little-known 
area of eastern Meta in Colombia, drained by the Vichada, 
~uparo,. and Torno Rivers, had not been open for explora­
tiOn until lately, because of the hostility of the Indians who 
protect~d the c()U7114 trees ~or t~eir fruits. which they value 
very h1ghly. Before operaoons 10 the V1chada River area 
we~e abandoned a botanic~ specimen representing the trees 
whtch :u:e reponed seen 10 large stands along these rivers 
was ?~tamed for study.l!nfortunately, the material is sterile, 
but 1t ts all that can posstbly be expected for a long time to 
come, at least from the original collector. Inasmuch as the 
genus can be recognized unmistakably even from its foliage, 
and comprises merely five hitherto published species, each 
of which is rather easily distinguishable, it is not a difficult 
matter to present diagnostic characters for the new species 
of Couma described below. 

Couma multinervis Monachino, sp. nov. Arbor, ramulis 
puberulis; foliis. temate. v~rticillatis; l~inis ellipticis, a~ 
apicem angustans acummansque, .ad basm valde ~gustans 
subsessili'busque, 15-:z c~. longiS, 3-7 em. la.tts, s~b~ 
puberolis; venis secundarus utroque zo-z+ vents temarus 
manifestatis, reticulo non uniform~. 

Tall uee the branchlets triangular, more slender than 
those of c: 'IIIIIC'TOCttrpa, closely puberulent with short 
spreading hairs; leaves temately verticillate, the. blades 
cbartaceous, elliptic, narrowed and bluntly acummate at 
apex, greatly narrowed and subsessile or sessile at base, about 
thrice as long as broad, rs-z z em .. long, 3-7 em. broad, cl~se~y 
puberulent with short erect hatrs beneath and on nu~tb 
above, the secondaries (principalla~eral nerve~) zo-z4 patrs. 
the tertiaries manifest, the renculatton not unifom1; flowers 
and fruits not seen. Type: Pacheco s. n. (Krukoff He~. 
U81g), Laguna easanare. Rio Vichada, Meta, Colombta; 
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received in April, 1947. ''Pcndariro:· "~aipiani" (Guahibo). 
(~. \. Bot. Gd.) 

Cor'!n.711ntltitJt>:r,.,:is occupies :1 position apparently between 
C. !fllla71e?lsis and C. macrocarp.r. It is easily distinguished 
from C. 11Mcrocarp,1 by its leaf shape. It bears' a closer resem­
blance to C. uti/is and C. !fUitme-mis. but there is little diffi­
culty in scp:trating the \ 'ichada species from these by its 
more ~umcro~s !>~condarics. as well as by its pubescence. 
\ls~l. Its leaf s1ze Is much greater than that of C. uti/is, its 

pcuo]c shorter rhan th;lt of C. guiammsis, and its leaves are 
more n~rr~m ly. dlipr.ic and mc!re narrowed at base than 
~hos~ ol ~ .. ,c.,rz_umu:usJS. Th~~e 1s no fear of confusing C. 
um~t11ll?rvTs "lth the remammg two species. C. catingae 
wht~h. has lo~1g-pctiolecl <juarernately verticillate leaves, ~nd 
C. r1g1d,1, "luc:h has closely sessile. black-punctate cor iaceous 
leave~. 

SU~f:\ I ATI\'E A~AL \ <)J<) OF QUEBRACHO \VOOD 

• JJ~ LoUJs E. \Vt~r. ,md EvELYX K. R.\TLI H 

1 he 111stmue of Pape-r Chemistry 4ppleto11 JJ'' . 
• • , ISC011SIJJ 

Frc<]ucnt references in the chemical l't 
bra h 1 · t erarurc to Que-c o cmp 13SIZC the ,·crv htoh ext . , . 
'' ood h · ·I f · e . · racrn cs content of the 

, '' tc 1 rcquently conrams •o- o~ . " .. 
htcr:nure is replete\\ irh !>tudies ~f ~lu;br; ho tan~m. I he 
and thct b f c 0 rannm extracts 
made o: cU::~ctt~~-f;c'~ 1c~~~rr~~.~:ns~~·e stu~ies have bee~ 
remaining as a rc.-,iduc afJer t . \ ood ~ I .e. , the wood 
removed~ the lien in f ro;n e•·r :mn.m ef.xrracrJO_n) . \ ' irasoro 7 

d . ~ ·' r:~cuvc- ree whtr 1 woo '' lth cth) I acetate and hvdrochl . • . c l)UC >rac:ho 
:ficanon, this lignin f raction ·. . odnc acJd. After puri-

1 I • 1 conrame 1 7 , ot 1 '' 11<.·1 IS O\\ cr than 1 hr~t fr l111d . 1 ·- t o met wxrl, 
• • ' 

1 Ill I 1e more . · 
wood l1gnms. On 1 he other hand 1 . . c:ommon ha rd-
that rhc ljUCorac:ho lignin frac~ion t ~~etn\'~Stlga.tor showed 
CL!n es ver) similar to those o f orh~; h ~bs?rprw.n spectral 
tamed by other methods J.' • ar ' ' ood llgnms oh-

• • OJ example rh "b . maxtmum at 28ooA ,, 35 slight!\' 1. h · e a sorptton 
. Hg er than that of willow 

No. 91 TROPICAL WOODS 

lignin ( 2 790~). The utilization of extracted quebracho 
w ood waste IS referr~d to very briefly by Bclani.l l..e\·i5 
showed that pulp o~tamed by alkaline digestion of quebracho 
wood w as n.ot smtable for the manufacture of paper or 
rayon but nught perhaps be used in special card board. 

Experimental 

A stick of quebracho wood ( probably Schi11opsis /oremzii 
or Schinopsis hal ansae) was Wiley milled and the wood meal 
prepared for analysis. The sample was divided into two 
fractions: one which was milled and screened in order to 
obtain samples for the quantitative determination of extrac­
tives (I), and a much larger sample which, prior to milling, 
was used in a large-scale extraction, the wood residue from 
which served other subsequent analyses (II). 

In the case of the extractives, duplicate determinations 
were made using z grams air-dry samples of (1) , and extract­
ing successively with ethanol, benzene, ethanol, and water. 
The water extraction was not carried out by the usual 
method, but by the use of a Soxhlet e~ractor, in which. the 
solvent in the flask was renewed five ttmes. The combmed 
water extracts (about 625 cc.) were evaporated, drie~ at 
1 00o C., and weighed. The alco~ol aJ_td benzene ex! racnves 
were at first dried to constant wetght m vacuo at ~ C., ~ut 
subsequently were dried at 100° C. (an operatton whtch 
caused a marked loss in weight). 

After the final extraction, the wood residue was ~ried at 

105o c., and the loss in weight due to lo~ of e~t~cttves was 
computed. Whereas the direct summat1ve wetghmg oof ex­
tractives (cf. Table I) gave an average figure of 37~~ X,, ~e 
extractives found by difference were on~y 36.7 a·. Thts 
difference in summations and the marked dtfferences m the 
du Jicate runs shown in Table I were no~ un~xpected. The 
di~culties in making quantitative extracttons .m the case of 
tropical woods rich in extraneous components ts well known. 
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TABLE I 
T oTAL ExTRA<...TI\1-:S o F Q uEBRACHO \Vooo 

EXTRACTIO!I: Fh'\"TRACTIVES, 

sm.n::-;T PF.RJOD, HR. % 

95° o ethanol 9 33·58 32·44 
Benzene 6 0.0<) o.os 
95° o ethanol '5 o.69 0·74 
\Vater (boiling) 20 3·2 7 4·78 

Total 37·63 38.or 

Sample (JI), after succcssi,·e extractions in a large-type 
Soxhlet extractor with ethanol, benzene, and ethanol, was 
air dried. milled, and screened to 4o-6o mesh. Evidently, in 
this case. the extractions were less effective than with the 
small Soxhlet because. even after an extraction period of 
se\·eral days. the rcllidual ·wood still contained ;.o% water­
soluble extracd\"es, and o.6- · acetone-soluble extractives. 
Correction was made for these additional extracti,·es in com­
puting the percentages of alpha-cellulose and hemicelluloscs 
on the basis of "extracti\'e-free'' wood. Lignin determina­
tions, howc\•cr, were alwavs made on wood that had been 
completely extracted. · 

The Klason lignin content was found robe !3·7% (using 
72% sulfuric acid) but the mcrhoxyl content on this ap­
peared to be quite low ( 18% ). Klason lignin determinations 
were then repeated, using 68.9, 72.0, 73.6, and 77·9% sulfuric 
acid. The rcspccth·e lignin percentages were: 23.5· 2 ~-7· 
23·9· and Z+7i the methow! content of these fractions was 
'7·9· 18.o, 18.o, and 17.4%: respectively. The color of these 
Klason lignins (with the exception of "rhe one isolated with 
77·9% sulfuric acid) was atypical-it vcraed towards a red 
or purplish hrown. ::. 

From the clara obtained in t~cs: experiments, the methoxyl 
content of quebracho wood hgnm appeared to be consider­
ably lower than that found preYiouslv in most hardwood 
lignins, the range of which is zo.5-21.5% methoxy l.6 It was 
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SUggested that, if the extraction of the woodmeal had been 
incomplete, some of the extractives might have been pre­
cipitated with and calculated as lignin, giving a spunous 
result for the methoxyl content. 

Accordingly, the following experiment was made: Two 
samples of extractive-free woodmeal ( 1 gram each) were 
eacli treated with so cc. 1% potassium hydroxide. These 
wine-colored suspensions were allowed to stand at room tem­
perature for 48 hours and then filtered. Each residue was 
wished successively with 150 cc. water, 50 cc. of 3% acetic 
ac~ and soo cc. water. The samples were dried at room 
temperature for approximately 24 hours and a lignin deter­
mination was made, using 73.6% sulfuric acid. In either case 
the lignin content found was 11.3% (computed on the basis 
of wOod extracted with neutral solvents). Apparently the 
caustic had removed either lignin and/ or extractives and 
some polysaccharides, thus decreasing the percentage of 
lignin found an~ the results are probably t~o low; no correc­
tion for material extracted by the alkali could be made. 
The methoxyl content of this lignin had increased to r8.7% 
(from 18.o% ), supporting the belief that small amour_tts of 
nonlignin extractives had been removed by the alkal~. . 

In another experiment, a mixture of the Klason ligruns 
originally isolated (which averaged 18.o% ~ethoxyl) was 
treated at room tempel"lt1J1'e for 44 hours w1th an ~queous 

I · f po-.,.,;.,_ carbonate The brown suspensaon was SO UtlOn 0 "'""""•'"" • • b1 
filtered by suction and the lignin restdu~ washed t~oroug y 

with water, acetic acid, and wa~eredunti18 ~e wasthhioxyngsl wm· eredi-
1 Th dri d residue conan ' .1 to me ' neutra . e e • th 'd had been caused · h great c'han- m e re5l ue 

catmg t at ~o ~d itc the fact that a part of the 
bY: t~e alkaline e~~tlOO, :J:,lved. It is ~ssible ( althou~ 
ongmal Klason li~ bad K1aso !iinin is lower in syringyl 
not proved) that quebracho n l hardwood lignins. 
groups than are ~be. more con:,:n removed bf the alkaline 

Because some lignin ~pro Y ea of lignin found 
treatment of the wo~ th~ oodtagewas pre-extracted 
in the experiment, in !'hith ... !...-hly too low. Fur­
With potassium hydroxado, was r-·-
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thennorc, a correct ion for material extracted by the alkali 
could not be made. In t he summative anaJnis which follows, 
the highest lignin \'aluc with the highest methoxy l cont~nt 
(obtained on the original woodmcal extracted only wtth 
neutral solvcms) \\as used in making the summat ion. 

The ~ununation obtained for qucbracho wood on the total 
exrracrh·c-frcc o\·cndry basis is giYen in T able II. 

TARLE II 
S u.\1 :-. tATtn. A~AI.Ysis m ExTRACTtn:-FREE Q t:EBRACHO 

,,1()()0 

.Ash ... ,_ ............. -... --.. - ... ·-···-·· 
Lignin _ --· -----·-·-.. -·--······-·-

J\Ictho.xyl in lignin, 18.o 
Alpha-cellulose . _ ···--- - ·---- .. 
Hcmicclluloses __ .. -------
Acen ·l _ _ ··-- ____ _ 

Total 

0/ 
.0 

0.]5 
2 3·9 

-t5. 3 
2 5·9 

1.6 

The hemicdluloscs. " hen lwdrolyzed b,- means of dilute 
sulfuric acid. followed b \' neurrali7..arion 'with barium car­
bonate, filtration, concer1tration i11 -..•acuo. treatment with 
alco~ol, rc.fil~t:ion. C\'aporar.ion and crystallization from 
glacJ~l acc.nc acrd, gave apprccJable amounts of X\'losc. which 
"as ad~ntlfied b~ conversion into the characteristic. silk\·. 
crystallme .. dimet~yl .at~cta/ dibenz)'lid~nc d~rivath:e, melting 
at 2.1 ~ C:· Quahtatl\ c tests for uronac acads were positive. 

1 t IS e\•adcnt that, when cxrracrh·es have once been re. 
moved! the compos it ion ?f C')Uebracho wood (with the 
exccptwn of the merhoxylm the lignin and the acet\'1 \'a)uc) 
rcse.mblcs tha: ~~f o.rhe~ hardwoods. Like the wood· of other 
angwspc1:ms! rr !:; nch m .~ylans. \ Vi_lcthcr or not quebracho 
Klason lagnm as. contammared Wit h small amounts of 
extraneous matcnals that cannot he complete!,· C'"tr t ·d 

h h . 11 . 
1 

., ac c , or 
\\ ct cr It acwa y l'nntams css mcthoxvl than do the com-
mon hardwoods, cannot be decided ar presenr. 
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Klason lignin was determined in accordance with the 
T AP~I Standard T 13 m (excepting that varying strengths 
of ac•d. were used); the methoxyl content of the lignin was 
detemuned by TAPPI Standard T 2 m. Hemicelluloses and 
alpha-cellulose we~e detem1ined by the methods of \Vise, 
Murphy, and D Addieco.s Freudenberg and Harder's 
method3 was used in the determination of the percentage of 
acetyl. 

Summary 
Extractives were determined in a sample of quebracho 

wood; the total extraneous materials was about 37%. The 
extractive-free wood residue was subjected to a summative 
analysis (lignin, alpha-cellulose, hemicelluloses, acetyl, and 
ash). Analytically the wood resembles the common hard­
woods, except in two respects: ( 1) the methoxyl content of 
the lignin was lower than that ordinarily found in the wood 
of angiospenns of the United States and Europe, and ( 2) 
the acetyl content was also atypically low. Xylose (wood 
sugar) could be isolated in quantity from the hemicelluloses 
of the wood. 

Acknowledgment is made to Mr. Lawrence Bublitz who 
made the methoxyl and acetyl detenninations on our samples 
and to Messrs. James Hi~~ and Wil~iam Martin who 
made the tests for uronic ac1ds m the hemtcelluloses and the 
dimethyl acetal dibenzylidene derivative of xylose. 
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ERRATA I , RECORD & HESS' TIMBERS OF THE 
NEJV WORLD 

Pan of these corrections were incorporated in the volumes 
of the Second Priming. All will be corrected in the Third 
Printing. expected lat~ this summer. 

8 9 Hook. 
19 2 3 8 Sooo 
51 1 4 1 Thn•sodium 
57 : 3 1 la.r,z: 
97 2 2 7 41:45 

119 2 2 10 (Gr.G.) 
179 1 2 1/aploclatbcra 
189 2 3 R C:osta Rica 
,g9 2 ~ , 9 5s,-5,h 
199 2 2 8 million 
:49 2 3 ~ trifolillta 
JIO I 4 4 add: 
3 H 1 1 1 chrvsobin 
372 2 1 22 I fernanadcz 
430 1 J 3 beet 
45i 2 3 8 Rc>tinophyllwn 
468 1 2 4 (Br.G.) 
559 1 3 1 1 P. Engclm. 

TO READ 

Hook., 
8oo 
T hvrsodium 
lara (Bemh.) Muell. Arg. 
37:52 
(Br.G.) 
H aploc/.4thra 
Ecuador 
s8:1 - 2 
thousand 
trif oliolata 
Y. castanho 
chrYsarobin 
Hernandez 
sorrel 
Retiniphyllrnn 
(Br.H.) 

579 

ss: 

P. :mgustifolia (Engelm.) 
Gray 

z I I & 2 Italici;r-e: I.ista prelimin.rr de las plamas de 
El Sah·..rdor 

004 
6ro 
6JJ 
612 
621 

2 BRAZIL After line 12 add: Bol. 8, Escola Poly-
tcchnica, Sao Paulo, ,932. 

1 - 29 Cora~ao Cora~ao 
1 - 34 Gu~c~, .p, 44 Guao, 42, 45 
2 19 ltahc1ze: Havetiopsis 
1 - so Add: H uanacaxde, z66 
1 - 1 2 Add: Magno, 374 

625 3 - 14 Add: 182, 

6z6 3 - 9 Add: Pi.crodendraceac, 426 
626 3 - JO Add: P1crodendron, 426 
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PAGE:. COL. PAR. LINE CHANGE TOUAO 

6z8 2 - 31 Add: Psidium, 409 
630 - 12 Add: 170, 
635 - 23 Add: Tepecacao, 175 
639 3 - 29 Delete: Yao, 26, 27 
640 1 - 15 Add: Yew, 26, 27 
2 7 5 2 24 Move down between present line numbers 

26 and 27 

17 1 2 3 and 4 Transfer the two paragraphs in the middle 
of column two (beginning with C()11111Zon 
Names and Banara respectively) to be­
tween the last two lines of column one, 
following paragraph beginning with Azara. 

CURRENT LITERATURE 

Liste complementaire des arbres et arbustes des ~etites 
Antilles. By HENRI STEHLE & MME. S~EHLE. Cmbb~an 
Forester (Puerto Rico) 8: 2: 91-111; Apnl1947· (English, 

PP· 112-117.) 
''In a recent srudy, J. S. Beard, Conservator of Forests at 

Trinidad and Tobago published in the Caribbean Forester 
(Vol. 5, No. z, pp. 48-67, Jan. 1944) a provisional list of the 
trees and shrubs of the Lesser Antilles, from Anguilla to 
Grenada. As that statement included the French Antilles and 
as we have stUdied their flora and forests during 1 3 years, it 
is of much interest to us. Between 1934 and 1946 it has been 
possible for us to visit and collect specimens in nearly all of 
the Lesser Antilles, including English and Dutch possessions 
from St. Martin to Barbados. To date all our collections. 
comprising 7 ,ooo specimens, have been studied not only by 
us but confinned or revised by the specialists in various 
herbaria and museums of the botanic research centers in 
Europe and America. 

"These conditions enable us to make a worthy contribu­
tion to the provisional list published by Beard and to modify 
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,Jig:htly the distribution table in his article."-From English 
trauslatwn. 

El pino macho, Pitms caribaea, en las lomas de Trini­
dad, Cuba. By A1 111 R'TO J. Foas. Caribbem Forester 8: 
2: 1 15-ng; April '94i· (English, pp. q o-133.) 
~~h~ regional ~~arn:tcrisrics: forest ty pes, and occurrence 

of . pmo macl~o ( Pt1ms canb~e,T) are discused. Planting 
proJects for this and other spec1cs are mentioned briefly. 

The d_c, clopmcnt of Szdelenia mahagoni Jacq. on St. 
Crmx. By FHA:\K ll. \\' ~oswoRTH. Caribbean Forester 8: 
~: 16 1 ~ 1 ~!; April ' 947· (Spanish, pp. r6 2-1 64. ) 
Dmnn~tcan mahogan) , although slow-growing, still must 

~le recogmzccl as one of the best tree species for forest lands 
m the dry rc~ions of the Caribbean Islands. 1 t is relatively 
~sy to cstabhsh and produces a wood almost unsurpassed 
m value." 

Notas a Ia fl_ora de Colombia, IX. Bv josE CuATRE· 
CASAS. Repn,nt from Re-.·. Acad. Col. cfenc. Ex., Fis. y 
l\at. (Bogota) ~ . ~ 5 & · IS· .1- - fi 1 D 
h 

t· - ~ · , r ,2; 4 gs .. 1 pate.; ecem-
er 1946. 

Descrihed as nc\\ arc two species of Vismia one of Matisin 
c;;;~of Amnnospenmmr, four of Trianaeopifu?r, and two of 
Sider 071F 1!"· \ new gen';ls, P1Jr.tg7110thecn, and species ( P. 

osa C.uatr.) arc dcscnhed in the Bombacaceac. 

Di~agaciones sobr,c !a flora de Colombia. By H ra-
IAl\O I?ANJ.II. Cmhbean Forester 8: 2 : , 45_53 ; April 

1947. (1 nghsh, pp. ,53-•6o.) . ·:If ~me-n~l!a courbaril (Alga rrobo. American co al) _ 
1 his tJ cc Wit h corpulent trunk and wide crown is fo~nd ·in 
temperate ami warm valleys from i\lexico to Southern Brazil 
Algarrobo does not grow gcncrallv amidst den · · · h ' · se vegeta-
tton; It c ooscs open not too humid sites Its t k a · · · · ru n may ttam 1 meters m gtnh at the base and a h · h f e1g t o 25 or 
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even 30 meters. ~e flo~ers :u-e large, white, or purplish 
corymbs; th~ fruit 1s an mdehiscent brown pod containing 
s~veral reddish see~s covered with a powdery substance 
shgh~ly sulp~orous m co~or. The massive trunk of algarrobo 
provtdes a timber used m construction and cabinet work. 
UnfortUnately the wood splits easily, probably due to 
abun_dance of resin a?d variations in the fibers. The specific 
gravity of the wood IS 0.95· The trunk and roots of this tree 
exude a resin which accumulates in the soil and persists even 
after cutting the trees." 

Species of Jatropha and Cassia are also discussed. 

Notes on Venezuelan timbers. Timber Development 
Assoc. (London) Ref. No. 32• •947· Pp. 4• mimeo. 
The species (sometimes several) involved, brief descrip­

tions of the woods and their uses are given for some twenty-
one common names. 

The grasslands, savanna forests, and dry forests of 
Brazil By EuGENE F. HORN. Caribbe1111 Forester 8: :z: 
135-138; April1947· (Spanish, pp. 1J8-142.) 
"The grasslands (campos) of Brazil are the most extensive 

in the world, and none_, except possibly Africa, e9ual the_m 
in the number of spec1es of grasses. They are wtdely dis­
tributed and of many types from the pure grasslands (campo 
limpo) of the plateau region of south-central Brazil which 
grade into the 'campo sujo' (dirty campo) type, with scat­
tered shrubs, or in Mato Grosso, southern Goiaz, and west­
em Minas Geraes, they merge into 'campos cerrados' 
(savanna forests) with low wide-topped trees. In southern 
Rio Grande do Sui the rrevailing type is 'campo limeo,' 
which is a continuation o the grassy plains of Uruguay. ' 
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A vegeta!;io no municipio de Ilheus, Estado da Bahia. 
By HEXRtQU~<: P. Vn.oso. Reprints from Memorias Insti­
tuto Ost:.:aldo Cruz (Rio de Janeiro) 44: 1946. 
1-Estudo sinecologico das areas de pesquisas 50bre a feb.re 

amarcla silvesu e rcalizado pelo S.E.P.F.A. 44: 1: IJ·IOJ; 34 figs., 
i\tarch 1946. 

11-0bserva'o a ligciras considera~oes acerca de especies que 
ocorrem na rcgiao. Chave analicica das especies arboreas. 44: 
1: 221-168; June 19f{l. 

111-Caractcriu~o da vegetac;ao pelo valor dos indices das 
especies. 44: :: 3: 3-l.fl; June 1946. 

-Chavc analicica das especies arboreas. 44: z: z69-z93 ; June 
1946. 

The flor~ of the region is analyzed in this study, indices 
and e.cologtcal typ~s are selected, ~nd the species generally 
descnbe~ and cla~tfie~. An analyttcal key is given for the 
tree spectes and c:ollecnon numbers are listed. 

Madeiras imunes ou muito resistentes ao cupim. 
By_ DJALMA .GmtHER:<.IF. t>£ AL\tEIDA. Re--.,ista Florestal 
(R10 de janctro) 5: 2: IJ-lJ; 8 figs.; June 1946. 
The te~t methods arc gh·en for.determination of the resist­

ance of. \\ oods to attack ?Y cupms (primitive ants). A list 
of spect<$ found to be resistant is appended. 

