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PROPERTIES AND USES OF TROPICAL WOODS, J.1 

By FRED E. DICKINSON, RoBERT W . HEss, 
and FREDERICK F. WANGAARD 

Yale School of Forestry 

To a great extent, the users of wood are stm bound by 
tradition to favor the wood of certain species for numerous 
specific applications. Undoubtedly the original selection of 
these particular woods was largely the result of a process of 
trial and error, the success of which is best indicated by the 
degree to which the requirements of service have been met 
over the years. The demand for a limited number of favored 
woods, however, has led to a growing scarcity of the more 

'This is the first published technical report based on work con­
ducted at the Yale School of Forestry in cooperation with the Office 
of Naval Research and the Bureau of Ships, United States Navy 
Department, under Contract N6 ori-44, Task Order XV (Project 
Designation No. NR-on-ozo). 
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P?puJar domestic .a~d imported species, and to an increasin 
difficulty m obtammg supplies. of lumber, timbers, venee!, 
and other wood products, p artJcularly in the higher gr d 
of hardwoods. a es 

A v~st ~mount of technical data on the ro erties of 
domcsttc '' oods has been accumulated Th p d p . . · ese ata periDJt 
~O~lpans~n . of the . properties of readily obtainable but 
. n c-use woods Wtth those of the woods that ar . 

nonally more favored, and thus the establishm t trad~­
for determination of their ad . . ent o a basiS 
industrial uses. 1\lan ' of the ~etabtli~ to structural and 
~owever, remain uns;tisfied by the ~~;?t~~ments for wood, 
ttc woods that are available. group of domes-

The extensive forests of the tro . . 
and, from the standpoint of their c~tcs c~~pnse the largest 
the most ~omplex stands of timber .mposttJon and diversity, 
ests contam a large nun1be f . m the world. These for-
p d 

. r o ttmber s · 1 o~ess estrable properties b d pectes t lat appear to 
avatl~bl~ for very few of ~he~ a Tequate technical data are 
acte~ts~tcs of certain of the . ~e known general char­
posstbthty that they may b!e trop~ca l .species indicate the 
the woods now used f . supen or m many res or many' 5 · 1 peers to 

The School of F pecJa purposes. 
lv e · orestry at Yale U · · 
r~or~~~~~dt\~~nrteysefiarch in rhe fiel~~~~rs~tyopht·casalbeen active-

- ve y'ear d · woods f up a collectiOn th s, urmg which ti . or 
wood, most! a.t no.w contains over me Lt ~as built 
cerra· y tropical m origin A . 4s,ooo specunens of 

m woods or · t vanous ti . 
mechanical and gro.ups of woods have mes Jn the past 
these activities ?hysical tests. In April been subjected to 
technical data ~ts .expanded to meet the 1947 the scope of 
Under the spons att~~ to the properties orowi~g need for 
the Office of Nors 1p of the Navy D tropical woods 
d 

. 1 aval R epartmc hr · erenrunc th b escarch stud· nt t ough 
A 

e asJc pro . • tes were . . . 
~crican timbers a pcntcs of a selected trutlated to 

to Its potenciaL tics pd to e~aluate each sp g~oup ~f tropical 
or specific types of ectes WJth regard 

use. 
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In this study direct comparisons arc made 'With well­
known species of proved serviceability. Although immediate 
large-scale commercial acceptance is not anticipated on the 
basis of these tests, data of this type should serve to arouse 
the interest of potential producers and consumers. These 
data should also stinmlate further tests and trials to demon­
strate the performance of the wood in actual use . 

T he scope of the tests being conducted under this re­
search program is indicated by the following: 

I. Mechanical Properties 
Representative material from each log is tested in the green and air­
dry conditions to determine properties in ( 1) static bending; ( 1. ) 
compression parallel to grain; (3) compression perpendicular to 
grain; (4) hardness (side and end); <s> shear; (6) tension perpen­
dicular to grain; (7) cleavage, and (8) toughness. 

ll. Pbysical Properties 
Representaclve material from each log is tested to determine specific 
gravity and shrinkage. Decay resistance is determined by means of 
an accelerated laboratory test method. Tests to determine rate of 
moisture absorption, gluing, weathering, and paint-holding char­
acteristics arc conducted on material selected from stock available 
from several logs of each species. The cooperation of other labora­
tories has been obtained in conducting tests of the resistance of 
selected species to fire, abrasion, and marine-borer attack. 

Ill. Seaso1zhzg Properties 
Test specimens obtained from each log arc used to determine rate 
of drying and seasoning characteristics (including the development 
of seasoning defects) under air-drying conditions. 

IV. Macbining Properties 
Observations arc made and recorded with regard to the general 
char~ctcristics of. each spec!cs w.hcn subje~ted to the sawing, planin~, 
:;hapang, and bon!lg oper:attons mvolved m the preparation ol specl­
mcns for mcchantcal testmg. 

V. Steam-bending Properties 
Those species that appear from other tests to be adapted to steam 
bending, arc compared directly with white oak of bending quality. 

Accurate identification of all test material is provided 
through the selection of representative standing trees in the 
for~t by botanists, foresters, or lumbermen. Herbarium 
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4 h field identification. 
ll d to document t e . I upper ~amc tree arc co cere 8-foor log rcprcsentmg t 1\,,·ell is 

From each tree, an CT taken abon: the burt . . 
h If of the first J6-foot !oo H . n where it is sa" ed mto 
,;.rked and ;hipped to '\e''cn~~~n. Further assurance o f 
re~t blanks under close ~ur_.d d b,~ direct companson of 

• . IS pro\ I e r I II correct idennlicanon . ens from the Ya e co ec-
the '' ood with authentiC speclm .. sought fo r each species 

. . of three trees IS • 
tions. A mmlmum . d to secure representative · d 1 attempt JS rna e . ~tud1e , :m( an . . rrions of its geograpluc range. 
material from ,·anous po . 

1 
adc by the col-

,. d . ·1 · ng the matena are m 
I•1eld norcs cscn )I . 1 ality of growth date cut, 

l~ctor. '( rc_e nun~ be\ srgc~;cs~re~c diameter, lcngtil of clear 
Site, el~\atton, nee cd g~owth or old growth ), diameter bole \'Igor aae (sccon . . I 

' I , I~ f I g (or flitch) tYpe of herban um matena of log. engt 1 o 
0 

' • · 1 d d · J field 
collected, and date of shipmenc are me u e m t 1e 
notes. . 

J'hc first shipment of logs receh·ed under rt:is pro1cct 
arri\'cd 10 "'\ew Haven in April 1947. Smce that tunc nearly 
~50 Jogs "l} resenting 95 di.ffer~nt species. ha\·e l~ecn re­
cch·ed. To date, tests to determme the bas1c phys1cal and 
mechanical properties of these woods haYe been conducted 
on material representing ·U species. Mechanical test data 
collected thus far are largely limited to the properties of the 
unsea),oncd \\CJod. For 25 of the!>e species sufficiently 
reprcscmati,·e data ha,·e now been obtained to warrant 
publication. 

lr is the purpose of this report to prcscnr the resul ts of 
those p_hascs of rh~ O\'er-all study relating to the basic 
mechamcal properttcs of the unseasoned '' ood, and such 
ph_y~ic.1l properri_es as s~ecific gravity, shrinkage, decay 
rcs•s~~ncc, . and. a1r-seaso~11.ng characteristics of these 

2

'

5 ~ropK~l \\ ood~. J n ad?1t1on ~o these experimental find­
~~gs. mf~1~1at1on relatl\"e _ro Its source, :1\'a ilahiht\ , and 
charactem""· wgcrhcr wtth an e\'aluarinn of the' Wood 
from the standpomr of present and potential usc ·

5 
1 f I f I . , 1 prcscnte(J or cac 1 o t 1c specK'S conred in this report. 