For>est products from Latin America. By L YALL E. 
I IITF.RSON. Jour. Forestry (\Vashington, D. C) 4 . . 
4:3-4::.7; 1 fig.; June 194-i· · 5. 6. 
1 he great forest resources of the tro ical A . 

the difficulties of their exploitation Pd. mencas and 
rcconuncndations arc given and th are bllscussed. General 
P I>· • e pro em of the Up 

arana "1\·er reg10n development is outlined. per 

A new genu~ in ! he Chinese flora. B \Vom~- . 
Suuyntsemu (Canton) 6: 3 & .. 

1 
~ • · Yom;cCHuN. 

bcr ,
94

6. + 9) 198, z figs.; Novem-

The new genus and its species ZC11i . . . 
et sp. nov. are described for the f 'J aLemStgn~s Chun, gen. 

arm Y gummosae. 
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"This tree attains a large size, grows rapidly at least when 
roung, .Po~esses o~ament~l fol.iage and inflorescence, be­
stdes y•elding a high-quality ttmber suitable for cabinet 
making." 

Rubiaceous plants in the Chinese flora (1). By FooN­
CHEW How. Srmyatsenia 6: 3 & 4: 2 31-261; 4 figs.; 1 plate; 
November 1946. 
"This preliminary paper is confined to the tribe N auclceae 

of which. 10 genera have been recognized for the whole 
world. As the result of a critical examination of available 
material, 7 genera, 30 species, and 1 variety of this tribe are 
now recorded in China. Two extra-Chinese genera, Antho­
cepbalus and Mitragyna, have been added our flora, and 
five species and one variety are described as new." 

The genera of OUoese woody plants. By HAo K•N­
SHEN. Chung Hwa Book Co. (Shanghai) 1945· Pp. 244. 
This volume (Vol. I) consists mainly of a key for the 

identification of the genera and species. (In Chinese.) 

Mechanical and related properties of Chinese timbers. 
L By CHUNG-FoY YEE, HwANG PuN-CHF.UNG, and CHEN 
CHI-LING. Tech. Rep. No. :8, Bu. Aeronautical Research 
(Cbeogtu) 1946. Pp. 27. 
The important mechanical and physical properties are 

given for the principal timbers of southwestern China. 

The genus Podocarpus in the Netherlands Indies. 
By jAcoB WASSCHER. Blumea (Leiden) 4: 3: 1-481; 4 figs., 

1 plates; 1941 • 
Each species is dealt with in detail. Keys for sub-genera 

and sections, and species are included. 
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The price-age gradient of Bori (Hoshangabad, C. P.) 
teak. By BAKIISHJ SA~T RA~f. Indian Forest (Dehra Dun) 
Bul. ~o. 1p 19.p ( 1946). Pp. 15; 8 figs. 
"This dctennination of the price-age gradient of Bori 

rcak i' the outcome of a former conflict of opinion regard­
ing the furure management of the teak areas of the Bori 
forests in the lloshangabad division of the Central Provinces. 
It '~as believed that th~ value per unit of the larger sizes of 
Bon teak was much h1gher than that of the smaller sizes." 

"The results obtained arc summarized as follows: 
( 1) That the net price per tree for teak in the Bori forest 

of_ I loshangahad division, Central Provinces, varies directly 
"rth age. 

( 2) That the price-age gradient of Bori teak is steep, i.e. 
larger trc~ fetch a much higher value per cubic foot than 
the ~rnaller trees; and that the price per cubic foot continues 
to nsc up to the age of 1 20 years. 

(3) That rhc mean annuai commercial timber volume and 
value mcrerncnts per tree do not culminate up to the age 
of 120 vears. • 

It may: ho\\'C\:cr. be pointed out that the foregoing stud 
?eals cnt!rcly wtth single trees. and provides the necessa& 
tnfomJa~IOn, regarding the vcrv pronounced price incre~ent 
pe~ cubtc foot for Bori teak .of larger dimensions and the 
~u~ated ag~ corresponding to the size of the tree which 
c~c esfthe htghcst net rcLum. It gives no indication wharso-

C\ e:, 0 ~h~ most profitable crop rotation · 
basts as dlstmct from rhat of single t rees." on a monetary 

Notes sur lcs coniferes de l'Indochine. Bv A . C 
AW.R. Rev. Bot. App. & d' Agr. Tropical (Paris) ~4. ~~v-
270 ~ 271: 7-34; 4 plates ( t ma p); 194+ · 9• 

. Sp~ctcs of 14 genera arc described, collections cited d' 
trJbutwns .shown. and uses and vernacular 1 • • Is­
new d · 1 ames gtven One 

~en us an spec res. Ducampopinus Kre1np{i . b · 
(= Pmus Krempfii Lecomte) are dcscn'bed .II com . nov. 

as new. 
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Softwoods in Australian forestry. Bv C. ]. RoDGER. 
Empire Forestry Re"'·· (London) 25: 2: 18o-r 87; '9-J6. 
"Ausualia's native softwoods consist of the Cypress Pine 

of the interior, Hoop, Bunya and Kauri Pines of the north­
east coast and the Huon, King \Villiam and Cclcl}·top Pines 
of Tasmania, as well as a few Podocarps and other coniferous 
genera of no economic importance. 

"The Cypress Pines ( Callitris spp.) occur scattered all over 
Australia. The largest areas of compact stands arc however, 
to be found in the central districts of New South \Vales 
and southern Queensland, in regions of 20 to 30 inches rain­
fall where Callitris glauca forms almost pure stands with 
occasional patches of Callitris calcarata. . . . The cut of 
Cypress Pine in New South \Vales and Queensland over 
the last seven years has averaged about 1 ,8oo,ooo ~ubic feet 
sawn, but for 1944-45 was less than r,soo,ooo cubrc feet. In 
New South Wales these stands have been cut so much faster 
than they are growing that in order to m~intain supplies ~o 
the established mills, trees as small as 8 mches and less m 
diameter breast high over bark are being utilized." 

"Hoop Pine ( Araucaria ctmni11ghamii) occurs scattered 
and in small stands throughout the rain forests of south­
eastern Queensland and north-eastern New South Wales. 
Bunya Pine ( Araucaria bid'l.l.'illii) occurs ~vcr a muc~ s~~er 
area of south-eastern Queensland and owmg to the smulanty 
of its timber to that of Hoop Pine, the two arc marketed 
together. They furnish valuable timber, used particularly for 
the manufacture of plywood and veneers and for joine~ and 
cabinet work generally. . . . It h~s also been _estimated 
that the original stand of these . spectes \\:as eqmvalent to 
8so.ooo,ooo cubic feet sawn, but ts now estnnatcd tha~ there 
remains only the equivalent of about so,ooo,ooo c~btc feet 
sawn. The log cut for some years has averaged a ltttle over 

1 o,ooo,ooo cubic feet per annum, ~qual to a sawn output of 
about 7 ,ooo,ooo cubic feet, of whtch Bunya Pme has repre-
sented about ro per cent." . 

"Fair stands of Kauri Pine ( Agath1s rolmsta) were once 
to be found in south Queensland, but they have now nearly 
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all disappeared as a re!iult of cutting.Agathis palmerstoni now 
supplies practically all the output. It occurs in nonh Queens­
land, wh~re there arc also small patches of A. microstachy«. 
· . . I· or some years the output of Kauri Pine has been 
about j,ooo.ooo cubic feet sawn. but for the last two or three 
years has been only about 500.000 cubic feet per annum." 

·~The Tasmanian Pines, King \Villiam ( Athrotaris selllgi­
notdes), Huon (Dacrydium frtmklinii) and Celerytop (Phyl­
locl~4us rb:'mbo!dnlis) grow naturally scattered through 
:he 1 asmam~n ram !oresr.s in generally very difficult country 
t rom the P.omt of vtcw of access. King \Villian1 Pine was the 
n~ost plenttful an~ Huon Pine the most intrinsically valuable. 
1 he Celcrytop Pme was a some\\! hat smaller tree than the 
othc: two. Small quantities of all these Pines are still being 
obtame~. the sawn output being equivalent to about 1,500,000 
sup~rficta.l feet per ann~m. These Pines all provide a fine­
g:~me~ tunber of the highest quality with remarkabl little 
dtstomon or shnnkagc 10 seasoning." Y 

Les ormes ?~ F~ance. By AL"G. CHEVALIER. Rev. Bot. Af'IJ. 
& d' A gr. 1 ro pzcalc ">2 · ~ )-4 2 -- & 2 56 . . . - . - · )) : ·P 9-459; 1941. 
T o r~c ~·x spectes of Europe gi\'en by Rehder (UI 

ho/ltmdrca ts probablv a h}·brid) ha . b. dd mus · U . · \ e een a ed U py-
renazca, . galltc.T. u. "...'Ulgaris and u Ia E . r h 
Il~lm ( U. procera) also grows i~ the pa;k~orofynocrteah. ng as 
• ranee. -western 

The trees, hvbrids woods d 1 .6 . 
and a kcr for" idcmificat'ton' an c assdt canons are discussed 

· presentc . 

Contr~bution a !'etude des charbon s de bois de 1' f . 
<?ccldencalc Fran~aise. By A. A . . . . a rtque 
(omptes Rendus l'Assoc c'o! . SUBRf:\ l L U .. ActeJ & 

· omes- ctcnces (P · ·) 16 
r83-r84- rBs; 6r-6s; , 940. ans : 

Charcoal from man\' ~pecies 1 b 
fuel in gasogene motor cars \ ·t 

13
s een tested for use as 

· · • anv cxcellcn h 1 h 
been ~ound indicating the fcasibillrv .of . t c ar~oa s ave 
port m these regions. Tables a • . . thts mc.ans of trans­

re gn:en showmg common 
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names, scientific names, origin, density, and volumetric 
consumption. 

Previous articles were published ibid. 16: 177: 25-35; 
16: 178-179·180: 37-47; 16: 18 1-182: 49-59; 19-JO. 

Les forets coloniales de Ia France. Bv Lours I...AvAu­
DEN. Rev. Bot. App. & d'Agr. Tr()picale 21: 239-240; 
185-365, 509-622, 67 1-752; maps; 1941 . 
This pafer presents an extensive study of the forests and 

forestry o the French Colonies, particularly African and 
Madagascar. Considerable discussion is centered upon the 
destruction of tropical forests through improper cutting 
practices. It is contended that as the equatorial forest is 
removed the moist condition is lost and the typically poor 
soil will henceforth support only a poor forest growth or 
may revert to brush land. These forests are typically un­
evenaged and would best be handled as such. 

The trees of economic importance, their uses, ranges, and 
silviculrural characteristics are described in Part IV. 

La denomination officielle des principaux bois colo­
niaux francaise. By D. NoR~tAND. Rf'i..•. Bot. App. & 
d'Agr. Tropical 23: i6o, 261 & 262: 16o-164; 1943· 
Official names arc given for the more important woods 

exported from the French Colonies, particularly into 
European markets. Those listed were normally exported 
(prior to 1939) in annual quantities exceeding a million tons. 

A.- Woods imported from the African colonies 

Okoume = Aucormzea klaine~m~~ Pierre (Burseracea). Gabon: V : 
(vernacular names) Angouma. 

Aiele = Canarium Scbweinfurtbii Engl. (Burseraceae). Ivory Coast; 
Cameroon: V. Abel. Acajou pale; Gabon: Abeul, M'Bili. 

Acajou d'Afrique = Kbaya iwrensis A. Chev. (Meliaceae): Iv~ 
Coast: Grand Bassam; Cameroon: V. N'Golon; Gabon: Zaminguila. 
N'Dola. 
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Acajou blanc = Kbaya antbotbeca C. DC. (Meliaceae).lvory Coat: 
\ •. Ira, Krala, Acajou grand Lahou; Cameroon: ,\langona; G.boo: 
Dilolo. 

Tiama. = ~mandrop/Jragma tn,zgo~etue C. DC. (,\~eliaceae). Ivory 
Coa.~t. F.x.~ts m Cameroon: V. T1mb1; Gabon: Abeubcgne. 

Sapclli = f:nrandropbragma C)'lindricum Sprague (Meliaceae). 
Cameroon. l~im in l\'~ry Coa~t: V. Aboudikro. T he woods exponed 
u_ndcr these names conung from 1\l ungo (Fronncr of Cameroon under 
l:.nglish mandate) and from cerrain timber yards in the Ivory Coast are 
related to Kos1po. 

7 
Sip?= Emtmdrofl.•rag?JM utile Sprague (.\leliaccae). Ivory Coast: 

\ . ,\lebrou, as Ac~JOU de Sassandra often. E:xU.ts in Cameroon : V: 
Ass1; G:1bon: V. As~ic, Cossi-Cossi. 

Kosipo = F<:n~randrophrag111a Candollej H~rrns {i\leliaccae). Ivory 
~~ast. I XJ~ts m Cameroon: V. Atom Ass1e . .\r1xed with lots of Acajou 
It 1S nc\·cr cxportcd up ro now under its true name. ' 

, Bo.~sc = ~.uar:a cedrar.r Pellegr. (,\leliaceae). Ivory Coast: CCdre 
d Afnquc. busts m Cameroon V. Ebangcm\·a. Similar wood f · h d 
bJ: Gz4t1'e4 Tbumpumii Sprague & Hutch. Gabon, ,\loycn u~~ ~. 
KIS~ko~. Ivory <?>.a~t; ~r. 1\ l~tigbanaye. Frequent confusions for ~~ 
trees \\Hh the 7 rzchillla spec1C!.; woods often sold A · .,.;J 
Ac:IJOU odorant d'Afriquc. as C3JOU .,....e or 

Kotibc = Cirramber,1 pap.r.:erifera A Chev (Til' ) 1 
Coast. Smular woods exist in Came roo~. \' . 0 . I !aceae . \'ory 
Aborbora. In mixturC' wuh lot f •\ - .f . \ ouc; G2bon: V . 
from Gabon. :. 0 

- ca1ou rom rhe h ·ory Coast and 

Oboto- Mmmnea africaTUJ Don (Guttif 
Djimbo; Cameroon V. Aborzok· ,..._b \T Eberac) .. Ivory Coast: V. 

- .~ .. on· . orn k lb' s·. 
wood furnished by \lammea klainemza. Pi~rrc ~/~ d· .~cah . lmilar 
AcaJOU from Gabon. · · IXe \\ It lots of 

Niangon - 'rtmieti,, utilir Spra e (S . 
E.xbrs in G2bon: V. Ogouc. That c!:in f:~~u;la~e~e). Ivory ~oast. 
mshcd .,br the vam·ry f,T.ritlrmr Pcllcgr. of the s c~t ~~~ry ~ast 1s fur­
from CTaiJOn !Jy the variety densiflora Pclleg;.P cs 1 · UfiiJS, and that 

Makorc = Mimmof!S ( Dmnoria) Heckelii H 1 
otaccac). h·ory Coast. utc 1• & Dalz. (Sap-

Douka- Wumrops (T ieghemel/a) ..~ · 
Gabon: V. Okala. M

1 ne:ma H · Lee. (Sapotaceae). 
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Moabi = Mimusops ( Bailltmella) Djave Engl. (Sapotaceae). 
Gabon: Adza. Exists in Cameroon: V. N 'jabi. lmproperlv called Poirier 
d'Afrique. ' 

Iroko = Cblt'Wopbota excelra Benth. & Hook. (Moraceae) . Ivory 
Coast: V. Odoum; Cameroon: V. Bang; Gabon: V. Abang. ,\landji, 
Kambala. Improperly called African Teak (Teck d 'AfriqueJ or 
African Oak (Chene d'Afrique). Similar wood furnished by C. regia 
A. Chev. in Ivory Coast. 

Ayous = Triplocbiton sclcroxylon K. Schum. (Stcrculiaceae) . 
Cameroon. Ivory Coast: V. Samba. Another commercial name: Abachi. 

Avodire = Turraemthus africfl7lll Pellcgr. (,\teliaceae). Ivory Coast. 
Similar woods exist in Cameroon: V. Engan; Gabon. 

Limbo= Ternzinalia mperba Engl. & Diels (Combretaccae) . Cen­
tral Congo: V. Limba; Ivory Coast: V. Frakc; Cameroun: V. Akom, 
Frake. Perfectly white wood (Limbo blanc) : improperly called some­
times Oak-Limbo (Chene-Limbo); perfectly brownish-gray wood, 
veined with black (Limbo noir): improperly called Noyer (\Valnur) 
of Mayombe. 

Azobe = Lopbira procera A. Chev. (Ochnaceae). Cameroon: Y. 
Bongossi; Ivory Coast: V. Azobc; Gabon: \'. Akoura. Sometimes called 
Bois de fer (ironwood) ; another commercial name: V. Ekki. 

Dibetou = LOtJoa tricbilioides Hanns (Meliaceae) . Ivory Coast. 
Cameroon: Bibolo; Gabon: V. Eyan, Dilolo noir. Improperly called 
Noyer d'Afrique. 

Bilinga = Sarcocepbalus Trillesii Pierre (Rubiaceae) . Gabon: V. 
Aloma; Ivory Coast: V. Badi; Cameroon: V. Akondoc. Other com­
mercial names: Bois d'or Opcpe. Similar wood furnished by: S. 
Pobequini Hua (= Sibo). 

Bahia= Mitragyna ciliata Aubr. & Pellegr. (Rubiaceae). Ivory 
Coast. Cameroon, Gabon: V. EJclom. Improperly called sometimes 
Tilleul d'Afrique. Similar wood furnished by M. rtipulosa 0. Kuntze 
(= Voukou). 

Bubinga = Copaifera Tesmurnii Hanns (Caesalpiniaccae-Legum­
inosae). Cameroon: V. Essingang; Gabon: V. Ovang, Kevazingo. Im­
properly called sometimes Bois de Rose d'Afrique. Similar woods 
furnished by C. Demeusei Hanns and C. coleosperma Benrh. 

Movingui = Dirtemotumtbus Bembamianus Baill. (Caesalpiniaceae­
Leguminosae) . Gabon: V. Ogueminia; Cameroon: V . Eyen. E."tists in 
Ivory Coast: V. Barre. Improperly called sometimes Acacia d 'Afrique 
or Ciuonnier d' Afrique. 
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Framire = Ttmzin4li.J ;,,.or~ A. Chc\'. <Combreraceae). Ivory 
Coast. 

Padouk = Pterocarpus Soyauxii Taub. (Papilionaceae-Legumi­
nosae) . Gabon: V . M'Bcl; Cameroon: V. ~l'beu. Other commercial 
names: Bois corail, Santal rouge. 

Olon tcndre = \'aricty of Fagarot macr()/Jhyl/a Engl. <Ruraceae), 
Gabon : V. ~ungo. ~·rorwol. E:xists in Cameroon: \ ' . Bongo. 

Olon dur Olonvogo = Fa:;ara macroph:ylla Engl. (Rutaceae). 
Ivory Cuast: V. Bahc; Gabon: V. Olom·ogo; Cameroon. 

Doussic = A fulia pac!Jyloba Harms (Caesalpiniaceac-Lcgumino­
S3e). Cameroon. Exists in G.lbon. Similar woods furnished by A. 
africana Smith = V . Linguc and A. bipindcnsis Harms. Sometimes in 
commerce under the name Edoussic and even Eyene. 

Zingana = Bracbysregia sp. (Caesalpiniaccac-Lcguminosae). 
Gabon. \'. Zd.mmo. Exists in Cameroon: V. Amouk . 

• ~bene - Disopyros crassiflora Hiern (Ebenaceae) . Gabon: V. 
Ev1la; Camc:roon: V. ,\ le\·ini. 

. Tali = E?t":opblot:rnn r.;orense A. Ch~v. (Caesalpiniaceae-Legu­
nunosae). h ory Coast. Smular woods furnished by E. guineense G 
Don. Cameroon. Gabon \ ' E.loun. ' 

B.-'"'oods imported from Madagascar 

Ebcne = Diospyros Perricri j um (Ebcnaccae) Eb · d M · 
Similar wood:, furnished by tJther s~· cie:. includin.g. enhe eD, aJ~nga. 
rbumln H' 0 h · per aps . 7mcro-ts 1ern. t cr commeroa names· Ebene T L'b ' Fort-Dauphin. · amatavc, c_ ene 

Palissaodrcs = Dalbergia sp. (Papilioniaceae 1 • Pal' 
sand j\1 · 1 · . - .egununosac). ts-re aJunga = Jalberf!.la mcbocarpa Bak Orl . 
names: Palissandre Tamat:t\', F .. Ri · 1cr commcrctal 
botanical idcntificauon of .th~ ~oo~u.,xs su'lol and P~l. Faux Rose. The 

unccrtam. 

Hintzy = lnrsia bijuga C. Krze. (Caesalpiniaceae Legu . ) - mmosae . 

C.-Woods imported from Indochina (Cambodia and Annam) 

D au = Dipterocarpus sp. (Dipterocarpaceac) s . 
~hoeuteal , yang. Improperly called T cck rou .c outh-lndocluna: V. 
fea'k of Cambodia). Wood furnished rinc· f. du Cambodgc (red 
D. ohwsifolius T cysm., D. intricarus 0 ~ D•pal ) by D. alatus Roxb., 

} er, · tuberculatus Roxb. 
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Lim= Erytbropbloeum Fordii Oliv. North-Annam. Improperly 
called Teck Lim. 

Dang Huoog = Pterocarpm pedattls Pierre (Papilionaceae-Legu­
minosae) . Indochina: V. Thnong, ,\fav Douk. Other commercial 
names: Maidou, Padouk d'lndochine. · 

Palissandre Trac = Dalbergill cocbincbinensis Pierre (Papiliona­
ceae-Leguminosae). Indochina: V. Kranhung. 

Pin Thong = Pinus Merlmsii Jungh. (Pinaceae). Indochina: Sral. 
Other commercial name: Pirchpin d'lndochine. 

Bang Lang = Lllgerstroemia sp. (Lyrhraceac). Indochina: V. 
Sralao, Entranel. Wood furnished principally by: L. angustifolill 
Pierre, L. Flosreginae Rerz. 

Sao= H()/Jea odorata Roxb. (Oipteroc-arpaceae). South-Indochina: 
V. Koki. Similar wood furnished by H . dealbata H ance. 

Ven Ven = Amsoptera cocbincbinensis Pierre (Dipterocarpaceae). 
South-Indochina. Similar woods furnished by: A. glabra Kurz, A . 
robusta Pierre . 

Goi = Aglaia gigamea Pellcgr. (.\lcliaceae). ~orth-Indochina. 
Similar woods furnished by different species of the same genus. 

Gu = Sindora cocbinchinmsis Pierre (Caesalpiniaceae-Legurnino­
sae). Indochina: V. Krakas. 

D .-Woods imponed from Guiana 

Amarante = Peltogy11e venosa Bemh. (Cacsaleiniaceae-Legurnino­
sae). Another conunercial name: Bois violet . Sim1lar wood furnished 
by other species of the same genus. 

Angelique = Dicorynia paraensis Benth. (Caesalpiniaceae-Legu­
minosae). Improperly called Teck Guyane (Guiana T eak) . 

Amourette = Piratinera guianensis Aubl. (Moraccae). \Vood of 
speckled letters. 

Wacapou = Vm111capoua americana Aubl. (Moraceae). Another 
commercial name: Epi de ble (Head of whear). 

Coeurs dehors = V atairea guianensis Aubl. ? (Papilionaceae­
Le~minosae). Botanical identification uncertain, perhaps Bowdicbia 
guumensis Ducke. Often mixed in with lots of Wacapou. 
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Saint-Martin rouge = Andira coriacea Pullc (Papilionaceae-Legu­
minosae). 

Sarine= Piratinera paraensis Ducke ( Moraceae) . 

Balata rouge= M1milkara bide11tata A. Chcv. (Sapotaceae) . An­
other commercial name: Abcillc. 

A propos de la nomenclature de quelques Sapotacees 
africaines. Bv Auc. CHE\ALJER. Rev. Bot. A pp. & d'Agr. 
Tro-pJca/e 23: 'z66, 267 & 268: z8:z-285; •9-+3· . 
The author is not in accord "ith the genus Poutena as 

presented by Ch. Baehni: 1\lemoires sur 1es Sapotacees,. II. 
Le genre Pouteri,r. Caudollea 9: 147-4-76; 1942. (See T ropzcal 
\Voods 89: 6z.) The seven African genera, placed by Baehni 
in Pouteria, are reviewed. 

Sur quatre genres de Sapotacees de 1' Afrique occi­
dentale. By A~a. CHEvALIER. Rev. Bot. App. & d'Agr. 
Tropicale 23: 266, 267 & :z68: z86-194· 1943 . 
The four genera Pacbystela, Synsepalum, Afrosersalisia, 

and Rogeouella are described and the diagnoses given for 
the ~7 est African new spectes of these genera. 

Peut·o~ creer des forets de coniferes dans les pays 
troptcaux? By AvG. CHEVAtli:.R. Rev. Bot. App. & d'Agr. 
Tro-picale 24: 169. 270 & 271: 1-6; 1944. 
The author recommends the establishment of Conifers in 

deforested t;op~cal regions not. only for wood supply but 
also to rehUJid unpO\ enshed so1is for che growing of more 
complex foresrs. 