Fll:. I 1 l l 
• > . Ill"\ from "hich t~!'>~ o~~ • Tropic~ll forc~t ~~~ 11 ~~~~;r~n.Hiinu \HI'(' nht .unc~l 

\"aco ;uld Ccl ro 
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Further results for additional species and on other phases 
of the study, including mechanical properties of seaso~ed 
wood, machining, gluing, moisture absorption, weathenng, 
and paint-holding characteristics will be presented in sub­
sequent reports. 

Selection of Material for Test 
Test material is selected following in general the methods 

outlined in American Society for Testing Materials Specifi­
cation D-t 43.1 As soon as possible after arrival in New 
l Iaven, all logs arc photographed and cut into 2 Yz by 2 Yz ­
inch by 4--foot sticks and %-inch lumber according to 
the pattern shown in Figure 2. The lower 4--foot section 
of each log is designated as Bolt C and the upper section as 
Bolt D. Each stick is identified as to its position in the bolt. 

Specimens for mechanical testing are cut from the 2 Yz by 
2 Yz -inch sticks, and the %-inch boards are reserved for 
shrinkage, toughness, gluing, weathering, and other tests. 

The moisture content of each log is ascertained by cutting 
a moistuxe content sample 2 inches long from the mid­
length of each of three 8-foot sticks at the time of cut­
ting into 4-foot lengths. These sticks are selected from 
the center, median, and outer portions of the cross section 
of the log. 

At the same time sections 6 inches long are cut in a 
similar manner from a complete series of sticks extending in 
one of the cardinal directions from pith to the bark, for 
example, N1, N3, Ns, etc., for subsequent usc in decay 
resistance tests. · 

From each c1uadr::mt of Bolt D the most nearly representa­
tive quarter-sawed or plain-sawed board is reserved for 
shrinkage and roughness test specimens. Other boards are air 
dried for subsequent testing. 

1The current edition of this specification W:l$ adopted in 1948 and 
published in the 1948 Book of Scandards of A.S.T.M. as n,4 ;-4s. 
·•standard Methods of Tc~-ting Small Clear Specimens nf Timber:·· 
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C 
. Frc. 2 

un d' tng !agram showing the distribution of test 
spcCJmens on n cross section of a log 

. Mechanical Properties 
Spcctmcns for mecha . 1 . 

accordance \\'.Jtl ·h ruca testmg are selected in general 
1 t e method d 'b d · An equal number f . s escn e m A.S.T.l\1. D-143· 

green and air-dr co ~~~~ks are prepared for testing in the 
of the effect of rr ~n .mons to provide a direct comparison 
All rests on gre ryu~g upon the properties of the wood. 

· en matenal a d d at tcr sawing rl 
1 

. re con ucte as soon as possible 
2~-inch hv ~efo~~- ':"h•le awaiting testing, the z.Yl by 

, 4 sttcks arc stored in water. As re-
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quired for test, these sticks are surfaced to 2 ~y z-inc~ 
cross-sectional dimensions from which standard stze speci-
mens are prepared. 

Material to be tested in the air-dry condition is handled 
as described in the section on air seasoning. When thorough­
ly air-dried to a uniform moisture content of approxim~tely 
1 2 percent, the 4-foot sticks are surfaced to 2 . by 2-mch 
cross-sectional dimensions and cut to standard siZe shordy 
before testing. If necessary, surfaced specimens are ~eld in 
a humidity-controlled chamber until the time of testmg to 
avoid changes in moisture content. 

In addition to the 2 by 2-inch specimens required for 
testing to determine standard mechanical properties, I 5 
toughness test blanks, approximately *-inch square and 10 

inches long, are sawed from the shrinkage boards (Fig. 2) 
for testing in the green condition, and an equal number of 
longitudinally mat~~ed specim~ns are s_elected f~r testing 
in the air-dry condltlon. Immediately pnor to testmg, these 
specimens are planed to exact Ys (.625±.oz)-inch square 
cross-sectional dimensions. After the removal of these test 
specimens, the remaining portions of the shrinkage boards 
are air-seasoned together with the balance of the %-inch 
stock from the same log. 

In general, the mechanical test methods outlined in 
American Society for Testing Materials Specification D-14 3 
have been followed and, with a few exceptions noted here, 
detailed description is unnecessary. 

From each static-bending and compression parallel to 
grain specimen tested in the green condition, a cross-sec­
tional wafer approximately one inch in length is cut near the 
failure after test for the purpose of determining specific 
gravity. After drying slowly under room conditions, these 
wafers are dried to constant weight in an oven at 100° C. 
and specific gravity determined on the basis of oven-dry 
\\<·eight and oven-dry volume. In addition, for each log, 
four of these specimens-selected from the undamaged por­
tion of static-bending specimens so as to obtain one near 



TABLE I. ,, IECHANICAL P ROPERTI£S OF TWENTY-FIVE TROPICAL 

STATIC BENDING 

~ .. ·~ ~ ~ c 
Ji &:J .a~ E-5 s·E.:; s g 
.. o- ::> B ::>·::: ~ o 8 .lOI a 

No of Moisture Sped fie ,8li: 2 "8 c. "8 ::1 :5 2"..:l .. ··1 
~Sp~ec~·~·es~ ___ __::So::::u::;r:.::ce:....__:::Lo::!g!!.::s_C:::o::;n::.:r.:::en::.:r:._G.:::.:.;ra:.:v.::il:!..Y_ -T.'ii: « .g ~ ~ _~_iii __ ~li:-;; ~ls 

Bullerwood 
( Manilkar.1 
bidentata) 

Surinam, 
Britisl1 
Guiana, 

per· oven- green lb. per lb. J?C:r 1000 lb. in.-lb.- in::ib 
cent dry \'DI :IQ. 10. sq. 1n. pc;r pe! per • 

vol. sq. ro. cu. m. cu. ill. 

Puerto Rico 7 47.6 1.03 o.85 
Guavac:in 
(Tabebuia 
guayacan ) 
Gon~alo \h es 
( AstronimJJ 
grtr.;eolem 
Black Kakcralli 

I Tonduras 

Honduras, 
\ ·cnczuela 

( Escbweilcra British 
Sagotiana J Guiana 
Piquia 
(Caryocar 

3 354 1.00 o.85 

4 46.1 0·95 o.84 

2 50·7 0.98 0.82 

villosrmr l 3+ 61.3 o.84 0.72 

,\Jylad) 
( Aspidos{Jcrma British 
cruentum) llonduras 3 
Courbari1 
( Hymenae.l 
courbaril) 
( Hymenlle.T 
Davisii) 

I londuras, 
Surinam, 
P uerto Rico 6 
British 
Guiana 3 

57.1 o.Rz 0.71 

59·9 o.So 0.70 

64.8 .079 o.67 
Tatajuba 
(Bagassa 
guianensis1 

.\lasa 
Brnil z+ 58.o 0.76 o.68 

(T etm.'l,il!tris 
bals111J1ifera) 
"'argusta 
( T er mi11.1l i,-1 
amnumi,l J 

Angcliquc 
( Dicory nia 

Pucno Rico 3 
Brn1sh 
Guiana, 
Brnbh 
I fonduras r. 