Les arbres a ail de !'Afrique equatoriale. By AuG. 
CmvAUF.R. Rev. Bot. App. & d'Agr. Tropicale (Paris) 
27: 291 & 292.: 22-25; '9-+i· 
T" o trees of equatorial Africa, Sc&rodophloeus Zenker; 

Ha:ms a~d J:Iu,r Gab~nii Pierre, have long been noted fo r 
the1r garlic-hke odor. fhe bark and leaves are used in place 
of garlic bulbs for flavoring. 
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Two additional trees ''.rith a similar odor are now reported: 
these are Afrostyrax Kamenmensis Perkins & Gilg and A. 
lepidophyllus Mildb. 

Note SUI les bois de Zingana et auttes cesalpiniees 
africaines a tres petites folioles. By D. NoRMAND. 

Rev. Bot. App. & d'Agr. Tropicale 27: 293 & 294: r 39-
150; 1947· 

In the study recently published in this same review, A. 
Chevalier announced that the characteristics would be given 
of the woods of the trees of tropical Africa, of which he has 
made an interesting revision. 

The appearance and wood structure of Dipetalantbus A. 
Chev., Tripetall711thus A. Chev., and Talbotiella Bak. ~· are 
still provisionally unknown. Scorodophloeus Z e-nker_t ~d 
Berlinia polyphylla are not included although figunng m 
Chevalier's above-cited work, as they belong to the Caesal­
piniaceae of small leaflets of the same morphological. type 
as certain Afzelia, Dialium, Co-paifera and other species of 
the Cynometra, Brachystegia or Monopetalanthus. 

The systematic examination of the woods of this series will 
be the object of a later note. . 

Included here are: Microberlinia A. Chev., Tarmmndu.s 
L., T essmmmia Harms, Brae by stegia Benth., Cy11ometra L., 
Hy1neuostegia Harms, Cryptosepalum Benth., Monopetal­
anthtts Harms, and Zingtma A. Chev. 

The exterior appearance of. the. woods. as well as. their 
internal structure is dealt wtth, m pan1cular detail for 
Microberlinia and Monopetaltmthus.-M. RECORD. 

La famille des Huacaceae et ses affinities.. By Auo. 
CHEVALIER. R ev. Bot. App. & d' A gr. Tropzcale 27: 29 1 

& 292: 26-29; 1 plate; 1947· 
. . f h f ily and the two genera, The descnpnve features. o t e am 

Hua and Afrostyrax, are gtven. 
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Four new species of Memecylon from east tropical 
Africa. B\· ]. P. ~1. BRENAN. Kew Bul. No. 2: 89-96; z 
figs.; 1946: 
One, .H. G reeuway i Brenan, is a small evergreen tree 

common only on the rock slopes of Mlinga Peak. 

Some ecological observations on a tropical forest type 
in the Gold Coast. Bv A. FocGJE. four. Ecology 34: 
1: SS-106; 5 figs.; February 1947. 
"The . . . description has been confined to the forest 

type studied in the Bobiri Forest Reserve, but forest of the 
same physiognomic formation and similar floristic composi­
tion covers a very great area of the Gold Coast. It passes 
graduall~, almost imperceptibly, into the "Evergreen For­
est.' or 'Rain Forest' of Richards, in the south-west of the 
colony and into a drier type of forest to the north and east. 
The structure is indeed very close to that of the Rain Forest 
proper and it is doubtful if a purely structural difference 
could be drawn bern·een them. There is a greater difference 
bet\\:e~n Jt and the drier type which has only two strata. 
FlonsttcalJy . the typ~ described is exceptionally rich and 
extr~mel) nuxed. Ow~g to the luge numbers of unclassified 
spe~1es the Enumeration Survey cannot be used as an indi­
cation of the number of. species. me~ with throughout the 
forest but on the rwo strips studaed m detail, whose area is 
only 0.1 hectare, no fewer than 7 5 species occur in the tree 
:md shrub layers alone~ and they belong to fifty-three genera 
m t\venry-rhre~ fam1hes. Of the emergents and dominants 
only Tnplochtt011 sclerox_ylon I{J. Schum. and the Celtis 
spp. consmute any _a:pprectable proportion of the whole. In 
the understory C/etdton gabonicum Ba1'll 1·s h d · 
1 . . . . ere ommant, 
>Ut as mentioned above th1s Js thought to be 1 1 

renee." a oca occur-
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Vexploitation forestiere au Congo Beige. ByF.PECHE. 
Bul. Comptoir Vente Bois C01zgolais (Brussels) No. to: 
2-3; May 1947· 
Exploitations should be organized through the use of more 

powerful engines. Many-wheeled motor lorries and power­
ful Diesel tractors equipped with tow-lines in addition, 
would lower the cost of transport. This development, ren­
dered necessary by commercial exigencies, should be accom­
panied by a strengthening of bridges.-M. REcoRD. 

Les Toona's ou Cedres batards. Arbes de reboisement. 
By AuG. CHEVALIER. Rev. Bot. App. & d' Agr. Tropicale 
(Paris) 24: 272,273 & 274: 152-165; •944· 
The author is of the opinion (as poi~ted out_ by Alphonse 

de Candolle in his Geographie botamque rmsomzee J that 
many species of plant life d~ not al'~ay_s occupy the ~rea 
best suited to them. Many t1mes arttfictal forests may_ be 
created of trees that will grow in their man-made habitats 
much better than in the spots where accident or n~rure puts 
them. This can be turned to advantage commerct_ally, an.d 
the importation of species often will leave behmd_ theli 
parasites so that the trees will prosper ?etter than ~~ the 
country of origin. The Too11a's! cafled m .Fren~h: Ce~re~ 
batards, Faux Ailantes, and Aca1ous de Ctune (m ~nghsh. 
Bastard Cedar False Ailanthus, Mahogan~· of Chma) are 
very remarkable as r~gards ability t~ acchmate themselves 
to different surroundmgs.-(Tra1lslatt~z) . 

Th T o01la and its charactensttcs are descnbed, a 
e genus . · di f owth and 

revision of the spec1es presented, the rapt ty 0 gf rh d 
. . d d h roperties and uses o t e woo s plantmgs d1scusse , an t e p 

are given.-l'vlARY REcoRD. 

. 1 ineuses et leu avenir 
Les Sapotacees a grames 0 eagR Bot App & d'A"". 

1 B A CHEVALIER. ev. · · o· en cu ture. Y UG. 
6 

. _159. 1 plates, 1 fig.; 1943· 
Tropicale 23: 1~0,,26 1 &/ 1

' 9Jy ot'the Sapotaceae with 
This is the begmrung 0 

• a ~ for conunercial plantings. 
oily seeds, that may be swtab e Pi11'kii (Karite) is included. 
A monograph of Butyrospermtmt 



TROPICAL WOODS No. 91 

:Etudes botaniques sur le genre Hev_ea. By AuG. CHEv­
ALIER. Rrv. Bot. App. & d'Agr. Tropzcnle 22: 245 & 146: 
1-12; 4 plates; 1942. . 
The author recommends an extensive study of Heve11 

species. h\·brids, and fo rms. AlJ ecological or morphol?gical 
forms should he studied and the latex analyzed chem1cally. 
From the extensive regional studies selected material should 
be propagated to develop the best kinds for utilization. 

Plates representing four species are presented. 

Le statue acruel d u genre Coffea L. By AuG. CHEvA­
LIER. Re"-'· Bot. App. & d' Agr. T ropicale 22: 247 & 248: 
129-1 50; 3 plates; 1942. 
The history of the genus is reviewed and a fixed status 

proposed. The resultant genus retains some fifty species. 

Botanical names of forest trees. By W . H . GurLLEBAND. 

Forestry (Oxford ) 20: 78-79; 1946. 
T he standard Forestry Commission name (botanical) is 

given for twenty-eight important trees. The present names 
according ro International Rules are also listed . ... 

Fence and barrier plants in warm climates. By F. N. 
HowF.s. Kew. Bul. No. 2: 51-87; 1946. 
"': large number of plants, probably more than 500 

spec1es. are used for hedges or fences in the wanner parts 
of r~e ~vorld. Some of these are now widely distributed in 
cult1vat1on and are to be found, sometimes naturalised, 
wherever condinons are suited to them, whereas others ap­
pear to be more or less peculiar to certain countries and have 
not yet become \\ idely adopted as hedge or fence plants." 

.\lore than 130 species are discussed. 

W orld t imbers, VoL II. Pub .. by Timber Development 
Assoc., Ltd., (75 Cannon St., London, E. C. 4.). 1947. 
Additional single pages have been issued covering the 

species Pine-Ponderosa, Podo, Pyinkado, Sugar Pine, and 
Western White Pine. 
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THE DECAY RESISTA!'\CE OF CERTAIN CENTRAL 
AMERICAN AND ECUADORIAN \VOOOS 

By THEODORE C. Scm:~<'FER and CATHF.RJJ'\t<~ G. O t.:l'\CAJ'\ 

Patbologists, Division of Forest Patbo/ogy,• RuremJ of Plant htdurtr)', 
Soils and Agriculmral Engf11eering, Agrirulntr.1l Resemcb Ad11rimstra­

ti071, Unitt'd SMtes Department of Agriculture 

As a part of the war effort, information and data were 
gathered by the Forest Service relative to the suitability for 
various pt1 •-poses of a number of Cc':lu~l An~erican and 
Ecuadorian woods.2 Samples of the spec1es mvcsngated ·were 

'In cooperation with the Forest Products Laboratory, maintained by 
the Forest Service, United Stares Department of A~riculture, at 
Madison, \Vis., in cooperation with the University of \\'1sconsin. 

2Latin American Forest Resources Project, financed bv the CO-
ordinator of lnter-Amcrican Affairs. · 
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collected and sent to the Forest Products Laboratory for 
detcrn1inations of physical characre~stics and properties. 
J\laterial representing 41 of t~e spectes was also tested, for 
deca\" resistance, and the findmgs of thJs phase of the \\ ork 
arc the subject of this report. A few of the species we~e 
tested in Central America. bur most of them were tested m 
\ Visconsin and ~ 1ississippi.3 

~LnERIAL A'\D TEST PRocEnvREs 

Tests in Central America 

These tests were made in soil, using small stakes in order 
to accelerate results. They were established at two places, 
Barra Colorado Island, Canal Zone and T urrialba, Costa 
Rica. ~even species collected in Costa Rica and Panama, and 
three Lmted States species included for comparison were 
tested at both places. The latter consisted of Douglas-fir, 
from ,·irgin trees gro-wn in -..vcstem Oregon, scveml strains 
of blac~ locust, grown in the ~onheastem Cnited States, 
and whtte oak. from large trees grown in ~onh Carolina. 
Five of ~he locust trees represented ,,·ere of so-called yel­
low. strams, the wood of "' hich is generally regarded as 
havmg mo~e than average durability for the species. \Vood 
from the SIX othe~ tree.~ appeared for the most part to be 
fully as decay reststant m these rests. I r is not known how 
typtcal the Douglas-fir and white oak wood was in this 
respect. 

Mate~al for _rhe tests was sawed into small stakes. 6 mches 
l?ng •. I mch Wide, and Ya to Ys inch thick. Thickness varia­
tion m stakes of some of the tropical woods \.Vas unavoidable 
:>cc:~usc o.f the h~rdncss of the wood and the limitations of 
oc:a.

1 
~av./ng C<]Utpmc~r. The stakes \.\Cre taken insofar as 

p?ss1 > e rom three dtfferent radial positions in the heart~ 
\.\Ood of each tree, name!), the outer third of the h d __ eartwoo 

"The collection numbers of trees sam led f . . 
States mav Le obtained from the Divi of testtng m the U nitcd 
M:adison. 'rhe~e numbers were assigned ~'?n o bForcstf Pathology, at 
for the I..:atin American For~;st Resourc.,;\ pme~ ers o the field party 

~• rOJCct. 
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radius, the intermediate third, and the inner third. Stakes 
for the Central American tests also were taken from the 
sapwood of a few species, but not enough were included to 
warrant consideration of the results. 

The testing \vas done by setting the stakes in soil to a 
depth of 3 inches. The stakes at Barro Colorado \\'ere ~n­
domlv distributed in seven different plots, two of whtch 
were' screened against tennite attack. Those at ~urrialba 
were randomly distributed in fi\'e plots, none of wh1ch w~re 
screened, hut which fortunately escaped much reroute 
attack. 

The decay and termite damage was rated visually an~ by 
using a knife to aid in determining the extent of softenmg.4c 
At the completion of t~e test, .some. of the Bar:o Colorado 
stakes were sawed to umfonn dunenstons and esnmatcs made 
of the losses in specific gravity of the .dry \\.'?od. Th~e 
estimates were based on the difference m spec1fic graVIty 
between the wood below ground and the essenti:tlly sound 
wood two to three inches above the ground line. 

Tests in the United States 
Tests in Soil 

Two stake tests in soil were made in the United States, at 
Saucier, .\lississippi, and at Madison. \:Visconsin. These c?n­
tained 35 woods from Ecuador, three ~rom Central A~enca, 
and the same three United Stares spectes already ment1oned. 
The stakes were 1 by ~ by 6 inches. They were taken 
where obtainable from the four radial positions, including 
rhe sap'-vood, mentioned in connection with the Central 

'The writers arc indebted to the following persons for carrying out 
[he tests in Central America: 

John A. Scholten, Forest ProdU(:ts L~b<?rntory, for prepari~g and 
labeling all the test stakes and for cstabhshmg the t~t at Turnal~:a. 

Theodore J. Grant, Rurcau of Plant Industry. Soils, and Agncul­
rural Engineering. for ascertaining :and rcpomng the results of the 
Turrialba test, and . 

James Zctek, Bureau of Entomology and Plant Quarnnnne, for esub-
lishing and reporting on the test at Barro Colorado. 
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American tests. In a little more than 6o percent of the species 
there was no visible differentiation with respect to heart­
wood and sapwood. l n these inst~nces the ou~~m1ost inch 
of wood wa~ rested as sapwood. \Vtth some addltlonal allow­
ance for !i:tpwood, the remaining wood was tested as nominal 
heartwood. The radial depths arbitrar ily allowed for sap-;­
wood arc listed in the tabulation of results; these varied 
somewhat according to the diameter of rhe trunk section. 
\Vood from each radial position was tested in duplicate at 

each site. 
The test :n Saucier was made in a rather sandv soil, of 

relative!~ lo\\ fertility, on a screened plot. T11e one at 
\ 1adtso~ ''a~ made indoors. in large covered bins containing 
loam sot!. Dtsttlled '' arer was added to the \laclison soil as 
needed to make it cohere without being sticl<'t when balled 
~n the h:md. The purpose of the ind~or exposure was to 
msure decay throughout the winter months. The stakes in 
both tests were. randomly distributed and set in the soil to a 
depth of 5 inches. 

ll:'e amoun~s r. f decay were measured by· the percentage 
loss m dry wetght of the stakes. \\'eighinCTs for this purpo'"se 
were ~~d~ bcfor~ and. after testmg.~ with the wood dried 
to eqmhbnum wcJght m a special condition'1nCT ro · · d ~ . ,.., om mam-
tamc at 30 percent relattve humidity and ho~ F . . 

Pure-culture Tests 

Samples from the pieces of wood that f r . h l h k . • 1 . u ms ec t e sta ·es 
'-'ere a !-.O tc~ted agamst pure cultures of '''ood . f : 
A dd

. · 1 · -rottmg tu1c71 
n a mona spectes from Central America (Q . :;, . e: • ) . . 

1
. . 11, reus copt:-

y tms \\as a so mchtded 111 these tests Th . . 
were I hv ' hy ~-inch blocks t.he sh. o.. . ed test S_PCcnnens 
· . ' . · · rtest tmenston 1 • 
m the. dtrec(lon of the grain. Each test was made · .· .>etng 
As Wtth rhe stakes, the amounts of deca . w m tltphcatc. 
the percentage loss in the drv wet"ght ofyh ere measured hy 

l
'h d • t e wood 

e ecay was carried out in 6_ · 
bottles of the French 5 uarc tv e ounce. s~r~w-tnpped 
of nutrient medium con~isring . r , each concammg 20 ml. 

o 2.5 percent of T rammer's 

No. 92 TROPICAL WOODS s 

diastasic malt extract and 1.5 percent of Bacto-agar in dis­
tilled water. The substrate was hardened with the bottles 
on their sides, and inoculated shonly thereafter. The air-dry 
test blocks were partially sterilized by autoclaving for 20 
minutes at 21 2 ~ F. They were then cooled and placed, one 
to a test bottle, on a Y -shaped, 4 mm. glass rod resting on 
the mat of fungus mycelium that had been allowed to cover 
the substrate. Following this, the bottles and contents were 
stored for 4 months in a room having a temperature of 8o

0 

F. and a relative humidity of about 65 percent. 
Eight fungi were used: Lenzites trabea (Madison 6r 7), 

Poria monticola (Mad. 698),11 P. i11crassata (Mad. 563), 
P. species, (two strains, Mad. 43415 and Wash. 142), 
Surreum frustulosznn (\Vash. 56461-R), Polyporus versicolor 
(Wash. 72074), and P. gilvus (Mad. 43320). The last three 
produce what is known as "white rot," because of the lighter 
color usually imparted to the wood, and the others produce 
"brown rot." In general, the white-rot fungi destroy both 
cellulose and lignin, whereas the brown-rot fungi use little 
or no lignin. Inasmuch as S. (rustulosum is not a typical 
white-rot fungus. however, and because it behaved more like 
a brown rotter it is considered with the brown-rot fungi in 
this report. The brown rotters and S. frustulosum were used 
on aU of the wood prepared for testing. The two Poly porus 
white rotters were not used until later, after it became appar­
ent from supplementary tests that these could vigorously 
attack many of the woods that we:e markedly resistant to 
the brown rottcrs, and therefore mtght be expected to give 
results more indicative of the relative decav resistance of the 
species. Sufficient material remained at this time for testing 
only the outer heartwood and some of the sapwood. 

•This fungus "'<IS formerly named Poria microspora, and was re­
ceived originally from R. \V. Davidson, Division of Forest Pathology, 
Plant Industry Station, Beltsville, Md. 
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RFsUJ..;l!> oF TrsTs I'- C.:~rRAt. A:-.tERICA 

The rclati\'c res1~rance to decaY and termites exhibited by 
heartwood stakes of the different woods tested in soil at 
Barro Colorado and at T urrialba is sho\\ n in Table 1. The 
:t\'cragc rating in each case IS weighted ac~ording to the 
rclath·c area of wood on the trunk eros.<; secuon represented 
by thl· three heartwood zones samples (sec page 2). Thus 
the weights \\here all three zones are represented were 5, 3, 
and 1, for the outer, inrem1ediare. and center heartwood, 
rcspecti,·ely. These weighted a\ crages approach what might 
ht expected had the cnme cross sectional area of heartwood 
been tested. 

I he order of decay resistance indicated for the different 
species was not alrc)gether consistent. In ,·iew of this it 
sccm<:l~ hest to consider the overall .evidence simply by 
aYcragmg the four to five deca: resultS liSted for each species. 

Spc<in <hnr.woo.l only) 
No. of 
tt.., 

CtmJ,., clliodor.> (•L.turcl") : 
( h.mop:tlr• nunc.ma (~Crnizo") 

3 
Nuw:drG ·-him ( lbmhno Colorado") ~ 

f'mr~ ngt711 ( .. Pizlrri'') 
3 

Y A"D T D:O.IfT( R nJSu~n At T c•alALA4. 

Pb<o 
collcncd 

Cosu Rica 

P~n2m2 

P2IUma 

P2n:um 

O.C.) rnufu 
Turri::lllu 

l!n>crctncd plocs 

:O:o.ol 
wkn 

... 
!J 
jO 

:6 

A >eDge decay 
urmg• 

IJ 
montm 

B-C 
c 
II 

ll 
8 

II 

c 

11 
montm 

c 
D 
c 
c: 

c.n 
c; 
I> 
ll 

ll 
c 
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This averaging was done by using numerals ( 1 .to 4) in. place 
of the letter ratings (A to D) based on the v~sual esumates 
of decay and by assigning the same numerals m accordance 
with the specific gravity losses as follows: 

1- o to 8 percent loss 
2.- 9 to 1 + percent loss 
3-15 to 2+ percent loss 
4- over 2 5 percent loss 

These average values, represented by corresponding let­
ters, A to D, are given in Table 1. An A rat~ng is regarded 
as evidence of very resistant wood, B a~ reststant wo?d, C 
as moderately resistant, and D, as relatively non-resistant. 

Appraised o~ this. basis, Srweetia w~s the only Central 
American spec1es w1th an average ratmg as good as A-B 
(very resistant to resistant) and Cbactoptelea was ~e only 
one with an average as poor as C (moderately resiStant). 

I Dcay =des Tcmutc oaulcs 
S.rro Colondo Borro Colonclo 

Um<:r<cncdplou Sctccocd plocs AU .... Umcrttn<'!J>!e>a 
,., .... ,. Avcncc A vente Sukts 

dcay cltav Specific d«•y A••nll" \\irh 

- ~o.o( n•"'s' So. of ntlnl' s ... ul J""'Y ror~ 
tt'tmltt CotO 

suka .. sakq 18-20 '"""' 1.-' ndn( etmua 

months marum rau' a tad< 

f'tr•- Ftrt'* 

:o B 7 A Jl 17 B A 0 

JO A·B 10 A-B II 27 c A·B 20 

)0 A·B 10 A·B 17 17 B A·B )0 

)0 B II A 22 14 B A·B l) 

l) A·B -· -· 8 18 B-C B 39 

)6 A-ll )6 A-B 26 14 B A-B 2S 

6 A - 4 IJ 8-C A·B 17 

)0 A-B 61 A-8 64 24 B B-C 46 

6 A 2 II A·B A·B 0 

6o A 14 A 2S 8 A·B A ) 

Sec f"g< 6 for method ol ••·cr•B•"S· • 
"\\ raghtcd overage<, (or tnut< hrmwood (,.. 1"'11" J). Far •-c••S'"B· numcnl\ 

"'"'f u~d 1n pbct of ltutn. 
A= Nobbf .. onlv. 
a= Crnc-r-al but~lim•ttJ iltUL:k-
c = G~ntr&l a.nJ 'IUbst".anuaJ :atuclc. 
0 = WooJJot>ckc.J oo • iUI< of UnttrYimba~ty. 
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Quercus copeyensis and Hierony1w were indi~a~cd to be 
modcrntclv rc~i~tant to resistant and the rem:unmg three 
:-pccic:. \\ere indic~tcd t~ he :csi!>tant. . . 

By ]ocal reputations. s~::el?tM pmurJJJt'IISlS IS a \'cry durable 
wood, Cordia alliodora ranges from moderatclv durable to 
\'Cr\' durable. Quercus copt~'yensis is durable, and the Other 
Cct1tral .t\ merican species '' ith the possible exception of 
Cbm:toptd.:.J ml?.ricana have only moderate durability. The 
reputation for CbMtoptele.r was not ascertained. Resistance 
to tennitc~. as \\ dl as to decaY. of course, enters into the 
local rcptnattons for durability: Tlus could account for the 
evidence of dur~1ble \\ ood (B rating) in some o f the species 
haYing a reputation for just moderate durability. 

Repmariom for the three domestic species are: Robinia 
pseudoacacia, \'Cr\· durable. Quercus alba, durable and 
J>seudotsuga tuxifolia. moderatelv durable to durable: 
. All ~1f the!>c specie~ with the. e~ception of Hitronyma and 

• ~"J.'l!Ctla also ''ere mcludcd 10 the tests at \ ladison and 
Sau~i~r. Thc~c la~er tests prm·ide _a better basts for any 
addtnonal compansons of dcca\ reststance because of their 
more <Juantitath:c character. It. ts apparent that , 1sual esti­
mates of decay m small stakes are nor suitable for hrmging 
out moderate to small JitTercnces. 

Outstanding rcnnirc resistance was c\·iJenced h\' Cor .11· , 
~ . I ,. I . . Ll I , 

· wee:ta, all( ,o mu.r •. corroborating reput:ttions in this 
rCSJ~~cr fc:r ~":"e sp_c~ses. L\leasurcd by ~he proportion of 
s-rakcs SC\ ere!) attacked. rhc poorest resistance to rernmc 
attack was shown by IJs~~utfouuga. The other six spt•cacs 
a,rpcarcd to have only moderate resistance. with soml. mdtca­
llon that Q. copey£'11sis might be less resistant than the 
other five. 