P•Traensis) Surinam 
Yell ow Sanders 
( /Jucbenada 
capirata) 
! luhuiJalli 6p o.6fi o.6o 

ll,o6o 18>'f80 z,s8o 2.71 J8.7 

8,510 12,140 1,940 2.28 6.7 

1o,68o '7·780 2,910 2.28 13·4 

8,260 12,1)0 1,820 2.17 84 

6,330 I O,O_)O 1460 1.62 8.8 

AMERICAN vVooDS I N 'THE GRFEN CoNDITIO'S 

COMPRESSION P.ARALLEL 
TO GMIN 

c_g ~ -:, 
~ ~6 6 ~ 

8 ~:; c :; c ~ c 
§.~~ ::~ .~ a.~ ·.. .§ ~re ; -a 
·~r~ il i·~ e e<3 ~ ~ ] ] g 
::-.5Jl ~iii Hardness 8~ 9 ~~ 9 ~ Y __ .,... 
lb. per Tuoo -lb. l' nd- :;S:.:id=-e- 5=-t-res-s ar pro~ l~lb. ~er 1~. per in .·l~. 

lb lb porrionn.l per sq. 1n •n, uf pe 
sq. in. per · · limil· lb sq. w1drh speet· 

sq. in. per sq. in. in. .men 

],030 8,690 J,o6o 2100 2230 2480 990 IC)OO 48o 264.8 

7m0 9·740 2,910 2820 3140 2390 990 l230 510 286.3 

4,620 6,58o 2,230 1640 1910 t8-to 1000 176o 420 139·0 

6,1]0 7·780 z,88o 2000 2480 1580 56o 1790 390 264·5 

1·990 6,2<)0 2,210 '450 1720 :!.080 990 1004 430 150·5 

5 ,Jfio t\,65o 1,840 1500 1470 TIOO 760 1500 420 1p.8 

~,820 5·340 1,770 1780 1970 1810 1290 1800 570 214.6 

4,260 5·54° l..J50 LlRo 1610 1120 8<)0 168o 410 187.8 

t\,o(JO 7·90° 2,510 16!0 1670 1200 ti5o lti70 370 '95·5 

4·2 30 ;,4()() 1,7 30 174° 1760 ()f>o 1230 1700 590 222.8 

4·700 5·9(l0 2,4()() 1400 '440 1260 RRo 1500 420 198·4 

4,R1o 5·590 2,180 1100 1100 1000 700 IHO 340 151.1 

3·790 5·' 30 1,570 1350 1230 1070 &Xl I_HO 440 122.8 



TABLE r-Continued 

~ .:. '~ 
J5 8.;:$ ... e-; 

N o. of Moistu~ Spedlic ]~ c 
~Spec!::::::i:.:::es:__ ____ So=u;;.:rc:.:.e_--=Lo=>gs _Content_Qra,•iry i.::; ;:;·g 

per- oven- greenlb. per 
cenc drr. vol. sq. tn . 

vo. 

Frijolillo 
( Pseudosama-
nea guachapele) H onduras 

Oeterma 
( Ocotea rubra) Surinam 

Teak (planta-
tion-grown) 
(Tectona 

2 

STATIC BBNDING 

8,1<)0 1,200 1.1 1 

grandis) Honduras 3 72.3 0.59 .056 6,r6o 9.940 1,350 r.59 

Kuylenii) Honduras, 4 
~~It!zul l 
Rajate Bien 
( Vitex Cooperi)Guatemala 

Roble Blanco British 
(Tabebuia Honduras, 
pentaphylla) Honduras 6 

Cedro fspino 
( Bombttcopris 
quinata) 
Vaco 
(Magnolia 

Honduras 

sororutn) Panama 
Mahogany 
(plantation-
grown) 
( SwieteniJ 
macropby/la) 

Laurel Blanco 
(Cordia 
alliodora) 

I lunduras 
British 
I I onduras, 
Hondums, 

3 

3 

3 so.7 

Cedro 
Granadino 
{Cedrela 
Tonduzij) 

~icaragua 10 121.2 

Prima\'cra 
(Tabebuia 
f)onnell-
Smithii) 

Panama 3 67·4 

0.46 0.42 5,08o 8,350 1,140 1.14 

0.4() 042 5.J50 8,710 1,170 146 

0.46 041 4·510 7·5'0 I,JIO 0-94 

7,t8o 990 0-99 

T ABI.F. •- Continued 

COMPRBSSION PARALLnt. 
TO GRAIN 

«- c~ :; 
l2 "'oc - .S! e e ~ 
" ~ .., 0 ii:.o Q · - c ~ g 
~-e ~ Q} rl.~ ... c - g-g.,. .. .c 

0 . ~ "3-~ o.v ~ -~ u.., .. > ac 
t a.·~ .:: -g ~ a e-<.:1 5 !:C) ] .!1 g 
~J:j ~ .... - Hardness 8~ 9 f-o~ g "'--~-~-' _ 
::lb::. ~ner:::_.:::l:.::b~~;::.--r -,""t""ol<l:;;::o""'lb-.--=E,.;;.cnd Side Stress at pro- Tb.lb. J)er L~. per io.-lb. 
sq. ln. $q. 10, per lb. lb. portional per sq. sn. sn of per_ 

sq. in. limit-lb. sq. wsdtb speC!· 
per sq. in. in. men 

w6o 1030 

940 1730 390 1 r6.2 

u 8o 650 n8o po 1 o8.o 

86o 

66o 

z/iiO 3t590 z,o6o 8Ro Soo 740 86o 1120 410 118.1 

2,730 3·500 1,040 r t 6o 10<)0 IOC)O 750 1500 z8o 84-J 

3·370 3·910 1,]10 Szo 740 700 szo IOC)O 170 131.7 

1,770 3·370 1,330 6so sso 6oo 430 C)90 :z6o ro6.1 

1,850 3,510 r,oso 810 700 8oo 710 IOJO 310 74.8 
inch~ loaded on the ranaemial fact: ovt:r an B·hacb 8paD. 
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the pith, one ncar the periphery, and t\\ o that arc rcprcscnra­
rh·c of aYcragc gro\\ th-are abo used for the pu_rposc of 
determining specific gravity_ on an 0\ en-dry_ '' ctght . and 
orccn volume ba~is. In both tnstanccs Yolumc ts dctcrmmcd 
by rhe immersion method. 
·The mechanical propenics of t\\ enry-five Tropical 

American "oods tested in the green condition arc shown 
in Table t. 

Sbri11kage 

\' olumctric shrinkage is determined using the regular 
grecn-\·olumc specific gravity specimens previously de­
scribed as haYing been selected from the undamaged portion 
of four static-bending specimens from each log so as to 
obtain one near the pith, one near the periphery, and two 
that are representative of average growth. These specimens 
arc selected only from sticks tested in the green condition. 
\' olumetric shrinkage is computed as the difference bet"·een 
green and m·en-dry volume expressed as a percentage of 
the original green volume. 

T" o radial shrinkage, two tangential shrinkage. and two 
longitudinal shrinkage specimens are obtained from each D 
bolt from shrinkage boards designated on the cutting dia­
gram (Fig. 2). One radial shrinkage specimen is prepared 
frm~ each of two opposite <]Uadrants, and one tangential 
l>pccuncn _£rom each of two opposite <]U:tdranrs remaining 
a_ftc.r sawmg the diamcrral planks and before seasoning. 
Shrmkagc spc~imcns arc cur to a size of approxim;ncly 1 

hy 1 hy 4 mches. Two longitudinal sh rinkage speci­
mens of the same size arc cut from the same hoards~ If ncces­
~ary •. to ohtain a 4-inch width ha\'ing a true radial or tan­
gcntw~ aspect. two narrow pieces arc edge glued using a 
rcsorcmol-type glue . 