Rl~st.: r:rs or Tt:sTs ~~ THF c,rTr.o Snn:s 
necay Resistanct: in the Heartru:ood of tbe Differem Sp . 

• -1 ecu:s 
I lC data pnl\'idcd bv the hcanwood st k . 

') S · '1' ' a cs tested 111 so1 at • aucrer, n sss. and ar Madison ,,,. · · 
fi b I · · · IS. were constdered 
. rst y P ottmg the wcighred-aYerage weight loss rod 
m each 'Jf the 4' species. as shown in Figu .I pI . uccd 

re '· n t 11s way 
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the extent of agreement i~ results obtaine~ in ~he t\\.' 0 d~­
ferent soils could be read1ly observed. It IS evt~ent ~hat m 
rhe most resistant species the dec~y in the S~ucter ~o1l ~as, 
in general, no more than half that m the Mad1son sot!, which 
was considerably the richer in humus and more continuously 
wann. The difference was less in the species of intermediate 
resistance and nor apparent in t he least ~esisrant species. Of 
chief importance to the present compansons, ho,~ev~r, are 
the relative differences in decay among the spec1es m the 
respective soils. In this respect it may be observed that 
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F1ouR£. 1- Corresponding average. weig~t _losses of species i~ the 
~tadison and Saucier soils, and assagned h!l'tts of four. decay-re51Stant 
classes. A ,·erages were weighted accordang to relaove amounts of 
wood represented bv stakes from the three hcanwood zones sampled 

• (sec page 6). 



10 TROPICAL \\'0005 No. 91 

although the ranking (according ro "eight loss) of the 
specie; ,, a:. much the same in the two tests. 1t was less _close 
amonu the Jess resist;mt rhan among the more resiStant 
:.peci~. Some of the dis~tgrcemenr is attributabl~ purely to 
experimental variation. ' ' hich ra~her typ1call~: IS larg_er as 
the '' cic•ht loss is largt:r. The dtsagreement m ccrtam of 
the mo~ pronounced-cJses was too large to he cx~lained 
cnrirelv in this " a\", howe,·er, and IS regarded as eVIdence 
that tile rclati,·e t:csisrance of the species concerned was 
not the same in the two soils. 

In view of th1s, the we1ght losses obtained in the two 
te.sts '' ue nut averaged. Instead, four sets of weight-loss 
limns ''ere apphed to the plotted data, as illustrated in 
figure 1, and th<.:. species fall ing within the respective limits 
''ere considered to he in the same general class '' ith respect 
ro rheir proiJable relative durability in soil. Those species 
with weight losses falling outs1de the prescribed limits were 
regarded _as being ~ot in an) smgle resistance cla::;s but rather 
perhaps m une ot t\\ o classes, dependmg on the soil and 
a~ocJatcd . fungus flora ~o '~·hich the wood is exposed. In 
~pne of m. rather subJCCtl\"C character, t hts scheme of 
c,·aluation 1s belic,:ed to be ~dcquate for pracn cal purposes; 
morcon.·r, Jt .rrovtd~~ a basts f~r. sele~rion that IS in large 
mcasurl consistent "tth rhe additional mformanon obtained 
about the spcc!cs: In this connection. it mav be remarked 
t~a~ the class _hnms w~re chosen partly en the basis of the 
\\eight Joss~s mcurrcd m the three Cnitt.:d ~tares woods and 
the reputatton of these woods for dec a ·. d 1 · ' resistance, an 
p~rt y on the . basis of the total range of ·wei h t losses ob-
tamed, a~ummg that among such .·. ,_1g · f . II I .. ~ . a SIZeau e number o 
spcctcs a c: asses of deca\· resistance prot •·t 
sented. · >au )' were reprc-

'I'hc species as thus classified on the b .· . 
listed in Table 2• in descendin orde as1s o f .F1gure 1 arc 
rcsiwmcc.o Abo listed arc the g . . r of m d1catcd decay 
- aveJ age wctght losses pro-

ec b3ctoprelca mcxic.rna ~··,.t-dr: I. • • lJ ' • ... ''" a 'U: ~IIC:I 3 d f> • • cu cctcd m J>ana111a; Qw:rcm copeyensir ,, ' n crs1~ r1gcns were 
rhc other spcc1cs listed in rhis table . 

1
as
1 

coll~ctcd m Costa Rica; 
\\ere co cered m Ecuador. 
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duced in the outer heartwood by pure cultures of the two 
white-rot fungi. To further make the rahlc as informati\'e 
as possible, the general amounts of decay produced _by the 
brown-rot fungi arc indicated, and the local reputations of 
the species for durability insofar as they could be ascer­
tained. The brown-rot results arc not emphasized for reasons 
given on page s; they arc significant, howc\·cr, in that t~ey 
give an indicarion of differences in the variety of fung1 to 
which the species arc susceptible. 

The classes of decay resiMancc indicated by the different 
tests were notably coi1sisrenc and in rather good agreement 
with the reputations of the \.•;oods for durability; con­
sequently they are regarded as representative for the most 
parr. The durability of some of the woods was somewhat 
lower by reputation than indicated by these tests. ~his 
might readily be attributed to the fact tl~a_t the repu~attons 
do not reSt on resistance to decay alone. I he reputation of 
the Costa Rican and Panamanian species, for example, relates 
at least partially to the ability of the wood to resist attack 
by termites. Similarly, the reputation <~f a l~rge number _of 
the Ecuad0rian species stems from thetr resistance to ship­
worms and other marine wood borers. 

Stakes of the first fi\·e and the eighth species listed in 
Table 2 were replaced in the l\tadison soil test for an addi­
tional year, to a~·errain whether wit.h contin~ed exposure 
more cliff erenrianon among these lughly reststant woods 
miaht be obtained. The final weight losses were, on the 
av~rage, nearly double tho~e occurring in the first. year, 
hence no significant change m the order of decay resistance 
\.\as indicated. 

Further comment on Table 2 is probably unnecessary 
other than ro add a word of caution about its use. Only a 
few trees, at most, of each species were tested. Conse9uently, 
comparisons among the species ~hould be made wtth due 
allowance for this limited !iamphng. Had more trees been 
brought into the study a different resistance cl~ might 
have been indicated for some of the woods, pan1cularly 
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TABLE : - GROtJPISG o~· THE Dtvn:.RE.ST SPECIES BY HEARTWOOD 0ECAv­
RE$ISTA."CF. Ct.Ass~:s AccoRDt~G TO \VF IGHT LossES PRODUCED IN Son. (Ftc. 

1) AND 8\' mE Two \VHaE-ROT Ft.;NGI IN THE PuR£-cULTURE TEST 

\ Yood SJXCies 

Average No. of 
sapwood trees 
thickness 

------------------------------------~ -------Inches 
Erythrox)'lon glmtw m ("COl]Uiro'') ·-· ........ - . -·-
T abebuin chrysantba ("Guayacan") .... _ ...... -·-···-
Libidibia corymbosa ("Casco!") -··-·· .. -
Minqum·tia guianensis ("Guayac:in pechiche"; 

''Pechlchc") . .. ...... _ .............. --· .... .. ... ···-----·-.. -
Platymisciznn pimurtum (''Caoba'') .... ·--·· .. --
'\.1 I b I (''B'l "· "S' d I ") . yroxy o-n a smHum a samo , an a o .............. . 
Vitex gigantea ("Pechiche") . ... ·----··-·-
Chloropbora tinctoria ('',\lora! fino'')----·-· .... - ......... .. 
Persea r)) !!p. ("Guadaripo'') ____ .. _ ...... .. ................. .. 
Pseudotsuga ta:rifolia (''Douglas-fir") ........ .. 
Cryptoctrrya sp. ("Amarillo raindc.", "Alcanfor'') __ 
Robinia pscudoacacia ("Black locust") 
Cordia alliodora ("Laurel negro"; ''Laurel" ; "Laurel 

prieto"; ' 'Laurel macho") . ... ... _ 
Clarisia racemosa ('',\lora! comido del mono" ; "Moral 

bobo"; "Sota") ......... _ .. _ .. _ .. _ _ ...... .. 

Ce~rela fissilis ("Cedro··; ''Cedro de Castilla'') . - .. .. 
Rh1zopkora mangle (":\ h nglc''; ":\ langlc injen o") _ 
Tabebwa sp. ("Guayacan") _ ..... . ... _ 
Quercus copeyensis ("Roble"~ '"Fnc-ino'') ......... _ 
Quercus alba ("" 'hite oak") ..... ... . -...... .-:: 

Persea ri gens ( "Pizarr:i") .. 
Bei/schmiedia sp. ("Caoba '') . _ 
Tenninalia mnaz01zia ("Roble'') 
Necttmdra pisi ("Caoba'') __ 
Sickingia sp. (":\ langlillo ( ulorado'·) ·~· 
Nectandra wbitei ("Bamh:ro Colorado") 
P,outeria (?~ sp. ("Colorado") ··-· .. 
I seudo/medra eggersii (''Guion") _ 

(.0 

't.5 
2.0 

2.2 

2.8 

·~.5 
• . 3·2 
2. 2 

I.) 

1.0 

I. I 

2 

I 

2 

3 

7 
3 

I I 

3 

3 

4 
l 

5 
5 

3 

3 

3 

2 
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TABLE 2-GROUPING OF TilE DIFFERENT SPF.Cl£5 BY HEARTWOOD 0ECAV­
R£SISTANC£ O....ss£S AccoRDING TO \Vt::.JCHT Loss£S PRoouCEJ> IN So1L ( ftc. 

I) AND BY nu:. Two vVHITE- IWT FUNGI IN TliF PuRE~lii.TlJRF. TEST 
(Continued) 

Soil tests Pure-culrure tests 
Average 

Average Indicated weightloss Indicated Repurarion 
weight loss' resistance (Outer resistance for 

Madison Saucier class• heamvood) class' durability" 
~~~~~==--~==--~~~~~-----

Percent 
4 
6 
6 

7 
8 
8 

10 

10 

II 

II 

11 

I 2 

25 

18 
18 
19 
20 

26 
26 
28 
28 

Percent 

2 

5 

3 
2 

2 

3 
7 
z 
6 

7 
5 

6 

9 

I I 

9 
7 

8 

12 

'5 
10 

12 

1 3 
I 5 
14 
20 

A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 

A 

A 

A-B 
A-B 
A-B 

A-B 

B 
B 
B 
B 
B 
B 
B 
B 

Percent 
0 

1 I 

5 

4 

2 

r 
1R 

3' 
2 

3 

0 

14 
18 

2 

19 
34 

14 
50 
17 
53 
I 2 

A 
B 
A 

A 
A 
A 
A 
A 
A 
B' 
C' 
A 

A 

A 

B 
B" 
A 
B' 
c 
B 
D' 
B 
D' 
B 
B' 
B' 
B' 

B• 
A' 

A\ A• 

B-C 
c 
A' 

A-C,A' 

B-C 

A-B", A' 
B-C,C 

A' 
B' 
B" 

c 
c 

C,B-C 

c 
c 
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TAsu : 2-GRot'Pt:-:G Of' mE D1FFER!':ST SvEclt.s llY H~;ARTWOOD DECAY­
RESISTANCE Ct."ss1::s Aa:oROI!'G TO \VEIGHT Loss~:s PROI>UCED IN Son. (FIG. 
1) .A."iD BY TFIE Two \VHJn:-ROT fl'NGI I~'< Till:. PuRE-cULTURE TEST 

f Cominued) 

Average No. of 
Vlood species sapwood trees 

thickness 

Inches 

Pouroxmza cbocoana ("Uva").. . ·-----·--·--··-- '2.5 
Hrmziria sp. ("Chanul") . _ ..... ·--··--···-.. ·--·-··--····· '2.2 
Mo1·a megistospemta ("Nato'') ~-- __ ... _ .. _ .. _____ --·· '3.0 
Chaetoptelea me.dcm1a ("Cenizo'') ·---·~---... - _ · ·- · 1.7 

Triplaris sp. ("Feman sanchez''; " .\ luchfn") _ .. ____ ..... '1.5 
Apeiba aspera ("Piene de mono'') .. .. __ ....... -............ '3.0 
Carap,l guianensis ("Tangare''; · 'Figueroa'' ) ~ 2 •2 

Vismin sp. ("Sangre de gallina'') .... _ .......... ·-- - ...... _.. 't.o 
Ana~ardimn excelrznn ("~1aran6n") ... -·-· ·--- ...... .... --.. '2.1 

Protzum sp. ("Anime") _ .. ....... ___ ~---·- •3_
5 

Dialymtthera gordoniaefolia ("Cu-:lngare") ..... ..... ... _..... • 1. 5 Huberod~zdnm sp. ("Carra") •
2

_
0 

Brosi~mtm utile (''Sande"; Cow-tree) · _ .. ......... - • 
Be!otta sp. (''Chillarde") / ·

2 

3 

3 

3 

2 

3 
Vrrola sp. ("Chalviande") .. -------.... ·-· ,4· 7 

:\Veighred average for entire hc.1nwood (see page 6)~ ·--·.. J._z ___ _ 

__ 1_5_clirniting r:mge of weight loss--

Decay resistance class In soil at- In the-

A- Very resi~tnm 

t~~~~~~el~:·--;~;;~~::~:::::::::::: ::::::::::: 
D- ... , · onrcsista"nt ·· ········ ·········· 

t~} ~~~::~cf~if~:~~~······· .. ··········· 
CD classes 

Percent 
o to ,4 

15 to 19 
30 to 44 

45-

Saucier 

Percent 
o tO 9 

l O to 1 1 

n to 36 
37-

pure­
culture 

test 
Perc em 
0 tO 10 

II tO 14 
25 tO 44 

45-

~Rcpur.auon according to infonnatio f . 
Products Laboratory, largely on the ~asfm•rcd by L . \'. ~eesdale, Forest 

s o reported expertence with the 

No. 92 TROPICAL WOODS 15 

TABLE. 2- GROUPrNG OF TilE DIFFERENT SPFCIES BY H EARTWOOD D F.C!\Y-
RF.SlsrANcr. CLASSF.s AccORDING TO \Vnc~rr LossEs PRoDu cED I"' SoiL (fJG. 

I ) AND nv THF Two \\' mrE-ROT f uNGI 1:-< Tfl t:: PuRE-cULrtiRE TE~& 
(Comilmed ) 

Soil rests Pure-culture rests 

Average Indicated 
Average 

w eight loss Tndicared Reputation 
resistance for weight loss' resistance (Outer 

Madison Saucier class~ heartwood) class~ durability= 

Percent Percent Percent 
24 41 B-C 36 c 
3' 10 B-C 33 c 
37 15 B-C '7 

B1 B' 

45 14 B-C J2 c 
35 35 c 38 c D, 

37 36 c 4+ c 
38 22 c 41 c c 

40 57 C-D 44 c 
4' 48 C-D 36 c o· 
48 28 C-D 5' D. 

46 61 D 35 c: 
48 6o D 47 D 

57 s8 D so o· o· 
61 42 D 44 c 
62 38 D 58 o· 

species in Ecuador for use in boats; also according to info~ation in: The 
Forest Resources of \\Testem Ecuador, by E. F. Horn; Agnculturc of the 
Americas 7 (3): 46-49, Wus. 1947. Dura~iliry information rebti\·e co addi­
tional Ecuadorian species is given in: !mtber of Ecuador Best Sutted for 
Wooden Ships, by L. V. Teesdale; Inrenm Report (part of G eneral Repon) , 
Forest Resources of Ecuador, 1944· 

'No visible differentiation between sapwood and heartwood. In these cases 
the indicated rhicknes.c; was the depth _a.rbi~raril~: allowed for sapwood. . 

'Reputation according to informauon m: 1 he Forests, of Cost,, . Rtc~; 
mimeographed report, Wus. 48 pages, Nov. 1943. U. ~- I•orcst . Scrnce m 
cooperation w ith d1e Office of Coordinator of lnteramcncan Aff:urs. 

"Based on U. S. experience, as reponed in: \\'oo~ H~ndbook, 315 pages, 
illus. I93S· Forest Products Laboratory, U.S. For~st Scn·1ce. 

1)ecay of outer heartwood by brown-rot fun~: 5 w 10 percent. 
'Decay of outer heartwood by brown-rot fungt_: 11 ro 25 percent. 
'Decay of outer heartwood by brown-rot fung~: over :5 percent. 
Values with no reference in this column indicate less than s prcccnt loss. 
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those in which the weight losses were near the limits set 
up for the class in which they are now placed. 

Decay Resistmce Indicated by the Wood Extractives 

As a supplement to the present tests, determinations were 
made of the amount and toxicity of hot-water-soluble 
extractives in the outer heartwood of eleven of the tropical 
spectes. This work was done at the New Haven Branch of 
the Division of Forest Pathology, and has been reponed.7 

The primary purpose was to ascertain whether the relative 
decay resistance of the different woods might be indexed 
more rapidly. by such determinations than by actual decay 
~esrs. Th~ toXICity of the exuactives was measured by grow­
mg Lenutes trabea and Poria monticola (P. rnicrospom) on 
malt-agar medium containing the extractives in amounts 
proportional ro their concentration in the wood· the reduc­
tion in linear growth rate caused by the extr'actives was 
taken as the index of toxicity. · 

Although differe~ces am?~g the species in both extractive 
content ~d exr:acuve tmuc1ty were considerable, they did 
~ot funush reliab~e evidence of the decay resistance as 
JUdge~ by . reputanons for the species. The inadequacy of 
~he extracc~es fo~ such a purpose is further brought. out 
10 Table J, m ':"htch the extractive contents and toxicities 
are co~pared wtth corresponding weight losses produced b 
decay !-" the present tests. Although the woods with a~ 
extractive content of 6 percent or more and . . 
index of d a toxtcity .. h 

1 
2 1 or mo~e ten ed to be more resistant than those 

~~~tse. ower extractive values, the relation in general was not 

In an earlier srudy.s made on black locust the am 
hot-water-soluble extracti,rcs and the' . •. ount of 
-- lr toXJctty were found 

1'\Vatcnnan, Alma !\11. The effect f l 
the heunvood of Tropical A . o water-so uble extractives from 
wood-decay fungi. Tropical ~;oe;~ca~8woods on the growrh of nvo 

'Sch ff T C s : 1-t t. 1946 
e er, · ., Lachmund, H. G. and H · . 

hot-w:~cer extractives and dec ' . opp, H. Relaoon bet'ween 
four, Agr. Research 68(u)· 4'Say4z~~lstal nee of black locust wood. 

' - ' I US. 1944· 
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to account for much of the variation in decay resisrance 
within individual trees but not among trees or strains of 
the species. The evidence suggests, therefore, that these 
water extractives are not the only fungus inhibiting materials 
of consequence or that the method of obtaining and testing 
them did not bring out fully their typical inhibiting 
capacities. 

T ABI.I:: 3-H oT-\V ATER-SoLl.JBLE Ex'TRACTIVt; CoNn:...'.rr oF THE OurER 
H EARTWOOD oF EL£v~::.s TRoPICAL \Vooos, niE ReLATIVE ToxiCITY OF 

TRE F''TRACTIVES TO Lem.ites trabea A~D Poria momicola, \:>;D CoaRE-

SPOSDING \ VEICIIT LosSES IN D ECAY TESTS ~lADE 0~ THE \Vooos 

Average Average 
reduction weight 
in growth loss in Average 

rate of t\ladison weight 
decav and loss in 

Average fungi Saucier pure-
extractive (toxicity soil culture 

·wood Species content index) resrs rests' 

Percent Percent Percent Perc em 

CltJYisia mcemosa I 3·3 100 II 

Quercus copeyensis 10.5 59 3 
Pe1·sea rigeus2 8.1 27 17 
Chaetoptelea mexictmtt 7·3 81 22 0 

Tenniualia tmlazonia 7·0 37 10 3 
Cryptocarya sp.a 6.0 2 I I I 2 

Rhizophora 11Urngle 5·9 0 14 I 5 
Necttrndra whitei4 4-2 13 J6 21 

Brosinncm utile ·4·2 12 ss ss 
Carapn guianensis 4·' 0 33 JS 
Humiria sp. z.8 20 18 

'Decay by L. trabea and P. monticola. 
'Given as Persea pa/lida in repon cited in foomore 7· 
~Given as Nectrmdra recti11eroia in repon cited in foomote 7· 

'Given as Ocorea umdr1zii in repon cited in foomotc 7· 
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Radial J' ariability of Decay Resista1zce i11 the 
Heartwood of Judividual Trees 

Rather pronounced radial differences in weight loss, 
usuallv in the fonn of fairly well d~fined trends, were f?und 
in the tnmks of a number of spectes. The most promment 
differences of this kind indicated in the soil tests are shown 
graphically in Figure 2. Two general trends may be noted. 
\\'irh eight of the species, represented by r 6 trees, t~e 
a\·eraae resistance of the outer heartwood was greater m 
borh ~esrs than that of the center heartwood. In six of these 
species, four of which were the only ones of Figure 2 that 
had visibly differentiated heartwood and sapwood, the 
resistance of the imermediate heam\ ood was intermediate 
between that of the outer and central heartwood. Values for 
the intermediate heartwood in the other two species were 
not obtained. Radial trends of this trpe have been found in 
a number of other species, conifers as well as hard,voods, and 
are probably rather general in woods h:n·ing well defined 
heanv .. ·oods.9 10,1 1,12,1s 

\Vith respect to the resistance of at leasr the outer and 
center heart\\ ood, a reverse trend appears in five of the 
spe~ies, and in the remainmg three species, the trends ex­
~tbJted _m the two soils arc in opposite directions. The rela­
tive resistance of the mtermediarc hea.rrwood in these cases 
was \ ariablc. Although the factors associated with the 

"Cartwright. K. St. G. The variabiliry in rcststancc ro deca} of the 
hcar:'\"ood ~f home-g~~wn western redcedar <Timja pficata D. Don.) 
an~ Its rclanon to posmon m the _Io~. For_estry_ •s: 6s-75 , illus. ,

94
r. 

--------The \'artabli.Jt) 1n restsrance to decay of rhe 
hean.wood of homei'rown _European . ~arch, Larix decidua Mill. 
(Laru.Europea l, and rts relaoon to posiUon in the Jog. Forestry 

16
. so-sr. ill us. '942. . 

"Scheffer, T. C., and Hopp, H. The decav resistance of bl k 1 
hc~m,·ood. U.S. Dept. of Agriculture Tech. Bull. On prepa~tio~c)ust 

·Scheffer, T. C. The decav resistance of oak wood If· · C · 
Journal 3o(r):45_47, illus. r~. · mmg ongress 

"Sher;ard, E. C., and Kunh, E. F. Distribution f · , . 
wood : trs relation t d bil' . 1 d o e>.'tractnes m red-
302, illus. '933· o ura H). ll us. cmd Eng. Cbem. 25 (J): JOO-
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F1cuRE 2- Averagc radial variability in the heartwood decay_ resitlst-
f · · 1 · ch such variabilin: was most pronunen Y ance o spcctes m w u "J • •

1
) • 

inclicared. (Datll from the tests m so1 . 
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observed differences in radial ,~ariability of decay resistance 
are indefinite, it may be significant in part that with all eight 
of the species in which the outer heartwood was not con­
sistently more resistant than the center heartwood there was 
no visible evidence of heartwood and sapwood differentia-
tion. 

The differences in resistance between outer and center 
heartwood indicated by the soil tests for A7)(tcttrdium, 
Myroxylon, Nectandra, Pouteria, Protimn, Sickingia, Term­
inalia, Virola, and Vismia, also were indicated by the pure­
culture tests against the brO\\ n-rot fungi. The differences 
were mostly less pronounced in pure culmres, however, and 
were not apparent in Chaetoptelea, Cordia, Tabebuia, and 
Triplaris, which were among the species most resistant to 
bro\":n rot .. Per~ea rigens :"as tl~e only species in which sub­
stantial radtal cliffere~ces m resistance were indicated by the 
pure-cul~re t.ests w~th ~rown-rot fungi but not by the soil 
teStS. W1th t~s spectes~ like the others having definite heart­
\VOOd, the h1ghest resistance occurred in the outer heart­
wood. 

It is p~rtin~nt to recall at this point that in determining 
the spec1~s d1fferences in average heartwood decay resist­
ance, r~d1al differences in resistance were taken into account 
acc~rcling to the relati,·e area of heartwood on a cross 
~~ctJon represented by each of the three heartwood zones 
h mpl~ (page ~). Thus the results obtained for the outer 
a~:nw.ood re~e1ved five-ninths of the total weight used in 

h 
ra~ng.hTh!s was deemed appropriate not only because 

t e outer eartwood as sam 1 d -
five-ninths of the heartwoo~ :ol~e~~esemed approximately 

~utebr heam\'ood contributes most to t~~tst~~~g!~C:te thdc 
om crs and bears the chief burden of . . roun 
after the sapwood is destroyed. resJstmg fungus attack 
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Sapwood Decay Resisttrnce 

The decay resistance of the sapwood or no~inal s~p­
wood14 was tested in order to observe whether th1s pon10n 
of rhe wood might have some durability of practical sig?ifi­
cance in certain of the species and also because of uncertamty 
in many cases of where the boundary of the heartwood, if 
present, might lie. The results showed that the sapwood of 
a considerable number of the species was highly resistant to 
the brown-rot fungi but comparatively susceptible to arrack 
by the white ratters and by fungi (presumably white rot­
ters) that were most active in the soil tests. The latter res0;lt 
is typical of the low sapwood resistance generally fo.un~ m 
all or nearly all United States species of commercial un-
portance. 