. Shri~kage specimens are soaked and carefullv sawed to 
Size pnor to measurement of the 4-inch dimcn~ion. Speci­
mens arc weighed green and slowlv dried to constant weight 
under n o 1· · • 1 m com 1t1ons. then reweighed and rcmcasured. 

.!:! -., -.r, 
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They arc then dried to con. ... rant weight in an o\'Cn at 10o
0 

C., reweighed and rcmeasurcd. From these data the shrink­
age is determined as follows: 

Shrinkage --=. ( green dimension-o,·en-dry dimension) - -- -- - 100 
(percent) green dimension 

The relationship between volumetric shrinkage and spe­
cific gravity is shown for a representative group of domestic 
hardwoods and for a group of tropical hardwoods in 
Figure + :\!though incrcnsing density is commonly asso-

0 

0 0 

0 

F IG. 4 

0 

0 
oOo 

HAROWOOOS O 

ITRtO P ilt: .A.t HARDWOODS• 

•• • 

Relationship between volumetric shrinkage :md specific gra\'it\• for 
rcprcscntati\'c groups of Tropical American and domestic hard,~Otkis 
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T TY-JIJ\ 1:: TROPICAl, ciatcd with greater shrinkage in both groups, it is evident TABLE 2. SuRJl\K'\GE P~toJ?£RnES oF W EN 

AMERICAS \VoooS1 
that most of the tropical woods are characterized by lower 

SHRIN K.AG£ (perc~-
:,hrinkacrc ,-alues than temperate hardwoods of comparable s fie --Tangen:- "iongi· Volt:· 

density~ Even the extremely dense. tropical woo.ds (specific Svcdc• Source cJ'::v'itY Radial tial wd ill31 meUIC 
green 

gra\'ity of o.8o-~.9o) show apprecia?ly less shrmkage than volume 
b:UI5 is commonly d1splayed by domestic woods only three- Bulletwood Surinam, 

fourrhs as heavy. The widely recognized dimensional stabil- ( Manilkara bidentata ) British 
Guiana, ity of .\1ahogany and Teak is substantiated by their position 
Puerto Rico o.85 6.3 94 0.13 16.9 

on the graph, but it is also evident that a number of other 
Guayadn 

Honduras o.85 6.8 8.5 0.18 14.8 tropical woods approach these two species in this respect. (Tabebuia guayacan) 
Yalues for radial, tangential, longitudinal, and volumetric Gonc;alo Alves 

shrinkage from the green to oven-dry condition are shown ( AstTonium 
Honduras o.84 4·0 7·6 043 10.0 graveolens) in T able 2. 

Black Kakeram 
(Eschweilera British 

14·4 Decay Resistance1 
Sagotiana) Guiana o.82 4·9 10.5 0·34 

Decay resistance tests are patterned after those conducted Piqui:i 
Brazil o.p. 5·0 8.o 0.10 13.0 bv Scheffer and Duncan8" at the Forest Products Labora- (Caryocar viltosum) 

tory. Small blocks • by 1 inch in cross section and ~ inch My1a2 
British ( Aspi osperma 

0.18 14·3 measured along the grain are subjected to attack at 77° F. by cruemum) Honduras 0.71 5·1 8.7 
pure cultures of Polypom s versicolor, a white-rot organism, CourbariJ Honduras, 
and Poria monticola, causing a brown rot. Insofar as possible, (Hymenaea Surinam, 

8.6 12.6 Puerto Rico o.7o 44 0.19 three zones of heartwood and the sapwood are sampled for courbaril) 
( lJ yme11aea Davisii) British 

7·6 14.8 ~ach log tested. Specimens are removed after a four-month Guiana o.67 4·1 0.51 
mterval to determine loss of weight as a result of decay. Tatajuba 

Brazil o.68 5·l 6.6 0.09 IO.Z All weight detem1inations are made after the blocks have ( Bagassa guia7lensis) 

attained an ~quilibrium moisture content at 40° C., and Masa 
(Tetragastris 

Puerro Rico o.67 s.s 0.18 13·9 Wct~~t _loss IS .expressed as a percentage of the original balsamifera) 44 
cqwltbnum w~1ght. Results of four-month exposure tests Nargusta British 
are ~r~cnted m .Table 3· Actual weight-loss percentages (Terminalia Guiana, 

amazonia) British and tndtc.ated resiStance classes are given for each species. 
Honduras o.66 5·0 8.o 0.18 11.~ 

ln ~orne tnstances considerable variation was found within 
An~cliqu~ . a 51_nglc species and in others the amount of material for 
( Dscoryma paranms) Surinam o.6o 4·6 8.1 0.16 14.0 ~~IHch results are available was limited to a single log. Con-
Y cllow Sanders 

Puerto Rico o.6o 1.8 5·7 o.p. 9·6 quenr~y t.he results shown are not equally significant for (BucbtnlO'I.'ia capitata) 
all specles mcluded in the table. 

Hububalli British 
( Loxopterygium Guiana, 

' Dt:cay resistance t ts h · b · · f Sagotii) Surinam o.56 34 7·1 0·34 11.1 Prof J ·s .B , C!> a\ c cen condut:ted w1der the direcuon o 
· · · oyce, "\' ale School of Forcst.ry. 



Spc.:ics 

Frijolillo 
( [Jscudosnmanca 
grurcb.1pel c) 
Dctcrma 
(Ocotc.r rubrn) 
Teak (plantation­
grown) 
(Tectona grandis) 
Flor Azul 
( Vitex Kuyle11ii) 
Rajate Bien 
( Vitex Coo peri) 
Roble Blanco 
( Tabebuia 
pemapbyJ/a) 

Cedro Espino 
( BombLlcopsis 
c]lli11ata) 
Vaco 
( .'\-f agnoJia SOTOTl/IJI) 

Mahogany (planta­
rion-grown) 
I Swietenia 
macropby/Jn I 
Laurcll~l:mco 
(Cordia <llliodora J 

Cedro Granaduto 
I Cedrcla TonduziiJ 
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TABLE z-Conti11ued 

Source 

SHRI NKAGil ( pcrccm ) 
Spcci1ic ----'---=ran~en-:-- i.On~-.=--votu. 
Gra\'iry Radial rial rud_ina l metric 
green 

\•Olume 
basis 

HonJuras o.56 

Surinam o.56 

I Jonduras o.56 

O.jl 
Honduras, l 
Gua£cmala 
BritiSh 
Honduras, 
Ilonduras o.p 

Honduras 0.51 

Panama o.so 

I londuras o .. p 
British 
llonduras, 
Honduras, 
-....:1caragua 0.42 

Panama 0.41 

0-37 7-6 

+O 7·7 0.30 I 1.6 

0.16 104 

3.6 6.o 0.1 6 9·1 

4-1 7·6 0 .1 0 12.8 

0 .23 I I .z 

0.16 I O.J 
Prima,·cra 
(Tabebuia-Donneii-

S1~i!}:ii_)_ I londuras 0.40 ~-' 5·' 0.24 
1 Shrink~ge valut-s ""Pr~nr~~~ fro~ the ~:ret:n 10 o:..vt-·n_-cl_r_y_c_o_n..;..ditioos ex· 

l'tcucd as s I'Cflentage of rhe green dimens•on. 
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TABU: 3· \\'ucHr Loss ASD Dr.C.<\Y RESJsBxC£ oF TROPICAL AM£RICAS 

White Roc! Brown Roc! 

? Aver:age Maximum Average Maximum 
Re$i~· Re$iS· Res is- Res is· 

No. of ~eti6e Weight unee Weight canee Weight ranee Weight ranee -c 
Species Source Logs ravicy Loss Cia~,~ Loss Clan~ Loss ClusZ Loss Cb.ss:! v, 

green 
vol. basis 

percent percenc percent percent 

Bulletwood Puerto Rico, 
( Manilkara bidentata) British Guiana, 

Surinam 7 o.85 5·' A '9·3 B o.; A 2.! A 
Gualac:in 

....J (Ta ebuiagrUJyacan) Honduras I o.8; 04 A 0.5 A O.j A 0.4 A j 

Black Kakeralli 
, 
0 ( Eschweilera Sagotiana) British Guiana 2 o.Sz 1.5 A 7·9 A 1.4 A 2.8 A ""c:: -Myla'!l n ( Aspi osperma cruentum) British Honduras 1 0.71 1.0 A 2.4 A 1-4 A 2.1 A :> 

Courbaril t""' 
( H ymenaea courbaril) Honduras, ~ Puerto Rico 5 0.70 3-3 A 17·3 B 10.8 B JS.; c 0 ( Hymenaea Da'l:isii) British Guiana 3 0.67 20.6 B 59·8 D "-4 B p.l D 0 
Masa -'-' 
( T magastris balsamifera) Puerto Rico 3 o.67 4-0 A 7-i A B D 

cr. 11.4 5+3 
Nargusta 

British Guiana (Tenninalia amrJmia) 3 0.66 7·1 A 264 c 4·8 A 28.o c 
An~elique 

Surinam o.6o B ( Dteorynia paraensis) I 16.z ·P-4 c 7·5 A 1i·3 IS Yellow Sanders 
( Bucbe1UI'Via capitata) Puerto Rico 3 o.6o 14 A !.8 A 1.5 A 4·7 A Hububalli 
( Loxopterygium Sagotii) British Guiana 3 o.;6 zo.6 B 6:.6 D ,.s A 

'-1 
56.1 0 Frijolillo 

( f•seudciSfmllmea gtUJcbapele) Honduras 3 o.;6 ;.o A 36·9 c J.8 A 2:.: B 
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Two values are used to portray the resistance of the 
rtwood of a given species to deterioration by a particular 

. Average decay indicates the general resistance to 

fotmd by averaging all of the weight losses through-
the heartwood. As mentioned earlier, the heartwood is 

where possible, in each of three zones so that any 
in decay resistance that may occur from zone to 

may be detected. Such a procedure makes possible the 
tional determination of maxhnwn decay which repre­

the critical extreme in variation of the decay resistance 
the wood sampled. 

resistance classes shown in Table 3 have been 

-UU''""''"'"' as follows: 
A = o to 1 o percent decay; Very durable. 
B = 1 1 to 24- percent decay: Durable. 
C = 2 5 to 44 percent decay: Moderately durable. 
D = More than 44 per cent decay: Non-durable. 
For practical purposes, the condition of testing that results 

in the lowest decay resistance evaluation is the more import­
ant. Even though a wood may be very resistant to decay by 
a brown-rot fungus but only moderately resistant to a white 
rot, it will nevertheless be exposed to the latter in service and 
thus be limited in durability by its resistance to the ·white-
rot organism. 

Seasoning Characteristics 
The air-seasoning characteristics of each species arc ob­

:,crved in the course of air drying 2 Yz by 2 Y2 -inch squares, 
which arc reserved for mechanical testing in the seasoned 
condition, and %-inch boards remaining from each test log 
following the removal of material for shrinkage and tough­
ness specimens. All of this stock is seasoned in 4-foot 
lengths in stickcred piles located in a ventilated storage loft 
under cover. Air temperature and relative humidity records 
are maintained continuously. A record of such conditions 
based upon weekly averages for the year 1948 is shown in 
Figure 5· 



20 
TROPICAL WOODS No.9s 

Prio~ to pili~g, all pieces showing noticeable end 
and sphrs are rrunmed. A11 other checks and s r checks 
by crayon to show the extent of damage \~~t a~e marked 
occurred in the log. The ends of all pieces nay have 
fill d h d d 1 · are coated 'th 

e ar e.ne g oss Oil or paraffin. Boards and d i W,l 
are placed m separate piles and segregated b . mens10n . . Y spectes. 

Piles are approxtmatcly 4 feet square Th . 
determined by the amount of material to b.e . e heJg~t is 
mstance exceeds 5 feet. In piling sticke ptled but m no 
I -foot intervals for the first cours~ and a;s, ~re P!aced at 
for all subsequent courses St' k . - oot mtervals 
flush ~vith the ends of the boar~cs =~d are altgned vertically, 
the plle, and overhang at tile r . ksquares at the front of . ear ts ept at a m· · 
spacmg between boards of ~ to Y2 . h . tnlmum. A 
woods and a greater . 4 2 me IS left for dense: 
rapidly drying . spacmg for the less dense and 

spec1es. 

The current moisture f determined by means of con~ent or each species piled 
and subsequently once sam~ e boards at the time of 
period. At the t ime f eac mont? during the seasorlinc 
material for seasonin; cross-cutt:mg and segregation 
(unless the logs exceed ,l t~o sq':Lare~ and two % 
three of each are d + mches m diameter in which 
moisture sample bo:~ ) care ~elected. from each log 
to see that these 

5 1 
s. are l S exerctsed in the sei,ectio11 

section. Sapwood ~~lp ~darde representative of the log 
lo · avot e unless I · h g lS sapwood. a ug proportion of 

\Vhen the moisture co 
•6 percent a core and h 7ttent of the sample boards re:ltche!i 
f~om each sample stic~ : t ~a fer and a stress section are 
t e piece and similar se . east 7 Yz inches from the end 
~~r boards in that pilect~~ns are cut from two other 
m selecting these ieee Iom the same log. Care is 
ufnlcss the greater PP s so that they contain no 
r~hly cut end ercemage of the log is c::"r"•··,~"' 

mo s are coated If Jst:Ure content of the f . , after determining 
exceeds ., 

0 
wa ers no . ~ percent and tl , core molsture ,.~_ ....... 

moisture content of 1c average · 
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pieces does not exceed t8 percent, the material is con­

to be seasoned. 
If the squares or boards are not sufficiently dry, the oven­

weights of the sample boards are recalculated on the 
of the new moisture content as determined from the 
y cut wafers and the drying period extended until 

moisture conditions are not in excess of these limits. 

Seasoning Defects 
Following the completion of air seasoning, 1 5 pieces per 

selected at random are examined for presence of any or 
of the following defects, with the exception of honey­

. ng and casehardening. Defects occurring in the 
material before piling and which are indicated by crayon 
markings are not considered. 

Casebardening. Casehardening is evaluated on the basis of 
severity as none, slight, severe, or reverse. Stress sections 
from the sample boards and two other selected pieces are 
used for the evaluation and photographed. 

End Checking and Splitting. The number and maximum 
extent of checks and splits are recorded. 

Surface Checking. Surface checks are considered in two 

categories: 
1. Superficial checks-those which will surface out by the 

removal of Ytr. inch of wood and therefore are not 

important. 
2. Non-superficial checks-those which because of their 

depth will still be present after normal surfacing. 
Warping. Several specific defects are considered under 

warping. The amount of each is determined for all air-

seasoned pieces. 
Cup is measured by the deviation away from a straight 

edge held at right angles to the length of the piece. 
Bow is measured bv the lengthwise deviation of the 

face from a straight-edge. '"' 



22 TROPICAL WOODS 
No.9s 

Crook is measured as the lengthwise deviation of the 
edge of the piece from a straight-edge. 

Twist is measured by the amount of spiraling that has 
taken place in the piece throughout its length. 