Species in which the sapwood exhibited sufficient resist­
ance to warrant a class B rating, as used in Table 2, were 
Humi1·ia sp .• Sicki1lgia .sp., ~e1·sea sp .•. Beiisc.hmie~ia s~., 
Tabebuin chrysantba, Vztex gzgamea, Mmquartta guumenszs, 
Libidibia corymbosa, and Cryptocarya sp. Only the last two 
of these had visibly distinguishable sapwood, hence for the 
most part these cannot be regarded as truly. sapwood resu_lts. 
In any case, the practical adv~ntage. of this le.vel of r~slst­
ance in the outermost wood IS obv10us, parttcularly mas­
much as the "heanwood" of all but Hmniria and Sickingia 
was among the most resistant of the tested woods. 

To consider a more fundamental implication of the sap­
wood results, it mav be noted (Table 4) that of the species 
in \\ hich there ,vas no visible distinction between sapwood 
and heartwood (group A) nearly half (largely those. with 
rhe most resistant "outer heartwood") decayed suffic1ently 
more in the "sapwood" to suggest the prese.nce of di~eren­
tial amounts of at least the fungus-retardmg consuruents 
commonly associated with visible heartwood and sapwood. 
Ir may be of furrher significance in this respect that the 

"In this section and elsewhere, the term sapwood relates ~o ~he 
outermost wood whether or not it was truly sapwood as ordinanly 
considered {see page 3). 



TROPICAL \VOODS No. 92 

coefficients of correlation between weight losses in the "oute 
heartwood" and ''sapwood" was o.9o for the less resistan~ 
spec1es of group A, 0.77 for the more resistant species of 
group A noted above, and 0.41 for the species with color 

TABLE 4-C~RRE.SI>ONDll'G \\ 'EJctrr LossES PRODL'Ct.l> s v DECAY m BLOcKs 
I· RO~I THE OvrER H £ARrw ooo A~D rn~>: SAPWOOD' 

Spec1es in which sapwood and 
heartwood were not usually 

distinguishable (Group A) 

Virola sp. 
Brosi1mrm utile·~~~-·-·-.. ·---
Belotia sp. ~-............. .. 
Huberodend1·01z sp:· . ---.......... _ 
P~otium sp. .. ·- ~:=~- ~ 
D'.aly~thera gordoniaefolia ... 
Vmma sp. . ..... 
A1lacardium excelsum 
P~ouma chocomur 
Tnplaris sp. .... ... . .... ·-:__-·· 
Mora megistosperma ·- :_~-
~~ud.o~media eggersii .. _ ....... -

mna sp. 
Szckingia sp . ... _ ·- .. :::._ -·· ·--
Nectandra pisi .. . - ·- -· 
Pouteria (; ) 

5 
. ·- ~···-- • 

B '/ I p -... 
et scm!liedia sp. __ -::~ -:.~· 

Cedrela fissilis 
Rbizo-phora mangle - ··-- ..... 
Tabebuia sp. --· -­
Termbzalra tri'Juczoma ..... . ··-··· 
T~bebuia chrysamha ~ .. - -
V tte;r gigantea -.. ···-
,Hfnquarria gu1·..... : · -- • ·- • 

P 
WII C'11S1S 

ersea (?) sp. __ ~~, -·-· 

~o.of 
tests' 

2 

2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
2 

3 
2 

2 

3 
2 

3 
2 

2 

2 

3 
3 

Average weight loss 
N om.inaJ 

outer 
heartwood 

Perce-nt 
6o 
58 
52 
jC 

50 
47 
45 
43 
32 
3 I 
2 1 

20 

20 

18 

' 7 
16 

'5 
14 
14 
1 2 

I I 

10 

6 

5 
4 

Nominal 
sapwood 

Percent 

44 
46 

49 
43 
54 
35 
45 
49 
28 
33 
3 t' 
26 
18 

'5 
46. 
34. 
18 
37a 
37" 
268 

ti 
221 

14" 
zo' 
I 81 
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differences denoting heartwood and sapwood (group B). It 
seems reasonable to believe that the decay resistance of 
"~1eanwood" and "sapwood" might be most comparable 
(t.e. correlated) in species in which these two types of \vood 
are least differentiated in general. 

Species haYing definite heartwood 
and sapwood, as evidenced by 

color differences (Group B) 

Carapa frUiaue?Jsis 
Chaetoptelea mexicana 
Persea rigens .... ... .. ·-····-.............. ~ .. . 
Necta11dra whitei .............. _ .. ___ .... . 
Cryptocarya sp. ...... . ............ ... - .. 
Chloropbora tiuctoria ....... .... - ... 
Cm·dia a/liod01·a ....... ,.. . ............ .. 
Libidibia corymbosa .. -·-· .... .. 
Myroxylon balstr!IIU'f/1 . ............... . 
Erytbroxy /012 glttucum .. - ........ . 
Quercus copeyensis ...................... . 
Cltrrisia race-mosa ... ............ --........ . 

No. of 
tesrs: 

2 
3 
2 
2 
2 

3 
3 
2 

1' ,. 

A vcrage weight loss 
Outer 

heartwood Sapwood 

33 34 
29 49 
17 27 
t6 42 
I 1 15 
6 44 
6 25 

6 17 
l 38 
0 22 

6 22 

39 

'Heartwood and sapwood nominal (see page 3) in the species whose 
heartwood and sapwood components, if . present, were not visually 
distinguishable. 

~Tests on which the average weight losses are based were: the soil 
exposure ar ,\1adison, the soil exposure ar Saucier, and the exposure to 
pure cultures of the two white-rot fungi. Results of one or more of 
these rhree tests were used, depending on which ones included both 
the sapwood and the heartwood. 

'Decay in rhe "sapwood" sufficiently greater to suggest a real dif-
ference wirh respect to sapwood and heamvood. 

'T ests against pure cultures of the brown-rot fungi. The sapwood 
w:ts not otherwise rcw:d in these species. 

Su !\·1" t ARY 

T ests ·were made of the decay resistance of .p species of 
wood from Costa Rica, Panama, anll Ecuador. To aid in 
interpreting the results, wood of three domestic species 
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generally regarded as moderately durable to very durable 
was included. T he rests ''ere made in soil, using small stakes, 
and m rhe laboratory, using small blocks and pure cultures 
of wood-rotting fungi. Also, limited data on the termite 
resJstancc of the Central American species were obtained 
mctdentalh . 

\ Vith respect to the heartwood, or inner wood in cases 
in '' hich there \\ as no , ·isible distinction bet\"\>·een heartwood 
and sap\\ ood, about a fourth ro a third of the foreio-n species 
appeared to warrant classJ11cation as verv durable ~nd about 
an equal number as durable. The rcm~inder was classified 
as relatively nond~~able to m~derately durable. Local repu­
ta~lOns for durabJitty were m generally good agreement 
WLth the test eYJdence. 

Radial 'ariability in decay resistance within individual 
trees was rather P.ronounced in sixteen species. A trend from 
~11gher resJstance m the outer heartwood to lower resistance 
m the cen~er heartwood was present in half of theses ecies. 
~n otpos1te and commonly less uniform rrend was ~ound 
mh otl er spectes but there was no visible distinction bet\veen 
t e 1canwood and . d · . sapwoo m these cases. These radial 
\'ananons were rake · · 
fo .. 1 . • d n. mro account m evaluating the species 

r re am-e ecay resistance 
The sapwood: or outcrm~st w d f . 

was sufficienrlv high in d , , 0 ? • 0 mne of the species 
durable In a nurni)Cf f CC~) resistance to be classified as 

· o specJes hadng · "bl d" · . between heartwood and d . no VIS! e JStmcnon 
. sap\\ oo d1ffc ·e · d Ststance indicative of at le. , J nces m ecav re-

two types of wood were ~~h~~~~~~. characteristics of 'these 
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STUDIES OF THE TREES OF BRITISH GUIANA 
IT. GREENHEART (OCOTEA RODIAEI [SCHOMB.] 

MEZ.) 

By D. B. FANSHAWE 
Assistant Conservator of Forests, British Guirma 

VERNACULAR N AM ES 

Greenheart (trade ) ; Bibiru (Arawak) ; Sipiri (Arekuna) ; 
Rora-yek (A kawaio) ; Si pu (Carib). 

BoTANY AN D EcoLOGY 
The Tree.-Evergreen, canopy tree to 40 inches in diam­

eter and 130 feet in height, usuaJly 16 to 24 inches m 
diameter and 100 feet high; bole 50 to 75 feet, basally 
swollen or with low buttresses; bole form good, cylindrica~ 
straight, v.·ith moderate taper ( 1 inch of diameter per 15 
feet of lengrh), occasionally crenately wavy (bull-forehead 
Greenheart); branches erect-spreading, crown conical or 
oval, sometimes irregularly open, small, heavy, dark glossy 
green; bark creamy, flaky; slash creamy yellow, hard, thin 
and brittle. 

Leaves.- Sub-opposite, stiff, leathery, oblong or eliptical, 
1 2 to 1 5 x 5 to 7 ern., base acute, apex acuminate, smooth, 
shiny ; midrib prominent beneath, primary nerves, 10 _per 
side, arcuate, obsolete above, prommulous beneath, pettole 
8 mm. long. 

Ffowers.- In few-flowered axillary densely rusty-tomen­
tellous panicles to 5 em. long on 6 . mm. p~diccls ; ~owers 
creamy, jasmine-scented, 5-10 ~1m. dtam., Wtth ~onsp1cuous 
2 mm. tube, tomentellous; penanth segments thtck, spr~ad­
ing, papillose inside, triangular, 4 mm. long; stamens m 3 
rows, fert ile, oblong, papillose: 2 mm .. long, outer row 
extrorse or introrse, second row mtrorse, mner row extrorse; 
ovary ellipsoid, sericeous. 

Fruit.-Oblong-globose, slightly laterally compressed 
berry, 7 x 5 x 4 em., with r to 2 mm. thick woody exocarp, 
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brittle. pale brown with whit~ spc_cks; cupule shallow, with 
entire margin. woody, z em. m dtameter. 

H,rbitat.- Dominant and moderately gregarious over small 
areas of rain and evergreen seasonal forest on light sandy 
loam soils, occasional to locally frequent in other types of 
forest on an) kind of soil. Prefers a mesophytic habitat but 
"ill grO\\ under conditions of physiological drought as in 
;\lora and even in \-Vallaba forest. 

Stocking.-Consen •arive figures of sound merchantable 
timber t6 inches in diameter and upwards, averaged over 
all t} pes of forest for the '·arious districts, are as follows: 

Cubic feet 
District per acre 

Barama-\ V aini ... .... .. ·-····-· ·-····~ ..... 2 
Cuyun.i-Essequibo-Supenaam __ ......... _ 200 

Cuvuni-.t\lazaruni .... .... 170 
J\lizaruni-Essequibo ~--····· ·---~::~==:::::· 2 7o 
Esseq~bo-Demerara-upper - ·-··-··· .. ·· 2 2 5 
Esseqlllbo-Demerara-lower r 6 
Alahaicony .. .. ·······----·········. present 
Berbice-Corentyne-upper · ·~ .... · 11 0 

~n the Iku~bisi River, the presumed center of distribution 
t ,e a\'erage ts 430 cu. ft. per acre and the best 70 square mile; 
a\eraged 630 cu. ft. per acre. 

l eli ··d 
n 'I ual reefs run to as much as t ,ooo or ' 200 cu ft 

per acr_c. Country which has more than 2 0 0 cu ft e. . . 
Js constdered economically workable. . . P J acre 

Dirrributiou.-Greenhe~rt is wide) di . . 
square mtles of the ncar i . . f y stn buted m 20,ooo 
to rhc Waini River wich 7:~G~r rom the Corcmyne River 
Bedcs, Barama River· \labo . ed patches further west (St. 

d . ' . . nt creek Ar uka R ' ) S war It extends up the .Ma~aru . R , tver . outh-
thc Cuyuni River as far as .Ara~ka IVer as far as Kamakusa, 
Kmg \Vilham IV Falls on th s· the ~equibo to about 
Rn·cr and on the Coren' n R. e . Jmum creek, Rupununi 
center of distribution l·s tyl e lhVet to Lanaballi creek. The 
b k a ong t e II· 'b· · · an · of the \lazaruru R' ,un lSI R1ver the right ' tver and (the b .. ' 

est remammg stands) 
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i~ the Barrica Triangle, the Kartabo triangle, the Cuyuni­
Supenaam-Pomeroon area and the upper Demerara River. 
Greenhcart occurs in Surinam only on the upper :vlaratakka 
River and in Venezuela only on the upper Cuyuni River. 

SILViCULTURE 

Pbeuology.-Fiowcring and fruiting take place annually 
at approximately the same t1me, as the fruit matures in 12 

months. Records are Yague, because the flowers do not fall 
until flowering is finished. January to June with a peak in 
April or May seems to be usual. Very occasionally the odd 
tree will flower and fruit in August or September. Individ­
uals remain in flower for six to eight weeks. 

New leaves are produced on the ultimate twigs during the 
mid-year rainy season, the older leaves shed over the course 
of two to three years. 

Seed dispersal.-Direct dispersal is mostly within the crown 
zone of influence, aided by gravity on sloping ground. The 
seeds are not buoyant. A small percentage of seed is dispersed 
by animals carrying it off for food and discarding it. 

Survival.-Seed loses its viability very quickly once it dries 
out. Moist seeds will retain viability for one or two years. 
Seedlings will survive for :w to 50 years under heavy shade 
and yet respond to opening of the canopy. 

Gcnni1latiou.-Hypogea1. S~ed germinates in the for~st in 
4 to 6 months, in the nursery m 6 ro ~ months ~nd ~on~nues 
to germinate over a 2 to 3 month p~nod. _Germmanon_ll1 the 
forest is probably 90 percent, wtth d1bb~ed seed m the 
nurseq 6o percent, with broadcast seed which tends to dry 
out as low as 20 percent. 

Seedliugs.-(a) Nursery. Height growth is mode~ately 
fast, 1 2 to , 5 inches in the first three weeks ~nd z f~et 111 the 
first year. Subset]UCnt growth depe~d~ on SUitable light ~o~­
ditions and amount of root competttJOn. Root growth JS 111 

proportion; for the rap root 8 ro 10 inches in th~ first three 
weeks, up to 1 2 inches in six month_s before dymg back to 
about 6 inches; the branch roots mcrease from 5 to to 
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inches in the same period. 111e fi rst leaves are similar to 
mature lcaYcs and harJen up in 3 ro 5 weeks. 

(b) "\latural. Seedlings attain a height of 2 to 3 feet in the 
first year. T hcv thrh·e best mth moderate shade. Seeds will 
germinate in tl1e open. if they remain moist hut subsequent 
gro'' th is almost nil and rhe seedlings remain 'Sclerotic and 
stunted. Parttal or side shade on loose, " ·ell drained sands 
produces the same effect. 

Nursery practiec.>.-Oihbling seed under shelren\Ood seems 
to ~c rhe most effecnn method, as the seed must be kept 
ffiOISt. 

Plantation }'.ractice.-~o -attempt has been made to form 
plantanons. I wo methods of Sl1pplementinO" the natural 
supply of seed and regeneration in the for~st have been 
successfully tned-(a) broadcasrino- seed. (b) transplanting 
n~tural seedlmgs. \\'ith abunda!lt n~tura l regeneration, hO\v­
C\ er, It IS Simpler, c~eaper and JUSt as effective to manipulate 
the ca~Op) to obtam the extra regeneration. 

b 
Stl'i..·tculwra/ cbaracteristics.-Greenheart is a strong shade 

carer. from the seedlinrr t h d . . h . ::> o t e mature tree but requires 
uect O\ er cad ltghr for 1 r:s b J 1 forest · f · 1 · . . est eve opment. G reenheart 

ap 1~ 31 r
1
) light With an Illumination near the ground of 

proxmlatc y J/t w of full sunli ht. It . 
except from over-mature tr g c_opplccs freely 
normal habitat Root su 

1 
ees ~r trees growmg outside the 

rooted with p·,)or \\"~ ndc ~c~~ o not occur. It is shallow-
. 1 1 cs1stancc It has a 1 · h 

resistance to pt:sts, diseases and fir;. . 11g natural 
Soci,rbilit Y .-Greenhcal·t . J · · · ts mocaerarely · 

rmg 1n reefs on the upper slo c f . greganous, occur-
loams. The extent of . d" .·.I PI s o valleys on lilrht sandy 
I d m nIt ua reefs which e 
arge, epcnds on the sir f . , . are never verv 
C r I . .e actors 1 he co . • cen 1ean m a reef i e rh · ncentrat1on of . , .. , c a\'erage nu b f 
acre 1s approximatelv ,

4 
di .. 0 m er o trees per 

follows· · - • Stll uted U)' sizn cl · '""'" asses as 
Diameter classes 

inches ' <_;._ :t8_ 8-tz 
1'\umbcr of trees 

12-16 r6-2o -- -· ~0-24. >24 
per acre 

4- ~ I~ 3 6 4!/z 5 
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R~te of growth.-Gr~cnheart is ~ fairly slow growing 
spec1es. ~hoot growth _m the seedlmg and young sapling 
stage va~1es from 2 to 4 mches per annum in natural forest to 
8 tO 1 8 ~nches per annum after timber stand improvements. 
~lean cliame~er grow~h for trees of all sizes from 4 to 24 
mches dbh. IS approximately 0.1 2 inches per annum, which 
means rh~t a tree will r_ea~h 16 inches breast height in 136 
years. \Vtth treatment It IS reckoned that Greenheart will 
reach exploitable size ( 1 6 inches db h.) in 1 20 years. 

Regeneration.-Natural regeneration in Greenheart forest 
is ample to abundant, in other types of forest containing 
mature Greenheart, locally occasional to frequent. Under 
normal conditions the amount of natmal regeneration de­
pends on the number of seedbearers, as regeneration is more 
or less restricted to the crown influence zone. \Vhere seed­
bearers are sufficiently numerous. the patches of regeneration 
coalesce to form a whole, otherwise, isolated patches of 
regeneration occur around the parent trees. On unfa\'Orable 
sites regeneration is sparse to absent and often stunted or 
sclerotic or both. 

Response to treat111eut.-Natural regeneration responds 
well to canopy manipulation. It has been found that the 
best method o·f manipulation is as follow_s:-ln Greenheart 
forest or forest with a reasonable proportion of Greenheart 
regeneration, gaps are ma~e in the canopy and und~rstory 
by poison-girdling a sufficient number of the trees d1rec_tly 
over the most promising members of a g~oup of regeneratton 
so that the canopy will not close up agrun before the young 
Greenheart are well on the way to fill the gaps themselves. 
Once ir receives the sunlight, the regeneration sh_oots ahead. 
Annual height growth rises from. a mean of 2 m~hes to a 
mean of 

1 
o to 1 2 inches. Little diameter growth IS put on 

until the sapling reaches canopy height. 
Pests.-Logs lying in the forest are atta~ked by various 

!>pecies of shot hole borer (1'/atypus 11mlscmtt and P. _,r/temans 
have been identified). The damage ?ftcn ne~ess1tarcs re­
squaring of the logs. Large rodents ltke acoune and labba 
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will feed on the seed, when other more palatable seeds are 
scarce. 

PROPERTIES AND UTILIZATION 

Tbe Log.- Greenhean is obtainable in hewn squares up to 
70 to Ss fcer long and 24- to 30 inches square. Specifications 
usually call for 1 r ro r8 inches square and 30 to so feet long. 
Round piles can be obtained So feet long but more usually 
40 to 6o f cct with a 1 2 ro I 8-inch butt diameter and a 6 to 
1 2-inch rip diameter. 

The raper of a hewn log does not exceed 2 inches in a 
6o-f?ot or 1 inc~ in a -to-foot hewn log. Logs squared to 
maxunum dtmensrons seldom vary more than 1 or 1 !;2 inches 
on adjacent faces. 

Figured logs (bull-forehead Greenheart) are not uncom­
mon, ~ut dtfficul~y . is experienced in squaring them. The 
~gure IS usually hmrted to the outer part of the log, occa· 
s10nall; through and through. 

On the average 15-zoo o of standing trees are unsound at 
leaskt at. the butt. The percentage of unsoundness rises on 
roc ~· srtes and falls on optimum sites. ' 

The Wood -(a) !\1 · f 
1 ~ : .1 acroscop1c eatures. Sap,\<·ood pale vel-
.0\\1 or greems~, 3 mches thick in small, t to 2 inches thick 
10 arge trees. ill-defined fr h h 
attacked by insects· heart\~m t e _eartwood, non-durable, 
greenish \'Cllow or iight or ~IOd~anes from yellow green, 
o]i,·e or 'vellow brow rve t ough golden y ellow, dark 
Figured ·(bull-forehea~) t~u~~? dark brown or ~lacki~h. 
golden or black band er ~as a cur ly gram w1th 

Gro\nh . s across the wrdth of the board 
nngs usually absent . 

about 8 per S<J mm · · pores evenly distributed · ., parench\ · • ' 
6 to 8 pe; mm. Ripple marks . rna vas,cenrr ic, rays about 

(b) Microscopic feacur Aand gum ducts absent. 
R es. verage d' 

mm. ays mosrly biseriate, fe,. rameter of pores 0.13 

mostly homogenous. \ \'ood fib to 3° (to 40) cells high, 
rows. waJis ,·cry rhick a d .. c_rs s~aU, arranged in radial 

PI • • n Ca\ ltles mmute 
Jystcal Properties -s .6 . · 

1 , 3 ( ) · pec1 c gravrty 6 . .• green '6s (6o-7o) lb . . I.o ( atr diy), to 
. per cu. ft. arr dry, 7S-8s lb. per 

No. 92 TROPICAL WOODS 3 I 

cu. ft. green (so% moisture content); odorless and tasteless 
when dry, freshly cut wood strongly aromatic; texture 
medium fine, grain uniform, straight to roey; remarkably 
free from knots, lustrous, cold to touch. 

Very hard, heavy, strong and dense, flexible in narrow 
lengths, with a high coefficient of friction, hence h.as a non­
slip tractive property ev~n when wet or coated ''!t~ a fil~ 
of oil or grease; pracucally unaffected by vanatrons m 
exposure and with a very low acid content ( 0.48°/o calculated 
as acetic acid on the air-dry weight of the wood), hence 
minimum corrosive effect on nails and spikes. 

Rated AI at Lloyds, second to Teak,. and approved by 
American Bureau of Shipping. Highly resistant to _fire (very 
slow burning), almost unmune to wood_ destroymg fungi, 
the dry wood termit~ (Crypt?ternz~s), pm-~ole borers a_nd 
insects in general, reststs abras10n, hrghl~ resJStant to m~nn~ 
organisms in temperate salt or brackish w_aters ( chtefiy 
Limnoritt) and in uopical salt 'Yaters (ch1etl~ Teredo) 
but not in tropical fresh or brackrsh waters ( ch1efly Ne~­
teredo and Neobttnkia). Very durable, both e~sed and m 
contact with the ground. lts high rowers of resistance and 
durability are ascribed to its alkalOJd content and the pres-

ence of tyloses in the vessels. . • . 
Working Properties.-Moderately hard_ to '"' ork b) han~ 

h. l bas considerable dullmg effect on too or mac me too s; · f 
edges but finishes well to a fine, smooth, lustr~us sur a~el. 

' . k. 5 and end-gram matena , 
Care is necessary m wor mg eros 1: d "flake off" (chips 

h d h tcndencv to sp It an 
as t e woo as a ; 1 · oulding or recessing. 

d 1. b l ut) when P arung, m an s Ivers rea< o . r h ·ch oil wax or French 
It t~rns easily and t~kes a lug~p~ 15

re:ds easiiy and straight, 
Pohsh, no filler bcmg neede · t not take nails well. The 
bends moderately well but ~~esa metal drill for nails and 
\:vood should be prebored Wit 

screws. . ul For rip sawing, band 
Gluing gives fatrly_ good r~s t~~r saws with the follow­

~aws wit~1 4 t~eth per mch or cir~:d: 16 inch diameter with 
mg specifications are recomm~n te itch 0 .04s x diam., t s ~ 
rim speed of r o,ooo feet per mmu ' P 
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hook for green, 10o .hook for scason~d .m~terial, depth of 
gullet 0.4 x pitch, wtdth .of tooth o.> x p1tch. For cross-
cutting a peg rype tooth ts recommended. . 

Mecbtrnical Propertie.s.-lts. strengt~ prope~cs ar~ excep­
tionally high even for tts wetght. lt JS 40-50 <> heav1er than 
Oak, 1oo0

,0 harder, 140% stronger~ ben~ing and. compres;.. 
sion along rhe grain. and 120~~ stt~er In bendm~ .under 
gradually applied loads. 1t is 2 5 '/ . sttff er than Robmra, ~e 
strongest and stiffest North Amencan hardwood. I~ resiSt­
ance to shock it is twice as strong as Oak, bur considerably 
bela\\ Hickory. Its cleavage is low, it has the same resist­
ance as Oak to splitting radially and 70% more than Oak 
tangentiall). It is one of the best timbers for resisting tensile 
and compressive strains. According to i\tolesworth the ten­
sile .suength per square inch is 8,960 lb. and the crushing 
scram. per square inch 14.200 lb. The properties outlined 
combme great hardness with relatively low cleavage 
strength. There are no reliable data to prove that the strength 
prop~rnes are affected by color varjations. 

It ts a .moderately good bending wood which requires 
very effictent support on the outer face even for large radii 
of curv~ture. Where S = wood thickness and R = minimum 
safe radtus the ratio SjR (supported) = 1/ 12 and S/R (un­
supported) = r/s6. 

1 
Tests by the Public Works Department, Georgetown, in 

912 .showed that, at 68 lb. per cu. ft. the J\lodulus of Rup-
ture ts 22 68o Ib per sg · h d l\l . . . 

8 ' · · me an odulus of ElastiCity IS 
J, 4o,ooo lb. per sq. inch. · 

Tests bv Duke U · · s 
screw holcHn . mversJty • . chool of Forestry on its 
Locust ( Hy~z~:tfe:~~t)~n~ro';e that it is a little better than 
(Peltogyne). The force . a most as good as Purpleheart 
6 and 1\o. 10 screws e~~ ~~u~ds, neccs~ary to extract No. 
from the side and end ~c . e to the hm1t of the thread 

gram JS as follows: 
Side End 

~o. 6 87o 66o 
No. zo loco 6 

More complete mech . I 90 
search Laboratory at ;~lea tes~ by Forest Products Re­

rmces Risborough and the Forest 
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Products Laboratory at Madison will be found in the table 
below. 

F.P.R.L. F.PL. 
Static bending 

F.S. at L.P. lb./sq. in l 1730 
Eq: F.S. at M.L. lb./sq. in 19670 18240 
M. of E. 1 ooo lb.jsq. in. J009 2792 
Work to L.P. inch lb.jcu. in. 2.58 
Work to M.L. inch lb.jcu. in. 12.9 
Total work inch lb.jcu. in. 35·8 

Impact bending (so lb. hammer) 
F.S. at L.P. lb./sq. in. 23230 
M. of E. 1000 lb./sq. in. 3997 
Work to L.P. inch lb./cu. in. 7·69 
Maximum drop inches 46 

Compression parallel to grain 
s5oo F.S. at L.P. lb./sq. in. 

F.S. at M.L. lb./sq. in. . 10500 99 10 

M. of E. 1000 lb./sq. m. p8o 

Compression perpendicular to gra~n 
F.S. at L .P. lb.jsq. m. 1977 1633 

Hardness 
Radial surface lb. 2124 

T angent.ial surface lb. 2021 

lb. 21 r8 
End surface 

Shear parallel to grain 
lb./sq. in. 1291 ~ 1922 Radial Plane 

Tangential Plane lb./sq. in. '49° 

Cleavage 
lb./in. width 425 

Radial Plane 
lb./in. width 583 

Tangential Plane 
Specific gravity 0. D. weight o.817 

Volume at test 
percent 41·4 45 

Moisture Content 

Weight per cubic foot at 
76·4 

so% moisture content 
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Abbreviations: 0.0.-0ven-dry 
Eq:-Equivaleot F.P.R.L.-Forest Products Re-
F .S.-Fiber stress search LaboratOry, Princes 
L.P.-Limit of proportionality Risborough 
,\\.L.-Maximum load F.P.L.-Forcst Products Lab-
'\1. ofE.-~lodulus of elasticity oratory, J\ladison 

. Seasoning Properties.-Undcr mild air drying conditions, 
m.a covered shed in Englan~, the lumber seasons very slowly 
\\ 1th a tendency to checkmg and to some end splitting. 
Shakes. are u~u~ual. \Varping is not excessive. The total de­
grade IS neghgtble. The difference between radial and tan­
gential shrinkage is very low due ro the uniform structure 
and_ gelatinous duck-walled fibers. Under cover in British 
Gmana lumber seasons reasonably fast with little tendency 
to check or split. 

Results of air seasoning: 

Engl_and-t mch boards season to 1go o m.c. in 1 year 
~ _mch boards season tO I s o{, m.C. in 2 years . 

Bnush GUJana,-~lazaruni Station (equ·l·l·b . 
m.c.) 1 num 17% 

1 inch boards season to •7'Yc m c · h 
I mch boards season ro '5o; m.c. ~n ~ months 

B · · . lo • • m ) mont s 
nnsh Gmana -Georgetown ( Tb . 

I inch board's season to J 5o, ~~~ ~tnnum J 5tho{, m.c.) 
o . • 3 moo s 

Kiln seasoning is very slow . h . 
especially with timber . Wit ~onslderable degrade 
he partl\· air seasoned) oDv:rt 1 t_nch. thick (the latter should 
. l . IS onJOn IS nor ser· b 
mg an splittmg are severe. The shri k . l~us . lit check-
from green to 12 ex moistu . n age Jn ktln drying 
T . o re comenr ts as follows· -

angenttal ~ to ~6 inch f · 
Radial Yto to Ya inch~~; f~: ~~ 6.~ to 3·7to ( F.P.R.L. 

. 3· to 3· 1 % ~England 
Tangenttal 
Radial 4.2 °0 }Duke Univ. 

3·4% School of 
For;estry 
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The following kiln drying schedule is recommended: 

Moisture content (%) of 
the wettest timber on the 
air inlet side at which 
changes are to be made 

Temperarure 
(dry bulb) 
OF oc 

Temperature Relative 
(wet bulb) humidity 

Green 
6o 
40 

35 
JO 

25 
20 
tS 
16 

'5 

105 40·5 

105 40·5 
110 43·3 
110 43·3 
I 15 46.1 
120 4S.S 
125 51.7 
IJO 54·4 
135 57· 2 

140 6o.o 

OF oc % 

101 3S.o 
99 37·2 

102 JS·7 
100 37·9 
!OJ 39·5 
105 40.S 
107 42.0 
l<X) 43·0 
I I I 4J·S 
I I 5 46.2 

s5 
So 

75 
70 
6s 
6o 
55 
so 
45 
45 

PTeservtttive Treatmem .-Unnecessarv and unsatisfactory. 
The wood although not impermeable' is very resistant to 
pressure treatment. The preservative only penetrates to a 
small depth longitudinally. 

Uses.-Building construction: Foundations, sills, joists, 
framing, weather boarding, flooring, veranda posts, steps, 
stair-treads, panelling, mouldings, . parq~e~ flooring, fence 
posts, rails, gates, vat bottoms, rusttc bmldmg. . . 

Boat building: Keel, stem, stem posts, plankmg, deckmg, 
fenders, gangways, sheathing whaling_ ~hips. 

Marine construction: Piles, sheet ptling, fenders, braces, 
decking, groins, revetment, land ties in slipways, sluice gates, 
lock gates, keelblocks, underpiling, .rubbing pieces on dock 
gates and caissons, dock gates, landmg _stages. 

Land communications: Cross anns, bndgc runners, trestles, 
decking, bridge rails, paving blocks, board'\~·alks, box cul­
verts, wooden rails, axles, wheel spokes. carnage_ shafts. 

Furniture and Ornamental Work: Heavy fumtture, turn-

ery, inlay. . . . . 
Agricultural and Industrial: ~1010~ ttmber, sawnull 

foundations, engine bearers, elecrnc swttch blocks, work-
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shop floors, sa'';-benches, wood wo7king planes, lift runn~ 
"pickers" in textile industry, chemtcal ,rats. 

nliscellaneous: Fishing rods, walking sticks, bilHard cue 
butts, tobacco plugs, fretsaw bows, belaying pins, mortars 

Pulp: A fairly good yield of rather poor quality pulp C8ll 
be produced by the soda process. 

Service Tests.- Some of the results from acmal ~Prvi,.A'l"A 
tests of Greenheart are quoted below: 

Briosh Guiana 
( 1) Slipway of dockyard of Sprostons L td., 

sound a~ter 29 years and the piles after 45 years. 
(1) Ptles at Garnett and Co.'s Wharf, Georgetown, 

after 55 years' service. 
( 3) Veranda pillars of Eve Leary Mess Georaetown 

c· d th . ' o ' xpose to wea er, renewed after being in place 100 

U.S.A. 

., {~l!iles at the Ba~ery Landing, N ew york, sound 
' y. alth?ugh SU~JeCted to unusual wear and tear. 

()) Oeckmg at P ter II' East River New y k h 
up to heavy affi f • or , as 

tr c, or 7 years, and shows little wear. 
England 

(6) Manchester Shi c 1 h 
gates. The cost of mai~t ana ' f as 54 pairs of G reenheart 
pair of gates per year. enance rom t894- 1 902 was $I 5 per 

(7) The gates of the C d . 
18)6 were still sound in 18 ana .a Lock, Ltverpool, built 
reconstructed · h 96• '"hen they were taken up 

m t e course of d . 
new gates containing th h . eepcrung the lock. 
were still sound in 19 ~ onzontal ribs of the original 

(8). Gates of the Affr~d . 
were m excellent conditio r:ck, Brrkenhead, built in 1 
48 years. n, ree from "worm" attack 

(9) Jetttes at Canada B . . 
and 1885 asm, L1verp 1 b · . were practically 00 , urlt between I 
servtce as wh as sound in en constructed. 193 2 after 50 
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(t o) Four pai~s of gates in the Albert Edward Dock, 
Newcasde, bmlt m 1884, were still in good condition after 
3 3 years of constant use. 

( 1 1) Piers used in the T ync River harbor works were not 
kdb " , f . ' attac e y sea worms a ter 20 years' servtce. 

( 1 2) Keel, ~itre and sil~ timbers of lock gates at the 
LNER Tyne River dock still sound after 57 years' service 
and used again as fenders. 

( 1 3) Piles, etc., at the LNER, Hartlepool docks still in 
good repair after 6o years' use. 

( 14) Piles at Cattlewater, were still sound after 30 years. 
( 15) Piles at six points on the coast averaged 20 ( 4-36) 

years' life, after attacks by Teredo, Limnoria, and Chelura. 

Scotland 
( 1 6) Piles at Glasgow and Leith, sound after 6o-8o years. 
( 1 7) Specimen of Greenhean in the Kelvingrove 

Museum, Glasgow, from a wreck submerged for 18 years 
on the west coast, is merely slightly pitted on the surface, 
the body of the wood being sound. 

( 1 8) Piles at nine places on the coast have an average life 

of 17 (3-3o) years against Limnoria. 

Ireland 
( 19) Piles at No. I Lighthouse, Belfast, suffered little or 

no deterioration after 30 years. 

France 
( 20) Lock gates of the Guillain dock at D~~kerque, con-

structed about 188o, were in perfect condioon 43 years 
later , when removed for repairing iron work. 

Belgium .. 
(2 1) Jetty at Ostend, installed I889-<)0 sttll m good con-

dition in 1923. 
( 2 2) Piling in harbors at four l?laces show on ~he . average 

1 3 Yz years' resistance against sh1pworm, and sttll 10 good 

condition. 
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Holland 
( 2 3) Piles at ten places on the coast of Holland showed 

after J 2 years no ''shiP'' orm" attack deeper than ~ inch in. 
sapwood, heartwood sound. 

Mediterranean 
( 2-J.) Test piles m the Arsenal basin of the Suez Canal 

at Po~ Satd we~e sound after 1 years, although Pine and 
Oak ptles. ~lon?stde were almost .entirely destroyed. 

(2 5) P1ling m harbor '' orks gtYes zo years' service. 

South Afnca 
(26) Piling in harbor works has an average life of 12 y ears. 

India 

( 2 7) Dock gates have an avera ae life of 14 ( 1 0 ) 
!\1alay States b -zo years. 

( 28) A half rjde fender (faced with ball ow h 
hardwood) was srill sound af . . ' t e best local ,..,, z ter 9 years m Smgapore harbor 
1 ~ew ealand • 

(29) Test piles at Auckla d d . . 
sound in 1

93
1. n ' nven m 1917 were still 

(3o) ~ansen's polar explo · . 
ened throughout with r rahtton Shlp ''~ram" ·was strength-

T ureen cart frarnm 
rade Substitutes.-Relanvcl . . g. 

off for Greenhean, even · 
1 
Y few timbers can be passed 

~urmam (Tabebuia sen·:t7 ~~~e rough. T~e Groenheart of 
x~cp~ m name. i\lanmbahi a) bears little resemblance 

\\abaJma Silverbalh (L" . . (Moronobea coccinett) and 
~~ssemb~ancc to Green~~:~a cbauytenne'llsis) bear a superficial 

pectJon rer1d . • compuls G . . ers substitution ix . ory overnment 
.lfmor Uses -All nposs1ble. 

ous bitter alk i . pa~s, especially th . 
used as febri~uolds (blblflne, sipirine e~ .seeds,. contam vari­
Dr. Rod' ges and cures for d ' c.) w h1ch have been 

Jc, a naval vsenrery d d' 
honor of who h surgeon settled . B .. an 1arrhoea. 
r83J and usedm. r e tree is named fi m . rltlsh Guiana, in 
,\faclagen of Ed;r bas a febrifuge i~ i~st IS~lared bibirine in 

~ n urgh University i terffilttent fever. Dr. 
· n 1845 prepared bibirine 
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sulphate and was ~uch imr~essed with its febriuge prop­
ernes .. 1: .appeared m the Br~t1sh Pharmacopoeia from 1 864-
9s .. Bl~ll·me has .been used m place of quinine as an anti­
peno~Lcal but ~Vlth~ut marked success. It has also been used 
in vanous utenne dxseases, affections of kidnev and bladder 
periodical ne.ural~ia and externally against inflammation of 
the eyes, agam wnhout marked success. 

The seeds contain 54% starch, which is sometimes used in 
bread. The starch must be repeatedly washed to remove the 
biLterness. The seeds make excellent charcoal. Local super­
stition blames Greenheart splinters for causing festering 
wounds liable to lead to tetanus; there is no truth in the 

su perscicion. 
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DOES MAHOGANY (SWIETEN/A) OCCUR IN 
ECUADOR? 

By ELBERT L. LITTLE, ja. 

Fo·rest Service, United States Departmem of Agriculture 

Although Mahogany (Swietenia) is reported in various 
published lists of trees and woods of Ecuador, no authentic 
record that this valuable cabinet wood is native there has 
been found. Furthermore, Ecuador is outside the known 
aeographic distribution of this genus. 
0 Some current errors in scientific names of Ecuadorian 
plants can be traced to the classic work of Theodor Wolf 
( Geografia y Geologia del Ecuador. 67 • p., ill us. 1892). In 
his chapter on the vegetation of Ecua~or, h,e.mentioned tru~ 
Brazilian l\1lahogany, "el Mahagom legltl?JO del Brastl 
(Swietenia mahago11i)," from the Na~ regton east of ~e 
Andes (p. 44o). P. Luis Mille (Nocwnes. de Geografta 
Botan.ica Aplicadas al Ecuador. Ed. 2, 72 P·• illu~. ·~:u~ had 
Swietenia m ahagorzi L., common name Caoba, Ul hts list of 
plant names (p. 63). Zon and Sparha~k (Fo:est ~esources 
of the World. 2 v., illus. 1913) in thetr compiled list .. ~ t~e 
principal woods of Ecuador stated (v. 2, .P· 771

): . a~l a 
( Swietenia sp.?) resembles Mahogany andf ~use~ f~; (;;~; 
P
urposes." In an article on "The Forests o. cua or . d-

. . ) A st Rimbach menoone 
1cai lVoods 31: 1-9. 1931 ' ugu f th 1 wer slopes 
Caoba (Swietenia sp.) as a component 0 e 

0 
8) 

of the W estern Cordillera and adjacent lowl~d ~·A~ost~ 
Perhaps the most detailed acc~unts ~ zo;~r H~ article 

Solis in a series of articles published m d ~ b~ (Swietenia 
on the principal woods of.Ecuador p~c~e 1; of high-class 
mahagoni and other spect~s) first d 1 was recorded as 
woods known in intemaoonal tra e .. t ecially in the 
a~mndant in the western O! coastf =~de;!, Guayas, and 
vt rgin forests, in the pro~mces 0 otential wealth for 
.\ilanabi, and was menttoned as a ~ VarioUS lists in his 
Ecuador ( Maderil 12 [ •33 1: 7· 19~ · rovince of Esmer­
anicles on the forests and woods of (S:Jetenia sp. or Swie­
aldas mentioned Caoba or Caobano 
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t£'1ria mabaguni) (Maderil 14 [ 164]: 27; [167 ] : 14, 16; 14 
[ 168]: " , 15. 1942). These writings were republished in 
his hook, " Nuevas Contribucioncs al Conocimiento de Ja 
Provincia de Esmeraldas" (vol. 1, 6o6 p., illus., Quito-Ecua­
dor. [ '9441 ). 

A brief review in Tropical W oods (6o: 52. 1939) of 
Aco~ra\ first article gave emphasis to his report of the 
abundance of Caoba (Su-iete11ia) in the virgin forests of 
the three provinces noted above. ~ext, Record and Hess 
(Timbt:rs u~ the ~ew World. 640 p., illus. 1943) citing this 
rene\\ credited to Acosta the statement that Sru:ieteuia is a 
componcm of the virgin forests in northwestern Ecuador 
(p. 372). Accordingly, their map (map 7) on the range of 
~lahogany in South America, shows an extension into north­
ern Ecuador. They mentioned Sv.:ietenia also from "south­
ern Ecuador" in the Amazon basin but did not indicate this 
range on their map. 

>\ lore recently. J ulian \\'. Shinol (Forest Resources 
Lumber lndmtrie~. and Trade in Ecuador. t:. S. Off. Inter~ 
natl. Trade: Indus. Ref. Sen·. Pt. 6, Forest Prod., , .. 4, No. 
5 '. ~ + P·: til us. 1946) repeated rhe reports that Caoba 
(S .... ;:ze!~'ma macro~by!la) was belie\·ed to occur in significant 
q~anunes m _the \'trgm foresrs of northwestern Ecuador. ln 
Ius !~test ante!~. Acosta Solis (Commercial Possibilities of 
~he I· o~csts of Ecuador-:mainly Esmeraldas Province. T rop­
z~al_ If ~ods 89: •-+7• tllus. 1947) did not e\·en mention 
Sw1ctem.1. 

\V. D. Brush, .\lahogany 'Sv.:iete11ia specJ·es] ' II F . s . ' . . . 20 p., I us 
?rc;r . ~n·lce, v. S. Dept. Agr. ' 94') clearly showed on hi~ 

dllitnlmtton map rhat northwestern Ecu d .. f . · 
I . k . a or IS ar OUtSI(JC 

t lc no'' n I ange of Mahogany. This map, ublishe i l f . 
the boundarv scnlcment of 194z does P . . t Je ore 

• · · • not md1carc rhc presenr eastern lmms of Ecuador which d 
to the known areas of 1\l h 

1
' , 

0 not ~xrend east 
A . . 3 ogany on tnbutanes of rhc 

ma.zon m northeastern Peru. Eastern areas form 1 . 
by !!.cundor. arc now a part of Peru. er Y clauncd 

:1"\o botamcal specimens of Su•ietenia f E 
found in a check of several large he br~m fcuador \\:ere 

r ana o the Umted 
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~rates. There is no evidence that wood of S'Wietenia is logged, 
s<l\\ c.:d, or sold in E~uador. The F~rest .Service fi~ld parry in 
r ·uador in •94 3 dtd not find Swtetema there. e1ther in the 
f~rcsls or in the form of lumber. That group, of which I was 
" member, did not locate Mahog~y in a month of field 
work in the province of Esmeraldas ~n northwestern Ecuador 

in travels in other western provmces. 
or Actuallv, nonhwestern Ecuador is far removed from the 

carcst known areas of Swietenia in northern Colombia. The 
n per ,·alley of the Magdalena River in Columbia, men­
~i~ncd by Itccord and Hess (p. 372) as one. of ~e an:as ~f 
l\lahogany, 1 know fro~ perso~l observation, IS senu-ar1d 
and docs not contain thts spectes. The fio~a of western 

l~cuador though poorly known has been studied enoughThith~t .. n d if mmon there s Swietenia should have been co ecte co . ·h uld 
. . . 1 d th t the inhabitants s o 

regiOn IS sufficiently popu ate a d its uses, if it oc-
have disco,·ered th~ valuab~~ w?od c~ble localities. It is 
curred in commercial qu~ntl~ lD 2 later be found in the 
possible, though, that SWJettnUI_ ma~ited Oriente region of 
poorly explored_ and ~most ~ador as Wolf stated. If 
the Amazon dramage m eastern d d 'the Amazon River 
so, the wood would be exporte own 

across Brazil. . discovet ~ prob@le ex-
The Forest Service survey did f ~ in Ecuador. 

planation for the erroneous. re~rtS 0 ~of~ 
One of the native tree spectes of~ :(familT, LepUU­
Platymiscium pi11natum (Jacq.) ~-~~-ctoba.' the usual 
nosae) ' is known by the co~ ne reddish brown :wood 
Spanish equivalent of Mahogany. B flidy haril. ~ 
of this species resembles Mali~rr~~) ot o.7~· ~t d 
durable, and has a speci~c graY'lJ'bu;r;Woi:'k, ~ :&~te 
used in Ecuador for fum~ture~~~~~ely · ~~ ~:d 
extem in small ships. 11us sp a ·tJtCulld A.it 
Central America to Venezu~-.. P.l ob. f~ 
native guide in Esmeraldas Ntliii!IJitA Miq~ 
of two species of Lau~aceae,. r:..;.. 
also as "Jigua'', and Betlscbfnletlil,,-
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MARINE BORER RESISTANCE OF SYNCARPIA 
LAURIFOLIA 

By C. H. Eo~m:\uso:-.: 

Bishop Museum, H onolulu 

Scattered plantings of the Australian Turpentine tree, 
Syncttrpin ltlurifolia f en., were made in H awaii nearly forty 
years ago. even before the identity of the species was recog­
nized locally. Some fairly good sr:mds of this timber have 
become established in the islands as it is among the numerous 
introduced species that h:n·e gained fa•or as watershed cover 
for upland areas. Should the Turpentine tree in Hawaii 
acquire the reputation for durability that it has received in 
Australia, especially in contact with sea water, it may de­
\'clop into a commercially \'aluablc timber in the future. A 
goo? supply of a hard, strong wood. highly resistant to 
marmc horcrs, would doubtless pro,re to be an asset in the 
island economy. 

\Vith sud.1 po~ible_ future -~tiliry in \"iew im·estigations 
of the rcacnon of th1s !Ia\\ auan oro\\ n myrtle to marine 
wood hc~re.rs "ere conducted. 't'he experimental station 
selected IS 111 J Jonolulu I hrbor. about one-half mile from 
the entrance. in (1uier water. salinit\· rangin(T slighth· aho,·e 
Qr hclo\\ 33.8, depth ahour 30 fcec at chb tid~ Tests i-;wolvcd 
blocks of green :m.d \\ell_ sca!>oncd. wood; of sapwood and 
hean'' ood; of ccnons '' tth and wnhout hark. and sections 
of oa:k ::.rnpped from tree.::. and tTcatcd as separate units. 
Jm enalc spccuncns were examined as well as wood from 
nc~s 6. 8, 1 2 at~<! 15 in.ches in diameter. Local foreste rs 
est1m.n~c that rhe I Uiyenrn~e rrec in Hawaii, under farorablc 
conditions, may a_nam a. d!at~tcrer of 1 2 inches in w vcars 
and thar trees '5 mchcs 111 <.llamerer arc about 35 vea

1
:
5 

old: 
I hrough the cnunesv of the ,\ laritime Services. B ·d f 

Ne" South \Vaks sc:1soned blocks (heam, ood) 
0ts 0 

carpia laurifolia \\ere recci,·ed from Australia for 0 yn­
tlvc tests '' irh the llawaiian grown timl>cr 1 fcompa.ra-

d . n ormatton regar mg the age of the trees from which the A 
1
. 