Diamondiug is the distortion of the cross section from 
the square. It is indicated as present or absent. 

H oneycmnbing. As the squares are cut up for test speci­
mens th.ey are observed for honeycombing and, if presen~ 
the probable cause, whether the result of external checks or 
of se,·ere internal drying stresses, is recorded. 

Collapse. The exterior of all pieces is observed for 
presence of collapse. 

Air-seasoning characteristics of the species covered in 
report are presented in Table 4· The bases for the ~ ........... _ 
tion of rare of dry ing and seasoning defects are explained 
the footnotes of the table. 

Each species has been further classified as to its ease 
seasoning in T able 5· No significance should be attached 
the relative position of a species within each group. 

Use Classification for Tropical Woods 

The pu~pose of this section is to present in summary 
an evaluanon of each of the woods included in this 
from t~e standpoint of present usc as well as potential 
~or '' htch .the timber appears to be adapted on the basis 
tts properttes as detennined thus far in this study. It 
be recognized that these suggested uses are largely 
upon a study which is incomplete. The additional tests 
~)C co~ductcd and the dry strength data should 
lf~1~ro\ cmcnt. and expansion of these listings. 
rcco~1m~ndattons are included in the individual 
descn pt1ons. 
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TABLE 4 Cominucd 

?>:o. ot Specific R.arc o( 

:<J;>t"ciM __ 1.<.>,.;! sr,urce Guviry Dr~in_l!_l __ Wotrr2 
E~tcen Crook Cup Twisr 
volume &nd 

basis Bow 

An~cliquc 
Fast B ( Dlcor)'11ia pnrtU'li.Si.f) 3 Surinam o.6o B A 

Y dlow Sanders 
( Bucbm.n·ia rapitat.1) 3 Puerto Rico o.6o Fast B A A 

HububaJJi ' British Guiana 0.54 ~loderatc c A A 
·' ( l.o:r:optery_c:ium S;rgotii) 3 Surinam o.sB Fast B B B 

FrijoliJJo 
Honduras (f'scudosmmmea guarb.zpelc) 3 o.s6 ~lodcratc c A A 

Detenna 
(Ocotell rubra) I Surinam o.s6 .\Joderatc B A A 
T cak (plantation-grown) 
(Tectono grandis) ~ Honduras o.s6 Fast A A A 
Flor Azul 
f Vitex Kuylenii) l Honduras 0.51 Fast to 

Slow B A A 

l Guatemala 0·54 Moderate B A B 
Honduras, 

5 British Honduras o.sz Fast B A-B A 

A A A 

B B B 

:\-B :\-B A-B 

A A A 

B A B 
IRate of dryina bued on April to. November air·seasoning condi r:on~. New !13\'l~n. Conn 

Fasr: less than 120 days to dry from sreen condition to 16 percent moisture content. 
Moderate: Prom 120 to 200 days to dry from green condition 10 16 per leOI moisture content. 

Case· 
Chcckinf! ~nd hard· 

. Splitung2 cning3 
[nd Surface 

A-C C-D c 

B B A 
0 D A 
A A A 

A A A 

B B c 

A A A 

B-0 B-0 A-C 

A A A 

A A-B B 

A B B 

Case­
Checkinll and hud· 

Sphmng~ eningl 
End Surface --

A A A 

A-B A-B A 

:\ A A 

A A A 

Slow: 0\Tr 200 days from Breen condition to 16 perc•n: mo:~:ure conrc:nr. 
.'\XIa.rp, checkins and splitting: Checkang and splitting bued on minimum u•ilization of I linear foot 

siz.e: warp bued on 4 foot length. 
and surfacing to standard 

None ( A) - none obsen'td. 
Slight (B) - less than !i percent waste. 
Moderate (C) - !i to 2~ percent v.·asre. 
Snerc ( 0 ) - o,·er 25 percent waste. 

wcnudcnr011 
Ncne (A) - none obsened 
Slight (B) - slittht stress. 
Se-vere (C) -fully casehudcned. 
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T.\Bu: 5· CLASSIFICATION OF TROPICAL AMERICAN \V 
T E 

OODS AS TO 
HEIR 'AS£ OF S EASON ING 

Group I 
(Easy to season ) 

Species 

Yellow Sanders (Bucbtmavia capitata) 
Nargusra. (Terminalia amazonia) (Honduras) 
H~.bu.ballt ( LoxopterygimJJ Sagotii) (Surinam) 
FnJolillo (Pseudosamtmea guacbapele) 
Teak (plantation-grown) (Tectomt grandis) 
Roble Bla~co (Tabebuia pentaphylla) 
Cedro Esprno ( Bombacopsis quinata} 
Vaco Urlagnolia sororum) 
Shortleaf Pine (Pimu echi11ata) 
Laurel Blanco (Cordia alliodora) 

Specific Gravity 
green vol11111e biii; 

0.66 
0 .6] 

o.ss 
o.s6 
o.s6 
0.51 

o.51 
o.so 
0.46 

Mahogany ( I · Cedro Gra Pd:mtatl(Cond-grown) (Swi~ttmia macropbylla) 
. na mo e rela Tonduz.11) 

041 

041 

041 ~lmavera (Tabebuia DonneJI-Smitbii) 
ellow Poplar (Liriodemh•on tulipifera) 

Group II 
(Moderately difficult to season) 

Gua~Tac:in ( T b b · BJ k a. e tlla guayacan) 
G~~\al~a~~-aU1 

( Esci'J'U._•eilera Sagotiana) 
Pi uia ( c cs ( Ast~omum graveol ens) 
s\lql d aryocar 'l:tl/osum) 
cZU:b y . (Aspidosperma cruentum) 
"J' an] ( H ymemrea courbaril) 
· argusra (Terminalia « · ) 
Tatajuba (Bagassa g . maz?7110 <British G uiana) 
An el' . wantmm) 
De~ tquc fD~orynia paraensir) 

R 
. erma (Ocotea rubra) 

aJatc Bien r v· Flor Az . rte.t Cooperi) 

W 1 
.ul ( Vstex Kuylenji) 

a nut (J 1 p . ug ans nigra) 
aper B1rch (B etula pap•yrifera) 

Group III 
_S~ies (Difficult to season) 

Bullctwood (M . 
Courbaril ( H amlkara bidcmata) 
.\tasa (T Ymenaea D.r'l:isii) 

Wh
. etragastris b I . . 
ltC Oak a samrf ura) 

Bc:ech ( P (Quercm alba) 
I lul.uhalli ufts grcmdifolia) 

.O.tOpTcrygnnn . 

040 

0.38 

0.70 
0.71 

0.71 

0.70 

0.70 
o.68 
o.6o 
o.s6 
0-54 
o.sr 
0.51 
0.48 
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Boat building 
Uses for wood in boatbuilding are varied, including deck­

ing, planking, frames, keels, shaft logs, and numerous other 
specific components. The properties desired for several of 
these uses are discussed separately in the following para-
graphs. 

Decking-The characteristics desired in a decking wood 
freedom from warp, low shrinkage, hardness, 

abrasion resistance, good weathering characteristics, low 
moisture absorption, durability, and moderate '\Veight. 
Burma Teak is recognized as meeting these requirements to 
a high degree. The heartwood of the following species 
possesses characteristics that indicate suitability for decking. 