· ustra 1an 
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1 s came is not available, but there is reason to believe 
samp e ·ere much older than any now growing in Hawaii. 
rhey " 

SuMMARY oF TESTS 

Hawaiian gro'LV'IJ timber. 
Sapwood. Seasoned sapwood was usually badly. dam-

1 • reredos and Lmmoria '!ithin ~ix months and nddled 
ag.ed . by . r whether juvenile secttons or those cut from 
within one) ca ' G blocks had slight advantage over 
the oldest trees. reen 

seasoned . ones. d Blocks from trees 6, 8, r z and '5 inc~es 
2. Hcartwoo . alll reactions They were consist-

in diameter showed par e k d by t;redos and Limnoria 
cntlv and moderatel~ attac e . months to one year. 

· · d nQ"lng from rune d 
during peno s ra o d ed with that of sapwoo 
Destrucrion of. heanwoo co~par Maximum penetratton by 
was in the ratto of about 1 

• l. tree 6 inches in diameter 
teredos of sapwood from a pf enbeartwOOd from the same 

· year· o ' d h art ·was 7 5 mm. m one ' • d S mm. Seasone e -
source and during the ·~:S~di~eter, howeve~, ~o,~e: 
wood from a uee • ~ m b teredos of 7S mm. within run 
a maximum penetranon Y 
months. (Sec Fig. r.) . bes in diameter have ~ark 11 

3 Bark. Trees 10 to n me surface of which JS yery 
· hi k, the outer ...__ nAn.tlVely 

mm. to I 5 mm. t c • emile sectiol'lS ~ com..-- redos 
shaggv and irregular. ~n JUV ~Y ~etra~ by.te 
smooth bark, 5 mm. thick,. W: of uees u inches m. d~a:fet:; 
within six months. In secno co~plete ~euauo ~d 
with hark intac~, there w':t:m.s. TeredOS. hO~V:'sOrface 
bark during penods ofd•~ee..Jy futtOwed the ~uced by 
from the sap·wood an J;tu IJyers were 
of the hark, while the bti'leiled 

15 
test 

Limnoria. _, and •;-;,ttl\ ._ i\VOOd. 
Bark stripped fr~m 0~~- iil eo.@~ ":me~ and 

blocks responds as tt do b the~ ~~there was no 
Teredos burrowed throug tiaadf ff.1~t~:..cr one year. 
Lirmzoria attacked .the d~~ ~ ~ 
complete penetranon 
(See Fig. 3.) 
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Australim grO'W'TI timber. 

Heanwood blocks of Australian grown timber were tested 
in Honolulu H arbor parallel with sections cut from the 
hearts of the largest and oldest Hawaiian trees available. 
Submerged time for the Australian timber was tw~ ye~. 
At no time did test blocks show more than very hght In­

festation bv teredos. and damage bv Li1m10ria was almost 
negliaible. · ~ bximum penctrati~n b)· teredos was 15 mm. 
duri;g an interval oft\\ o years. (See Fig. 2.) 

PtrYSJC.' \1 Co-.. 1 R.\srs ( H EARTWOOD) 

The Australian specimen at hand is of homogeneous dark 
reddish brown color. ,·crv hard and dense; wci~ht 63.7 lbs. 
per cu. ft. Ohsen·arions i>y School of Forestry~• Yale Uni­
,·crsity, indicate vessels contain gum deposits which were 
absent irom Ha\\ aibn grcl\\ n specimens examined. 

Hawaiian samples irom largest trees anilable, light red­
dish hrm\ n. wir~ alternate streaks of darker and lighter 
shades. Density Jess than \usrralian timber; weight 56.6 lbs. 
per cu. ft. 

CO'\Cl.USIO"S 

Even the older T urpemine trees growing in I la\\'aii lack 
resistant properties that gi\'e durabilitY in sea water. ,\ larine 
"ood borers readily attack horh sap~,·ood and heartwood. 

Heartwood from the older I Ja\\ aiian timbers reacts to 
marine borers much as does immature or ju\'cnilc \\nod. 
Lack of age and rnpidity of gnm th ma\· accoum for this 
apparent immaturity and len\ resistance,· a~ compared with 
specimens of .\ustr:tlian timber examined. 

' I he pre~encc of gum deposits in ,·essels of the A ustralian 
timber and their absence from H awaiian specimens is 
doubtless a specific factor influenc ing the reaction of the 
woods. 

While bark in older H awaiian timbers would be a tem­
porary prorccticm against marine borers, the action of 

'Pcrson2.1 communicat ion. 

1 2 

3 
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Li1m1~~a woul.d probably soon reduce it to a condition 
pernuttmg the mvasion of teredos. 

Although many Turpentine trees in Hawaii have now 
reache? a suitable size for piles, there are indications that 
such timbers would fail in the shoal waters within a few 
years. 

EXPLANATION OF FIGURES 

Fig. 1. Hawaiian grown Syncarpia laurifolia. Heamvood from tree 
15 inches in diameter, about 35 years old. Moderate attack by marine 
wood borers after 9 months in Honolulu Harbor. l\laximum penerra· 
tion by teredos, 75 mm.; slight superficial damage by Lmm()Tia. Test 
block 1 Yz x 4Yz x 9 inches, sawed through the middle 

Fig. 2. Australian grown Syncarpia laurifolia. Heamvood lightly 
attacked by marine wood borers after 1 years in Honolulu Harbor. 
Maximum penetration by teredos, 15 mm.; slight damage by Linm()Tia. 
Test block 1 Yz x 1 ~ x 8 inches, sawed through the middle. 

Fig. 3· Bark of Syncarpia laurifolia, 10 mm. thick, stripped fr?m 
tree and submerged in Honolulu Harbor 14Yi months. In~er pornon 
(below in figure) badly damaged by teredos; outer p6rt10n (ab~ve 
in figure) deeply furrowed by Lmrnoria, but no complete pcnerrauon 

of the bark. 
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T HE WOOD COLLECTORS SOCIETY 

The organi1.ation of a society for those interested in col­
lecting wood specimens as a hobby has been announced. 
E.:\'~erpts from the constitution indicate the purpose of the 
SOCJCt)' t O he: 

•· To c.ollect a_nd di55eminat: all info~arion considered pertinent 
and IDStructl\'e to tho~c mtercsted m collecting spec1mens of 
wood)' plane;. 

1. To \:ncuuragc others to become collectors. 
3· To assist in accurate naming and cl~fication of specimens. 
4· fo_ ~:ncourage exchange of wood spcomens upon an organized 

basts by members or others in all parts of the world. 
5· To encourage the adoption of standard methods for wood col­

lections: :rhis s_hall include specim_en sizes. numbering systems, 
auth~ntJCtty raongs and ~t~er detads relating to standardization 
and Improvement of mdiv1dual collections. 

6. To em~.hasize the _importance of a uniform specimen size of Vz 
x 3 x 6 when fintshcd. 

i· To cooperate with institutions, universities and schools in the 
augm~nting of their sc~cn~c 7ollections of herbarium specimens 
and \\OOds and to rccet\'C a1d tn the proper naming of specimen~. 