Angelique Nargusta Tatajuba 
Courbaril Piquia Teak (plantation-grown) 
Frijolillo Raj ate Bien Yellow Sanders 
Laurel Blanco Roble Blanco 

Planking-The ideal planking wood is characterized by 
low shrinkage, high bending strength and shock resistance 
relative to its density, but not necessarily high stiffness; lo'\v 
moisture absorption, moderate hardness, good fastening 
characteristics, abrasion resistance, good weathering and 
paint-holding characteristics, durability and, in some waters, 
resistance to marine-borer attack. Central American Mahog­
any, Port Orford Cedar, Alaska Yellow Cedar, and Teak 
represent highly desirable woods for planking. The follow­
ing woods appear to be adapted to this use: 

Angelique Laurel Blanco Tatajuba 
Courbaril Nargusta Teak (plantation-grown) 
Dcterma Primavera Vaco 
Frijolillo Rajate Bien Yellow Sanders 

Frames- Boat frames require high strength in relation to 
density, particularly bending strength and impact resistance. 
Steam-bent frames require, in addition, ability to be bent to 
relatively sharp curvatures after steaming, with a maximum 
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retention of strength. Good fastening characteristics d 
decav resistance are desirable. · an 

Angelique M ylady 
British Guiana Courbaril Nargusta (steam-bent) 
Bulletwood (steam-bent) Piquia 
Courbaril (steam-bent) Tatajuba 
Frijolillo Teak 
Guayadn (steam-bent) Yell ow Sanders 
Laurel Blanco 

.Keels and 'f!7tde~·-watet Structural Members-Strength 
'~ tthout exc~stve snffness, durability, low moisture abso _ 
tton, and reststance to marine borers are the most importrp 
charact · · d · d · 1 1 ant ensttcs estre m cee s and similar structural com-
po~enrs of boa~ .. Althoug h it does not have all of the 
destred charactensttcs, White Oak is typical of the t e of 
wood usually employed for this purpose. YP 

Angelique Determa Tat . b 
B1 1 K k lli aJU a 

B 
allc < a era Gon~alo Alves Teak (plantation-
u etwood Guayadn ) 

Courbaril Piquia y gllrownS d e ow an ers 

Comtruction Timbers 
High strength prope t" · 1 . . for srr 

1 
r tes m re atton to density are desired 

uctura uses Sri ff d . and · . · ness an strength m static bending 
m compresston both 1 d strength and . a ong an across the grain, shear 

• reststance to s 1· · . among these ro ti P Ittmg are most tmportant 
able, as well ~s Jher ~li Moderate or low shrinkage is · 
sions without exc e ~ 1 ty to. be seasoned in timber dimen-
. essn'e checkmg 1· · mg with nails b 

1 
d or sp tttmg. Ease of fasten· 

· • o ts an mech · 1 . Important const'd ' . . amca connectors IS another 
. eratton m th 1 · m construction. Struc . e se ecttOn of a wood for 
able in large cross-sec~~ral ltlf!lbers mu.st, of course, be 

Construction t' 1 ona SJzes and m long lengths. 
tm )ers based v?l~cd or the dan er of d . up~n the decay hazard 

d1v1ded into t\\'O g etcnorattOn by insect attack 
categories d . 1 . ' 

· ' 1" n 'le construction and 
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era/ building construction timbers. Those woods combining 
the properties listed above with resistance to decay or, in 
some cases, insect attack arc included among the naturally 
durable construction timbers. 

Angclique (durable) 
Black Kakeralli (durable) 
Bulletwood (durable) 
Courbaril (durable) 
Oeterma (durable) 
Flor Azul (durable) 
Gon~alo Alves (durable) 
Guayadn (durable) 
Hububalli 

Exterior Use 

l\Iasa (durable) 
J\lylady (durable) 
Nargusta (durable) 
Piquia (durable) 
Rajate Bien (durable) 
Tatajuba 
Vaco 
Yellow Sanders (durable) 

The principal characteristic considered in determining 
the suitability of a wood for exterior use is its ability to 
withstand weathering. This involves such factors as low 
shrinkage and either low moistw-e absorption or, at the 
opposite extreme, a high degree of permeability from the 
standpoint of both moisture absorption and loss. Further­
more, the wood should show Jjrrle tendency to warp under 
the fluctuating moisture conditions associated with exposure 
to the elements. For protected surfaces good paint-holdincr 
characteristics arc also involved. Unless the particular us~ 
also involves dampness that is continued over considerable 
periods or contact with soil, high decay resistance is not 
necessarily required for satisfactory outdoor use. J\1ahocrany. 
White Pine, and Western Red Cedar exemplify wood~ that 
are adapted to exterior use. 

Cedro Espino Laurel Blanco 
Cedro Granadino Mahogany 
Frijolillo (plantation-
Gon~alo Alves grown) 
Guayadn Nargusta 

Primavera 
Teak (plantation­

grown) 
Vaco 
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Flooring 
Flooring requires a ~vood. of moderately high to high 

density in order to obtam satisfactory hardnes.'i and abrasion 
resistance. Good appearance is also a factor in the selection 
of a wood for residential, store, and office flooring, but is 
superseded by the more strictly utilitarian requirement of 
excep~ional wear resistance i~ the case of f~ctory flooring. 
Floonng woods should machme smoothly, Without excessive 
tom grain, in moulding machines and should be relatively 
free?£ warp. ~o~ to ~oderate shrinkage is. des~red in any 
floonng but this IS particularly true of fioormg mstallations 
that involve only a partial protection from moisture. 

Angelique Guayacan Raj ate Bien 
Black Kakeralli H ububalli Roble Blanco 
Bulletw~od .Masa Tatajuba 
Co.'!f~aril Mylady Teak (plantation-
FnJolillo Nargusta grown) 
Gon~alo Alves Piqwa Yell ow Sanders 

Frame Construction 

In temperate climates most woods can be used for 
p~ose and those possessing the characteristics of ease 
nail~, ease. of wo~J?ng with both hand and power 
stra1g~t gram, stabthty, adequate size, and availabi 
q~ant1ty arc .most highly favored. Douglas Fir and snnt-t1P1'm 

Pme ~re o/Plcal of the woods used in the United States. 
the 1.roplcs, where resistance to deterioration is a 
larly tmpo~ant additional factor governing this type of 
the followm<T wood . 
. . b s appear to be suJtable for frame strucoon: 

Angelique 
Cedro Espino 
Cedro Cranadino 
Dcrerma 
Flor Azul 
Frijolillo 
Gonc;:alo Alves 

Guayacan 
I Jububalli 
Laurel Blanco 
Mas a 
Alylady 
~argusra 
Pi quia 

Rajate Bien 
Roble Blanco 
Tatajuba 
T eak (pl 

grown) 
Vaco 
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fl.nlitwre and Cabinet Work 
Among the characteristics that inOuence th~ choice ~f a 

r wood for use in one or more furmture ap~hca-
are suitable density and such mechanical properties as 

ness, bending strength, compressive s~rength, shear 
h and resistance to cleavage. Low shnnkagc proper­
'advantageous in most furniture uses. Appeara~~c, 

color, grain, texture, and fi~U:e, together '\\ Jth 
machining and finishing charactens~cs, are among the 

factors considered in the chmce of woods used 
exposed parts of furniture .. Also included am~ng the 

ble characteristics for furmture are ease of glumg and 
~ .......... ~.~·· __ l fastening. 