The. newly elected. officers_ are: \\'. F. Opdyke, President. 
~ Jcnf) Dcntzman, V1ce-pres1dcnt. C. D. Gilbert, Secretarv-
frcasurcr. · 
~~~lications for membership may be made to the Secre­

ta~!- 1 rea~urer (i\1r. C. D. G1lbert, 2 • .p 2 South Boule\·ard 
Hm~ston, fexas) . Applications should be accompanied hv ~ 
rcmmance of $3 .00 as application fee and $3.00 annual dues. 
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CURRENT LITERATURE 

Mahogany of Santo Domingo. Bv Rou.o P. SToVAI.I .. 
Agric. Americas ( \Vashington) 7:.8 & 9: w;-108; 3 figs.; 
August-September 1947. 
In excess of soo,ooo board feet of mahoganv rs~ .. ::ictenia 

mabago11i j acq. ) has been cur annually in Santo Domingo. 
In Ciudad Trujillo the lumber is worth from $tRo to s~so 
per thousand board feet. The resistance of the "ood to the 
ravages of the drywood termite promotes irs local usc for 
doors, sills, interior woodwork, and fumitur.:. 

"The oldest known article made of mahogany is bclic\·cd 
to be an old cross in the Cathedral of Santo Domingo. Ac­
cording to the inscription on the eros~ it was place~ on rhe 
site of the cathedral in 1514 at the ume construcoon was 

started." 

A forest lover in the Caribee Islands. By J. S. B~::ARO. 
Jour. N . Y. Bot. G11Td. 48: 57 ~: 181-1 88; 6 figs.; August 

•947· . 
T his is the last of a series of seven articles and deals w1th 

the Limestone Caribbees, Antigua and Barbuda. The ve~e­
tation of the islands is described in inte resting and authonta-

th·e srvle. Pre~eding articles under the same general title and the 
d f h Journal in which they are found arc: 1. T obago, 
\~:~ ~ t .\1. Grenada, june 1944. 111. St. Vinc~nt, August 
. • 19V44 Dominica October •945· V. St. Lucia, October 
1944· · ' 'I 
19

4-6· VI. Saba to Montserrat, Apn 1947· 

· 1 t from St. Lucia. By A. C. 
Two new flowermg ~an 5 ] mrr Arnold Arb. (Jamaica 

S:-.trm and H . A. GLEASON. • 

Plain, Mass.) 28: 3: 333-336; Judly 
1
?b
47

d' 5 new- Lica11ia 
. . . f II t ecs are escn e a 
1 wo spcc1es o ~rna r . . · Gleason. 

I
. I A C Smith and Mtcoma lrtcttmil 

0 l !{trllt .117 • • 
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Le "magnolia'', Talauma dodecapetala, des Petites An­
tilles; Monographie sylvo-botanique. By H. STEHLE 
and E. :\1 \RJF. Caribhea1l Forester (Rio Piedras, P. R.) 8: 
~= 183-190 (French) , 190-195 (English); July 1947. 
lltc names. botanical desription, habits and habitat, the 

tree. and wood of the Magnolia as it occurs in the Lesser 
Antilles :ue dc::.crihed in some detail. The heartwood is 
highly ,·alucd for man1uetry, gunstocks, furniture, and boat 
construction. 

Some obscrYalions on conservation of natural resources 
in El Salvador. lh fiiO\t \S \V. ;\kKI'.;LEY. ]o·ur. For­
estry (\\ ashingro'n, D. C.) 45: 10: 755-761; 6 figs.; 
October 1947. 
A brief. general account of the forests, their exploitation, 

and rc-cst:tblishment. 

Chinchona- the quinine uee. n,. LY,\LL E. PI·:Tf.RSO'.; . 

four. Forestry 45: 7: 5oo-,o2; 2 figs.; j uly •947· 
This is an accounr of the American Cincho na Plantations 

in Costa Rica. Present plans call for the planting of 400 or 
more of the 3 wo acres in the plantation. 

Noticias botanicas Colombinas, VIII. Bv AR~tr\:"l>O 
l~t:GA"D: Caldasia (Bogota) 4: 19: 305-309; l\lay 19-47· 
Col~mhtan reprcscnta~ivcs ~f the fami~ies Achatocarpa­

ccae~ I olygalaccac, and B1g:nomaceac arc d1scussed. One new 
~eccte:;, Anemopae~I?JT.t c!Jrystmtha Dugand, is described. 

I. wo . new species names arc proposed for the genus 
Securrdact7. 

Arawak Indian plant names. Bv D. B. FAJ'\SHA" "F.. Carih­
!"!•1ll !.:~rester 8: 3: t65-18o; july 1947. 
I. he list of Arawak plant names ·wnh their botanical 

c~mvalcnts has been compiled partly from the records of the 
I· orcst Dcparrmcnr in .British Guiana, panlv from Dr. 
Stahel's notes in his aniclc on Arawak plant names in the 
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~ew York Botanical Garden's Journal for December 1944. 
but mostly from the Arawak Indians thcmsel\'cs in British 
Guiana." 

"The Arawak vernaculars apply to plants. excluding culti­
vated species which are known personally to them in an 
area perhaps 50 miles wide, stretching from the ~onh \Vest 
District of British Guiana to the Berhicc R." 

Ensaio para o glossario determinologia florescal. 
By D. Gun.HF.RME DE ALMEIDA. Reprint:; from Rol. Soc. 
Bras. Agronomia 9: z: 105-122, 9: 4: 249·262; 1946. 
The first part of this paper lists 384 tenllS (Portugue~c) 

useful in forestry with their ~efinitio_ns. The second ran ~IStS 
the equivalent terminology m Enghsh, French, am ltahan. 

Como herborizar material arbOrco. By ·'" Kc~u.:'\tA""· 
Pub. bv Instituto de Botanico (Sao Paulo. Br:lZII ). 1947· 

Pp. 39~ 10 figs. . . . 
Ingenious devices for collecting her~arnun mat~nals 

from standin trees are described in deta~l and well tllus-

d 1 I d~d are two tvnes of saws mampulatcd from :he 
rrate . nc u · r-- f h' d ascenJmrr 
ground by lines, and equipment or attac mg an • ~ 
lines. 

Th f f 
Western and Central Ecuador. By L. R. 

e orests o T J E ~h•·a E L Ln-n.r. 
H 

nGE L v EESDALE, • ... • .. • F 
Ol.DRl ' • • d J t. 1\IARR•'RO Puh. by U. S. orcst 

jR E F HoRN an osr. · p . -R figs · 
Sc~·i~e ('Vashi~gron, D. C.), June •947· P· 134, ' ., 

I _map. . nd the major forest types are 
1 he vartous forest areas a '1' t'ton of products, exportS, 

. d p d tt' m and uti tza f f dcscnhc . ro uc c t and other phases o orcstrV 
forest and land use managemen : ber trees and their woods 
arc discussed. The important ttm es listed. A key for th_e 
are described and the comn:ton n~~t commercial woods ts 
identification of. t~e more ~~~~ a discussion and map of 

P
resented. A btbliography 

. · I d d 
routes traveled are me u e · 
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Chinchonas del Ecuador. By M. AcosTA-Sous. Pub. by 
the author. Quito, 1946. Pp. 276; 41 plates. 
The twelve chapters are de,·o.ted to the. history . of 

cinchona. historic and recent botamcal explorations, habttat 
and distribution of cinchona, botanical descriptions and 
nomenclature, the chemical and pharmacological aspects of 
the barks. and the cultivation of the species. 

T he plant resources of Peru. By \V. H. HooGF:. Eco­
nomic BottTII)' (Lancaster, Pa.) 1: 2: 119-136; 13 figs.; 
April-June 194-7. 
"~ lore than 51 o 0 of PeruYian territory is forest land, 

called 'montana.' and lies cast of the principal Andean axis." 
In addition ro the commercially important mahogany and 
Spanish cedar other locally used woods include "tornillo 
(Cedrclinga catcnae(or111is Ducke) of the Upper Huallaga; 
and castana ( Bertboiletia excel sa 1--LB.K.), estoraque (My­
roxylon Bals.mnmt (L.) Harms). huacapu ( Liudackeria 
m.rynensis Pncpp. & Endl. ). mashonaste ( Anonocarpus 
!171Ia:onicus Ducke), palo vibora (Phyllantbus sp.). quillo­
bordon ( Aspidospt>rma S11bincammz ~!art.), and rahuari 
(Tahebuia sp.)-all of the Perm·ian ~ladre de Dios.'' 

Flora Riograndcnsis. B\' K. E:"\1R1Cll and B. R-':'<IRo. 
Ulloa (T ncuman, -\rg:.) '2: 87- HX); 5 figs.~ '9-l6. 
::\cw or little known species of the Rio Grande flora con­

served in the llcrbario Anchieta. Porto Alegre (Brazil) arc 
cnu~.eratcd. Included arc 51 species of 44 genera, 2R 
fam1hc..,. 

Contributions to the B.ora of extra-tropical South 
America. IX. By l I.\ROLD ~. MoLoE:-.:Kr. Lilloa 11 : 
T 11 - 176; 194-6. 
Listed arc 295 species of 101 genera, '9 families. 
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El territorio del Chaco y su riqueza forestal. M.A.N. 
(Ministerio de Agriculrura de Ia Nacion, Buenos Aires, 
Argentina) 84: Pp. 8; 14 figs.; March 1947; . . 
A brief description of the forests and the1r _explmtauo_n 

include enumeration of the most import~nt species and th~1r 
uses. These are: Quebracho colorado, Urunday~ 9uay~ca~, 
Itin, Quebracho blanco, Algarrohos, Guaya1h1, V1raro, 
Lapacho, Guaranin:l, Mora and T atane. 

Reply to comments on "A forester's o~servations in 
Mindoro". By \V. H. LAMBERT. jour. f orestry (Wash­
ington, D. C.). 45: 7: 516-517; July .1?47 ·. 
"Cntises made near Sablayan Mumc•rahty showed th~ 

stand averaged 34·92 J\P per hectru:e. Th~s was made up o 
8 J\P second oroup species, mcludmg akleng-parang 

z(A .. lb?;,..,.,ia proceraj, anubing ( Artocarpus. sp.).d ~atnakba 
..,.., ·· (Sh J!;UISO) an ,, a ·a-

( l~agerstroem!a speciosa), gut}o MS ':~a third group, com-

ast~l~ ( Euge::'~5 sp(~:o;,~e:J:Jendron pinnamm), dalinsa 
pnsmg. a~ g . nato (Palaquim sp.). and toog 
(Tt.>r?mnalram:;0'11U~ta:z:lr~) The stand table for an area near 
(PetcrsiantM 9'~ ;tya sh~ws an average volume of 89·H 
San Jose umc•p 1 

. • broken down into 12.18 M
8 

~J3 per hectare. Thts '\\aS · . 6o 1\P of akleng-
of ipil ( ltsia sp.), a first group spec~;~ ~f the third group 
parang of the second group, •7·3~Jum dao) and amugis, 

d b dao ( Dracontom . 1 reprcscntc Y h P represented by anttpo o, 
and so. l6 J\18 of foun . gro~uans .. 
pahutan, kuping, and variOUS . 

1 d e of the Melastomataceae 
A contribution to the know~~ elago especially in the 

occurring in the Mal~y B l C BAKHUIZEN VAN DEN 
Netherlands East Indtes. y ht). 91' I-391; map; 1943· 
BRtl"K, jR . . Mededelingen (U~re~ h of ~e Melastomaceae 
The work reprcs_ents a. mon g ri~arily in the Ley~en a~d 

insofar as the matenal av~tl~lei\e species are descnbe.d m 
Utrecht Herbaria, pernutte .ferences and indices are given. 
detail, with citations; keys, re ' 
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Species novae Fagacearum Sinicarum. Bv \Voos-YouNG 
Cln.:~ and YI!'G TsiAl"G. j our. Arnold. Arb. (Jamaica 
Plain. ~tass.) 28: 3: po-p7; July 194-7· 
Three new species are described in the genus LithocllTpus 

and fi\"e in Quercus. 

~otes on Chinese Sterculiaceae. Bv \Voos-Yot"!'G CHuN 
and H s1 \~G-H \O llsta::. f our. Ari1old Arb. 28: 3: 328-

330; July I9-J7· 
IncluJ~d arc dcs~riptions of rwo new species in Sterculia 

and two m Ree~L•eslf(. 

Kajeu•skiella , a new rubiaceous genus from the Solo­
mon Islands. B~ f. D. \lFRRILL and L. ~1. PERRY. jour. 
~-n.o1d ·l rb. 28: 3: 33 1-33!; r plate; July 19-J/· 
I he. new. genus is represented by plants reaching fi\·e 

meters m he1ght. · 

On the anato~y of CJ•nometroxylon hzdicum gen. et sp. 
nov., a fosstl dicotyledonous wood from Nailalung 
Assam. L) k . A. ( 1'0\\'0HLR\' and S. S. GnosH. Reprin~ 
~~:~. Proc. Nat. Ius~. Sci. India 12: 8: 435-447i J 5 figs.; 

e !he anatomy of the fossil specimen is described in detail 

1 
smg t ~l~ wood .P~rcnchyma pattern as a basis 40 genera of 

6 _fanultes of h\•mg Oicotvledons are selected for . 
p~nsiJn. :\11 were eliminated through detailed com1)ar~om­cxccpt ( ynome (' ) . rsons 
1 1

. •• rra m part . Des<.:nhed fossil woods were 
a so c munatcJ on rhc same basis. 

Norc; The authors report identification of wood arti facts 
aN~d fn m !)hells from Arikamedu exca\·atiom in Ancie-nt Judi~ 
l 0 , 2, 102. - 108 . 
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Regional keys for the identification of important tim­
bers used in military areas of inspection. Parts I, II, 
III. By K. AH:\1AD CHoWDIH.iRY. /11dia11 Forest Records 
n.s. (Forest Research lnst., Dehra Dun) 3: 7: 1-67; 57 
plates; 1945· Price Rs 5/12/-. 
A brief discussion of wood structure and the methods for 

identification of timbers is followed by hand lens keys for 
the identification of woods from various districts. Short 
descriptions of the timbers are followed by photomicro-

graphs of cross-sections. 

The afforestation of d ry and arid areas. By R. L. BAoH­
WAR, A. C. DEY and A. L. GRIFFITH. Indian Forest (Dehra 
Dun) Bul. No. 133; 1946. Pp. 55; 2 maps. 
There are listed 2 so species of trees, shrubs, herb~ ~nd 

grasses with reco~m~nda?ons for planting. and descnptwn 
of their habitat, dtstnbuuon and uses. 

A decade of silvicultural research in Ceylon, 1937-1946. 
By C. H. HoL!\lF.S. Pub. by Ceylon Gov. Press, Colombo, 

1947. Pp. 7· d A brief summary of accomplishments and statuS prepare 
for the British Empire Forestry Conference ( 194 7) . 

b ylijskiego ( Araucaria Bra-
Badania nad dtew~em t:' r6zowej (As pitlos perma 

siliana Lamb.) 1 pero Y By juLIAN RAFALSKI 
polyneuron ~uell. ArgJe ';i~~ from Odbitka z Roczui­
and STANlSLA" SyaYLAb. ·lesnycb. 65: 219-264; 8 figs.; 
korw Ntmk Rolmczyc ' 
•9 39· . . he Institute of Forest Engin~er­
This contnbuuon from t d . an account of the tim-

ing University of Poznan, PoblanR, 'sas Results of the cxten-
' , p· and Pero a 0 

· 
bers of Para~a me detailed. ( ln Polish.) 
sive mcchamcal rests are 
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Pewne wlasnosci 6zyczne i mechaniczne drewa niekt6-
rych gatunkow p~ruwianskic~. By jvuAN R~FALSKI: 
Reprint from Odbztka :; Roczmktr..;., Nauk Rolmczych J 

LeS1t) cb 46: 219-228; •939· 
"Certain physical and mechanical properties o f some 

Peruvian woods" is :1 contribution of the Institute of Forest 
Engineering, Univcrsin· of Poznan. Poland. Results of tests 
on ~~o "oods. mostl v identified b\· common names, include 
specific gravi£y. (;Oillprcssive suength parallel to grai~ and 
Brinell hardncss.-K V. PoLETJKA. 

Nomenclature of commercial timbers. British Standards 
lnst. (28 \" ictona St., London, S. \Y. 1) B.S. 88 1: H ard­
\\Ootb & B.S. 589 Softwoods; •94-6. Pp. 102. Price 7/6. 
For each of 254 hard \\ood t imbers and 70 softwood tim-

bers an. hstcd the standard name, botanical species, sources 
of suppl~ . remarks. and other commercial or botanical 
names. A lisr of authors of botanical names and their abbre­
viations and an index are included. 

An introduction to the forests of central and sou thern 
Ethiopia. B~ \\'. E. 1\ l. LO<. \~. Imperial Forestry Inst. 
(Oxford) Papl'r ~o. :q; 19-+6. Pp. 6o ; 1 map. Price -+ s. 
0 d. 
In the fim part rhc environment is discus~ed \\ ith respect 

~o topography. dimare, geology, soils, and mankind. Follow­
mg this arc descriptions of the forests arranged according 
to types and associations. Included is a discussion of the 
utilization and products. The third parr discusses the forestry 
problct~l. Tables gi\·c details of climate, the principal species, 
and a h.st of sawmills. A map shows the existing forests and 
vegetauon tv pes. 

"The pri.ilC:ip<tl species at present exploited consist of 
Cedar ( ]1~mpcru.r fJJOce ra), Po do ( Pod ocar pus spp. ), So mho 
( Rkebergza nn·~pe~Jian~ )_. Olive (Olea spp. ) , Chdlalaka 
(Apodytc:s ~cu.tJfolta), . I ul<ur lncer ( Pygemn africmwm), 
Amalaka (CeltiS kr.7tMii.Wa) and Badessa (Syzygium guiue­
CJzse); of these Cedar and Podo arc bv far the most widely· 
used." · 
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West African timbers. By G!LR~'RT R. Kn:~. u·ood (Lon­
don) 12: 6: 172-176; 4 figs.; june •947· 
Four kinds of Sapele ( £ nt,mdropbrag11ut} arc described 

on rhe bash. of their foli:JQC. timber, and wood structure as 
,·isJblc \\ ith the aid of :1 h~nd lens. Photomicrographs of the 
cro -!'-ection-. and line dr;m ings of the leans and seed pods 
:~re presented. 

lc Limba dans la fabrication des helices d'avion. 
By G. H. S r \RIC Bul. Comproir Vente Bois Cougo/,risc 
( Br~tsscls) 13: 3-4: 1 fig.~ August 1947. ' 

Dunng the w:~r l.imba (Tennina/ia supr:rba) was used 
fo r Il_l~ny ~mposcs. ~>nc of .rhcm being for airplane propel­
lers. I he South Afncm Atr Force sought a substitute for 
th.e llondura~ ~~ lahogan:,• pre,·iously used and after manv 
tnals scb.:tcd L1mhJ. ScYcral thousand propellers have been 
made and proven satisfactory .-.\1. RrcoRo. 

l 'ameoagemcn.t d~s forecs du Mayumbe. By :'\oEL HART. 

Bul. Comptozr ~ cme Boo- Congolail·e (Brussels) 1:!: 2 • 1 · 

July •94i· "T' 

~la) m.nhe has bec!Jme so important from a forestry point 
~f \ IC\\ Ill ~he p:!st 15 years that a special chapter must be 
.C\Otcd .ro Jt. ~1ayumhe furnished So% of the Congo forest 

cxporrauon he! ore the war and 7 , o o of the total pr'Oduction 
co~u:1o;;ted of Lunha. ·1 his dcvclop~nent is due nor only to irs 
Pm J erred geogra h' . · · l · . · 
f I 

o • P tc postnon lUt cspecJally to tts stands 
0 .. nnba and their rlcnsitv. · 

A 
lncdlude? is a rc\ 1ew of an article by P. I !mnblet (Bul. 

gr. u Cvngo IJc/oc , ~ · . ") • 1 d .• 1 • , de f . . c. ·' ' ' 1• 19+•• Cntlt<:: Jarnenagemcnt 
s <•r\·rs cilmattqucs tropicales au ;.. I avurnbc. "-~ l R'·r,c· 

• I • .. OJU), 

Notes on East A c · • b .. \ , ( I •CJCan ttm ers. '1 1mhcr DcYclopmcnt 
ssoc. .ond~m? Ref. ~n. 28. 1947· Pp. 7· 

cac~ l~ncf ~dc~cnpnon . of the; wood and its uses is gi,·cn for 
Ken f ~~ Las~ .1\_f:•can tt~nhers. "East Afnca'' includes 
\i } a,bRhode~Ja, 1 angan\'Jka. Gganda. ''·asaland and 

Ol'.am Jlquc. · . • 
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Annual report of the Forest Department. Pub. by 
Uganda Protectorate (Entebbe), •947· Pp. z;; 1 folded 
map. 
"Timber supplies have been greatly reduced by "''artime 

exploitation. 1\luvule (Chloropbora) is a dwindling asset 
even under the most careful rationing. "ahogany is reduced 
to a level which prohibits its usc for all hut the finest work 
and timber for general purposes is by no me~ns abundant. 
Exploitation ou~sid~ the Ch/O?·opb01·a savam~_as ts .confined ~o 
some 500 sq. nules m the regiOns of La~e \ tctona and _Lake 
Albert. The forests of the western renmeter arc tOO dlsta~t 
to make working, except for loca demands, ~n. ec?nonuc 
proposition at present. Without these, and anttc•patmg the 
exhaustion of privately-owned forests. Uganda cannot 
reckon on more than 7oo,ooo cubic feet of timber a year, 
which is slightly more than the average output of th.c five 
pre-war years but little en?ugh at the p~~scnt rate of mdus­
trial development and Afncan progress. 

f · 1. Co Beige Bv FERDI-t•exploitation oresnc:re au ngo · . p 
l'A~D jASsOGXE. J. & A. Janssens, Bruxelles, •945· P· '9

2
; 

illus . 7 folded maps. . b f h 
In ;his resentation on the forests and mn ers o r e 

. C P . lar emphasis is placed upon methods 
Belgtan ongo parocu · n 

l 
. . including organization, transportatw , 

of exp OJtanon d . .1 trois as well as the 
l d f tt'ng laws an ctVI con • 

mer 10 s o cu 1 • f h t'mbers A tabular comparison 
properties ~nd values o t l e d~riptions of the important 
of ~ropcrtJ~S and genSera folded maps show the forest 
spcctcs are mclud~d. even 
areas of each provmce. 

. · · h Gold Coast. By W. E. M. 
Timber explot~auon 10 t e ev 16: 1 : 30_53 ; to figs.; •947· 

LoGA!'i. Emptre Forestry R . .. n is concentrated in the 
"Gold Coast timber explot~dtlO . tV es of forest which 

evergreen, moist and dry ~ecfl uo~s ,.,r the manv s~ecies 
. h ram orest. v . . d 

together compnse t e are currently exp ottc 
· nly about cwenty · ble 

occurring therem o . of these latter is very varta ' 
to any extent. The stockmg 
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b ut for practical purposes may be taken as a~eraging about 
So-zoo cubic feet of mature merchantable umber per acre 
in the e\·erg recn and dry deciduous ty pes and from 200-400 
cubic feet ~per acre in the moist deciduous forest. In terms 
of sustained outturn, these stockings correspond to 4-1 o 
cubic feet per acre per annum in the first t\\:o types a~d 
from 10-10 cubic feet per acre per annum m the mo1st 
deciduom. forest . 

"Demands for timber amount to about ),l;o.ooo cubic 
feet annuallv. of which just over half is exported. ExportS 
arc. 95 per ~ent \lahogany, mostly in the log. The United 
States and the Cn1ted Kingdom together absorb over 90 
per cent of Gold Coast timber exports." - From su1mnary. 

Informal notes on forestry in Nigeria. By F. S. CoLLIER. 
Fnnn and Forest ( Ibadan. :-.:igena) 7: 2: 128- 133; 1946. 
The writer of this arucle states that the "encroachment 

of the Sahara" is a phenomenon which has been greatly 
o\·erworked by many forester... The southern limit of the 
desert has fluctuated tremendously in geological time but 
''the changes . . . arc imperceptible to an\' one ci,·ili­
'l.arion and can hardly be altered b\· man.' ' In 'fact there is 
evidence to indicate· that the desert once extended south 
of its present lirnirs. A broad belt of savannah \'egetarion 
lies between the true descn and most of ~igeria. The season­
al fluctuation of the nonhern limit of the southeastcrlv 
tradc-w inds causes an impressiYe \'ariation in the condition 
of the vegetation of this belt. 

'\\! an's destruction of \·egeration alters rhc appearance of 
a locality but docs not necessarily destroy its potcntialitv, 
which is decided in general by the main climatic factor;:· 
T he pc,pulation of the Sahara has decreased because of the 
abandonmcm of old caravan routes in favor of transporta­
rjon hv sea. 

Establishment of satisfactory forestry policies will be 
greatly ad\'anccd bv the introduct ion of more efficient and 
settled agriculrurat' practises ·which require less area for 
necessary food production. D iameter limit cutting in the 
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r~i? forests is not consistent with adequate silviculture. Pro­
VISion must also be made for the reduction of useless middle 
story vegetation to allow the healthy development of the 
abundant natural regeneration of good species.-D. ~1. 
SMITH. 

Classification des Apocynacees, Jll, genre Ochrosia. 
By M. PICHON. Bul. Mus. Hist. Nat. (Paris) 19: z: 205-
212; March 1947· 
To correct the present disorder in the systemati~ arrange-

ment of the genus Ocbrosia this author recogmzes three 
sections: Lactaria F. Muell. and Echinocaryon F. Mucll each 
with at least 16 species separated i~to three ~cries, and 
Pbragmochrosia nov. with one spcctes. Ochrosta confusa 
(Sect. Ecbi11ocaryon) is described as new.-M. RECORD. 

Qassification des Apocynacees II, genre "Ra~volfia" · 
By MARCEL PICHON. Bul. Soc. Bot. France (Pans) 94: 1 

& 2: 31-39; 1947· . 
A complete classification of the .genus Rauwolfia IS pr~-

sented. Founeen sections are descnbed and a key .for the1r 
separation given. Three new species are dcscnbed.-~1. 
RECORD. 

A conspectUS of the genus Cunuria. By J. T. BALDWIN, 
J and RICHARD E\'ANS Scuui.TF.S. Bot. Mus. Leaflets 
('i.larvard, Cambridge) 12: ro: 325-35 1 i 6 plates, 1 fig.; 

July l947k· d "nterpreted Cunuria com~rises four 
"As now nown an 1 • 1. d · h · T 0 species are estab 1s e m t e 

species and one vanety · w e t recent! described as a 

Present paper, and one cone .P • ,,Y 
. . h d ced to vanetal rank. spec1es, 1s ere re u 

th 
H ea 1 By RrcHARD EvANS ScHuL-

Studies in e genus ev . ;. 1_1 ; Se tember 1947. 
TES. Bot. /It! US· Leaflets 13. d.' "I. ~e P differentiation. of 
Two studies are presente . . , "11 New interpretanon 

Hevea vncropbylla a~d H.?"'"~· . 
of Hevea nitida and Its vanety. 
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Notes on new and noteworthy plants. II. By HAROI.o N. 
\101.1>1 :-o:RI. PhytoloJ. . .'itr (~ . Y. Bot. G ard.) 2: 8: 306-324; 
June '9-J7· 
Among the nc\\ s species and \'arieries described is the tree 

A~gipbila fnrinos.l ,\ loldenl.:c sp. mw. 

The waccr conduccing capacity and growth habits of 
]unipems borizo11talis Moe nch and ]rmiperus vir­
giniana L. By CAl. G. B1ross. Ecology 28: 3: zR 1-189; 
5 figs.; July •947· 
The series of tc!>ts on the water conductivity and meas­

urements of the rrachcids of ]unipems borizo7Jt,rlis and J. 
<:irgiuimM shO\\ cd no significant difference between the 
specific conductivities when ra ken from similar habitats. 
~pecific water conductivity was low for both species. \lean 
rrachcid lengt hs were 0.77 mm. and o.-:- 5 mm. respectively. 

The systematic anatomy of rhe vegetat ive organs of 
the Angiosperms. By C. R. ~IETC.\tFr. Reprint from 
!Jiol. Rtv. (Grear Britain) 21: 159-172: 1 fig.; 19-+6. 
"The practical value of svst~:manc anatomv cannot be 

fllll) as.~sscd unril much more descripti\'e work has been 
done. Ir Js kno\\ n that the method is of definite nluc in the 
interpretation of genera, and that it often affords evidence 
concerning the interrelationships of families. It is of less 
\'alue. in the interpretation of species and taxonomic units 
of sull lower rank. Svstematic anatomy is of economic 
n.n~ortance, .s.incc it enable t imbers, fibers. crude drugs and 
snmlar hotamcal material to be identified e\·en \\hen fl oral 
charac~ers nrc ~acking. T he approximate affinities of sterile 
hcrh:mum spccuncns mav also be established hv this method. 
A mor<.· complete knowledge of the s~·stematic anatomy of 
prcscm-day plants would be of assistance to paleobot:uiists. 

''R 1· ccem st \1( 1es ha,·c shown huw graded series nf anatomi-
~al feature." in the secondarv xvlcrn of the dicorvledons and 
m the mcta:-.-ylcm of the ·\·ascular bundles o( the mono­
cotyledons can be used tv indicate probable phylogenetic 
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sequences. There arc difficulties in comparing woody plants 
and herbs from this point of ,·iew owing to the small amount 
of secondarv xvlern in the latter. This fac t sets a limit to 
the value of ph}·logenetic studies which arc based on wood 
structure alone. 

"The basis of taxonomy is being broadened at the present 
time, and there seem to be reasonable prospects that, in the 
future, the facts of systematic anatomy, together with chose 
of cytology, embryology, generics and othc~ branch~s of 
botany, will play an important part h~· hclpmg to g•"e a 
deeper significance to systems of cl:lssJficatJons than they 
have done in the past."-From autbor's smmnary. 

Wood anatomy of New Zealand Dacrydium species. 
By H. R. ORJ\IAN and J. S. R~m. N e,.o.L· Zealand ]ourn. For. 
(Falmerston, North, N. Z. ) 5: 3: 215- 219; 6 figs.; 1946. 
The anatomy of the six species is discussed and two keys. 

one in detail and one in outline form, are presented. 

A comparative study of the structure and chemic~l 
. · of tension wood and normal wood m composmon , ~ F 

beech (Fagus sylvatica L.). By K . \. Cnow. orestTy 

20. 6z-n; 2 plates; 194-6. . . 
" . The anatomical stntCtllrc and chemica~ composltl?n 

f 
r. . od and normal wood in beech ( fagw syh:attca 

0 tenslOn wo 
L .) are compared. . f h . n.' pes of wood are 

"z The staining reactions o t e t\\ 0 
· ; f c1· 

· · · d ' · tl··cftll reagent or IS-
d "b d Chlor-zmc-10 me IS a " 

escn e · . d from normal wood under the 
· · hing tensiOn woo d l tl~guls also be used to detect tension woo . lY 
m•cro~co~e. It can t end-surface, tension wood hemg 
apJ:>lymg It t? a ~%';i~i~h-brown and nunnal wo~d yellow. 
seamed purphsh 0 d h s a more compact anatmmcal st~lc-

"3· Tenston woo J hown hy the larger proporoon 
ture than normal wooh.' ~s s of the fiber walls, the smaller 
of fibers, the greater tb JC n~~essels per unit area, and the 
ize and smaller num cr 0 

5 

11 oportion of vessels. sma er pr 
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"4. T ension-wood libers are characterized by short, dis­
continuous spiral markings in the walls, which are here 
described for the first time. They are considered to be 
incipient te11sion failures, resulting from mechanical forces 
acting on the wood of the standing tree. 

"5. The findings of previous investigations, that tension 
wood has a higher specilic gravity and a greater longitudinal 
shrinkage than normal wood, are confirmed. 

"6. T ension wood has a higher ash content, a higher 
solubility in w ater, and a lower solubilitY in I per cent 
sodium hydroxide than normal wood. "' 

"7. It is confirmed by chemical analysis that tension wood 
is highly lignified and has a higher cellulose content and 
lower pemosan content than normal wood. J t is further 
indicated that the cellulose in tension wood is of longer 
average molecular chain length than the cellulose in normal 
wood. 

"8. Evidence is given to support the view that the cellu­
lose cham molecules in untreated tension-wood fibers, as 
opposed t? untreated normal wood fibers, arc relatively more 
h1ghly onentated in the direction of the long axis· of the 
fi~ers and therefore of the long axis of the tree itself. On 
th1s _account tension wood should be inherently stronger in 
tenSion than normal wood. That no marked difference in 
r:nsile stre~gth i~ in fa.ct observed is explained by the in­
cipent tensiOn fa1lures m tension wood as revealed by the 
characteristic markings on the fiber walls. 
. "9. The abnorm_al longitudinal shrinkage exhibited by ten­

sion_wood on drymg below the fiber saturation point is not, 
as hitherto supposed, associated with the angle of inclination 
of the cellulose fibrils in the wood cell-walls. Jt is most 
~robably associated with the marking in the walls of ten­
stan-wood fibers. T hese markings are regarded as minute 
tra~crse cracks indicative of a stretched condition in gree~ 
renston w?od. -~e closing of innumerable cracks of rhjs 
rype and d•sposltlon during drying of tension wood accounts, 
10h l_arge m,casure, for the well-known abnormal longitudinal 
s nnkage. '-Author's sutmnary. 
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The structure of wood. By H. E. DEScH. Wood (Lon­
don) 12: 4: I 10-t14; u figs.; April 1947. 
This is the second article of this well-illustrated series 

and deals with the anatomy of hardwoods. 

The structure of wood. By H. E. DEscH. Wood (Lon­
don) 12: 5: 140-143; I4 figs.; May '947· 
This is part three of a series and_ deals with parenchy11_1a. 

rays, ripple mar~ an~ gum du_cts m hard"":oods. The ?ncf 
semi-technical discuss1ons are tllustrated w1th photomtcro-

. graphs. 

A propos de liquides mucilagineux intracellulaires. 
By E. DE WILDEMAN. Reprint f!orn Bul. Classe ~es 
Sciences, Academic Royale de Belgique (Brussels). Senes 

s: 32: 100-1 16; 1947· . . 
The author discusses the properties o! these hqmds and 

ives enera known or believed to contrun_ them. These are 
founiin the following families: Amary~d_aceae, Arac~ae, 
Commelinaceae, Dioscoreaceae, Iridaceae, Liliaceae, Orcluda-

ceae, and Zingiberaceae. 

Aluminium in trees. By E. M. CHENEBY. Empire Forestry 

Rev. (Lond?n)_ 25: l: ~:-z1:s~~~!6~f aluminum in the 
The dete~maoon ~f t ( !ticularly Mouriria 1mtrshalli 

wood of vartous seectes P . ci 
Bum-Davy and ~a~dwit~) is d~~u:ne chis subject is rather 

"Since the or1gmal_ hteratu · here all the woody 
. . ht be of mterest to menoon 

obscure Jt mtg d d as aluminium accumulators. 
genera that ha~e be~.;ecor C~ellia, Eurya, Schimo, Stew­
These are: Orttes, 1 ara, Leandra Meriania, Cono­
artia, Melastoma, Platycentr'U'11!,m Henri;ttea, Necrameu:m, 
stegia, Heterotricbwn, Mecrant:a flicoria, Comus, Symplo­
Menzecylon, Aporosa~ Baccaur Rudgea, Cbasalia, Saprosma 
cos, Diclidantbera, cous;r:,:; Vocbysia and Qualea : . . 
and Palicourea . . . E b ' Osbeckia and Cratensper-

Maieta Adelo otrys, 
Tococa, ' 
'1f11Ptl." 
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What is mahogany. By GEo. N. LA:-. lB. V (.>neers mzd Ply­
'",:.:ood (Indianapolis) 41: s: JO, p. n; May '947· 
' I he usc of the name 1\tahogany for woods other than 

S""JJiete11ia and Kbaya is discussed. Some of the difficulties 
arising from this practice arc outlined. 

Produirs des Chcnes. By AJ.\tEE Cnn;s. Re-z.1. Bot. App. 
& d' Agr. T ropica/e 25: 275 & 276: 24-37; 1945. 
Thi~ is a brief discussion of the Oaks (Quercus and 

Ut~Joc.rrpus) and their .products, including tanning materials, 
f nms, cork. rhcrapcuttcs, alcohol, truffle-grounds, and silk 
worm food. 

A propos des branches d'Araucaria brasili,ma et des 
~reuds : l~~r u.tilisation. By .\.f. Glii~IF.R. Rev. Bot. App. 
cs d'Agr. l rop1caif: 20: 225-226-127; 343-3-J-5; 1940. 
T~is is a discussion of the "red \\'Ood" in conifers with 

pamcular reference to branches. In the State of Parana the 
wood from the "crO\\ ns'' ( knot whorls) of Arnucaria is used 
to make no\·clrics whose attractiveness is enhanced hv the 
translucent red wood of the knots. · 

Plybamboo. By C. F. YEF., C. H. Lo. and C. B. IJw \~G. 
~ur~u Aerr~nautical Resear~h (China) Tee~. Rep. ~o. 
. 6, September '945· Pp. p; illustrated. In Chmese. 
.Piy~amboo is made from thin "·eneers of wo,·en hamhoo 

smps. Il1c strips arc cut from the outer 30 per cent of rhc 
~~~e1~1 _an~ :nc. usually ab?ut 4 mm. wid~ and o:s mm. thick. 

"o pi~. pi) bamboo wuh half the stnps at n ght an{!)c~ ro 
the app!Jcd fo.rcc was found to have one-half the "tensile 
Strength of so!Jd bamboo. The inclusion of nodes was found 
to .. reduce the tensile strength about 19 per cent from rhc 
aH~agc mean value of 67,500 lb. per sq. in. 

f
Complcrc n~cchanica l test data are presented and the results 

o man}' gr r · 
Y 

. ~ am <. 1rcct1ons and types of wea,·ing givcn.-
lr\C-P£ CHA;sc. 
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Propertie~ of szuchu (Sinocalamus affinis MacClurc) 
grown 10 Szechuan. Ih· C. F. Yn: and L. G. Sm:~. 
Bureau Aeronautical Research (China) Tech. Rep. No. 
27, January 1946. In Chinese. 
Specific gravity, moisture content, tensile strength. and 

modulus of elasticity were determined for the species in 
relation to vcnical and radial position in the stem. The 
influence of the concentration of \'ascular bundles upon 
strength was also determined. 

Specific gravity is proportional to the height and abo to 
the distance outward from the axis to the epidermis; m·erngc 
specific gravity of internode, 1.04. The greatest sr~cngth 
was in the outer 10 per cent of the stem; st.rc.ngth Ill r~1e 
internode portion is greater than the node; mm1mum vana­
tion in strength is found in the rcgio!' 2 to .6 meters above 
the ground. The streng~h was greate.r m specimens ass~~1hled 
from glued layers cut m a t.angent1al plane than spccunens 
made from radially cut specimens. . 

The average tensile strength of the Interno~.c (based upon 
tangentially cut material) was 27 30 kg/ em-; modulus of 
clasticitv, 2.6 x 10:; kg.jcm2. The tensile strength of ~he 
outer 1'0 per cent of dte internode was 4520 kg.jcm-.-

YI~G-Pt~ CHANG. 

d P
ins en Indochine. By P. MAURASD. 

Le gemmage es . . ) N s· 5 S•· April 1947 
RC'l.'. Jmemat. Bots (Pans o. 11 · 7 - •• 
and No.s 120& ur: ll3-133;June-July 19+7·. . 

. d tr and products as apphcd to Pmus 
The naval stores ~n us Y . d · d ta'l The phvsical 

Merkusii in .lndochma ~re dftschu~:,o~7ea:ed
1 

pines are listed. 
and mechamcal properties 0 t e 

. · dans l'industrie des 
L'utilisation de bo•s uop•cau; . N s r 2o & 111 : I 35-

pites a papier. Re-.:. /utemat. ors o. 

•38; June-July I947· tested and listed according 
Tw~nty s~cc•es .ofb~r.oodf~~epackage paper and printing 

to the1r relanve sutta 1 'o/ · · 'ncludcd. 
A table of fiber dimensions IS I 

paper. 
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Das kolonialforsdiche Wircscbaftsziel. By .\lAx Scm.u­
nR. Mitt. FOTW..!'irt Forst-...;.·iss. (Hannover, Ger. ) 12: 1: 

1-14: lO fif! .: 19-J.I. . 
A discus~ion of the vanous methods of management and 

cxploir'J£ion pmcric<."d in tropical forests and the relative 
ad\ anragc.s and disad\·anragcs of each. 

\'V'orld rubber production and trade. By C. :\. Gr.m.­
sF:- . International [nst. Agri. (Rome) Report ~o. i; '9-J.O. 
Pp. 19 1 ~ 6 maps. 
The economical and the technical aspects of both mbber 

husinc!IS and rubber production are treated in detail in this 
monograph. 

T he tung oil trees (Aleurite.s) and the tung oil 
industry throughout the world. International Inst . 
• \ gr <. , 1 93~. Pp. 237; 3 maps. 
Spc.:cies, cultivation, technical phases of processing, and 

the tung oil hu~iness are discussed in considerable detail. 
An c.xren~i\'e bibl iography is included. 

The waiting forest resources of the American tropics. 
ny ARHIUR Km:HLlR. four. X. Y. Bot. GLlrd. 48: 567: 
67-7o; ;\ larch ' 9~i · 
To solve the problem of cffecriYe utilization of the large 

numhers of tropical t imbers the author recommends research 
to determine the technical properties of the woods and 
methods of o\'crcoming objectionable features that any may 
ha\'c. Concomitant with this a derailed sun·ey of the a\·ail-
bale resources is advised. · 

Exploitation of tropical forests and the problem of 
secondary species. Ih Aux. R t'LE. Empire Forestry 
!~ev. (London) 26: t :' H3-86; '94"· 
I he problems of tropical f orcst exploitation arc discussed 

?nd some of rhc had practices noted. Recommendations fo r 
rmpr~vcd methods and summaries of probable developments 
arc gwen. 