Angelique 
Bulletwood 
Cedro Espino 
Cedro Granadino 
Courbaril 
Determa 
Gon~alo Alves 
Guayacan 

Hububalli 
Laurel Blanco 
Mahogany (planta-

tion-grown) 
Mas a 
Nargusta 
Pi quia 
Primavera 

Roble Blanco 
Tatajuba 
Teak (planta-

tion-grown) 
Vaco 
Yell ow Sanders 

.Pr<>t~;s10na1 and scientific instruments generally require a 
of uniform low shrinkage properties free from warp, 

of uniform fine texture. Good machining and finishing 
ristics are essential. Boxwood and Mahogany are 

the favored woods for this type of use. 
Laurel Blanco 
Rajate Bien 

~nn'''ne Piling and Construction 
The characteristics of a timber suited for marine c?nstruc­

are those required for durable Ian~ constru~tton and, 
addition resistance to attack by manne orgamsms such 
Teredo 'Bankia and Limnoria. Marine piling requires the 

characteristic of ability to withstand driving, and 
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piling specifications are particularly cxactincr with res 
straightness. Long-holed, slender timber free of b pect to 
and branch stubs is panic~~rly_ suitable for use asra~~hes 
Gre~nhcart (Oc~tea. Rodtaez) 1s the best known ~f ng. 
mannc constructiOn ttrnbers. the 

1\li/lwork 

AngcHique 
Black Kakcralli 
Determa 
Guayad.n 
Piqui:i 
Tatajuba 

Millwork such as interior finish and doors is 
manufactured from ·woods with good h. . d ing h · . mac trung an 

c aractenstJcs. Low shrinkage and freedo f 
are also desired in a "ood for millwork use Imr dodi~. 
these r · . · n a tton r . eqUlfements, extenol· millwork should possess 
~-:~tJes of durab~ty and good weathering · 
woo the stan~~omt of practical usage of tro ical 

1 
.dsh ada~tabihty to millwork items is probably 

~~ 1~~· ~uallty products calling for an attractive <L~LIII,;;il..l 
I a Itt~~ to the technical characteristics listed a 

Angelique L Ced Es . aurel Blanco 
ro pmo l\1asa 

Cedro Granadino 1\1 h 
Courbaril ~ ogany 
Determa Pnmavera 
Guayaca Roble Blanco 
HuuubaW Teak (plantation-grown) 

Vaco 

Patterns 

\Vood for patte k. rigid r · rn-ma mg must satisfy 
. ec}Utrements with . . urufonn texture d respect to dtmensional 

type of Easter~ a~ e~se o~ working. The soft, 
l\lahogany are h. ~htte Pme known as "Cork" 

C d tg 1 y favored for this use 
e ro Granadino 1\1 I . a a 1ogany ( 
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eneer and Plywood 
The diversified uses of veneer and ply\\ ood require a 
ide range of wood properties and characteristics. The 
oicc of species for use in plywood for construcuon or 
lity purposes is based largely upon strength properties, 

of gluing, and characteristics such as freedom from 
rping and surface checking of the wood. For rotary cur-

ng, large diameter logs containing a high proportion of 
wood are preferred. V cneer for cross-bands and in­

or plies of furniture plywood or of decorative panelling 
should meet similar requirements, with particular emphasis 
upon uniformity of grain direction and freedom from 
warping tendencies. Attractive grain or figure in logs of 
either large .or small size is the primary requirement of a 
species for furniture face veneer or decorative panelling. 
Smaller logs are acceptable for veneer cutting by the slicing 
method. All species to be used for veneer must be adaptable 
to rotary cutting or slicing and to the processing and drying 
operations involved in veneer production. 

Utility Decorative 
Cedro Espino Cedro Granadino 
Cedro Granadino Courbaril 
Laurel Blanco Frijolillo 
Nargusta Gon~alo Alves 
Vaco Pdmavera 
Yell ow Sanders Yell ow Sanders 

Species Descriptions 
The remainder of this paper co~sists of detailed. desc~ip­

tiuns of each of the species covered m Tables 1 to.-+ !ncludmg 
discussion of their occurrence, general charactenstJcs, prop­
erties, and uses. The additional tests now in progress m:ty 
alter or add to the uses recommended for each. 

MYLADY Aspidospenna crue1ltll111 \Voodson 
Other names for this or closely related species arc Colo­

rado, Volador (Mexico); Canamito, Chichiquc (Guatemala); 
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Chapemo (Honduras), Al~o (Panama). 
of Colombia may also be this tree. Mylady, or 
the British Honduras name. 

There are many species in this genus, 8 

which are small or grotesquely fissured ··PilCiqJte. 
trees. Some of the species are large 
almost invariably with fine to rather line teJ:nQ* 
wood. Most of the species are found in the dry 
South America. 

The Mylady .tree is tall and sl_ende~ when 
sometimes rea~hmg 8o to 90 .f~et m height 
8 inches in d1ameter. In Brltlsh Honduras 
larger than 18 inches in diameter, in other . __ ,.,_., 
countries the sizes are variously given as "large" 
with diameters of 24 to 36 inches recorded 
Percn. T he clear trunk is commonly more ......... ···­
the total height of the tree. 

Heartwood bright orange-red to reddish 
freshly cut in the unseasoned condition, bCC:oJII 
pinkish brown or pale yellowish brown upon 
drying. Sapwood narrow, sharply demarcated 
white to yeiJowish. when freshly cut beco~ 
exposure and drymg and then not clearly diflfere 
fro1~ the he.artwood. Grain straight to ~' 
m~dmm, uruform; growth layers indistinct. 
\\ tthout pronounced odor or taste when se&SOill~ 
hca,·y. ranking slightly above Hickory in this .resP.eJ; 
an average s~ecific gravity of 0.71 (0.61 to 
oven-dry \\ ctght and green volume. Weight per 
a\'cragcs 70 pounds in the green condition and \\hen air-dry . 

. «?bscrvations made on a limited sample of this 
tndtcarc that this wood should be air-dried at 8 
rate to a\'oid both end- and It 
parable in air-seasoning characteristics to 
(Bt·tula papyrifera). 
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The mechan ical properties of Aspidospen11 

I d
. . a cntentu-. . 

d
t 1c gr~cn. cbon 1

1
non exceed those of any widely .,. 11\ 

omest1c tun er. n comparison with other 5 · f Used 
lent density, static-bendina strength stiff pecJesdo equiva-l · 

1 
o , ness, an crushin 

strengt 1 arc notab Y high; clastic resilience te . g 
the grain,. and cleavage are approximately nsJOn acrOSs 
sho~k resistance, hardness, compression per ~:~age; and 
gram, and shear are somewhat below average: cular to 

In the accompanyina tabulation th . 
mon and '\'hite Oak a~e shown for' co~P~~pertlc~ of Persim-

T?eh hhigher str~ngth of J\ Iy lady is eviae~~~~ :v~th 
~\ lt t e exceptiOn of work to maximum 1 . p~o 
mg, compression aCI·oss th . oad m statJc 
and cleavage resistance Alel tghram, tension across the ... -~-' 
th 1 · ree woods are 

e atter t\vo properties Tl 
ence between Aspidosp . le ~reatest proportionate ... u ... g::c· 

sp~cies is shown in mod:r::;a t 1r en.tl':nt an~ the other 
'' hite Oak is exceeded b 0 e ~StlClty (stiffness) in urn·•­

y a ratw of 2: 1. 
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insect attack, decay, and marine borers:1s.7o On the basis 
limited decay resistance tests conducted as a part of the 

study, Mylady "' ood is rated very durable in its 
to both wh1te-rot and brown-rot fungi. 

The wo?d of Mylady and closely related species of the 
Aspzdo:penn~ ha~ been r~ported as not very difficult 

work 111 sp1te of 1ts h1gh density. It turns and carves well, 
· hes very smoothly, and takes a high polish. 

, the long, straight, slender poles of Mylady are 
employed for rural house framing, beams and 

Sunilar poles are used for scaffolding. Stems 2 to 3 
in diameter are commonly used for raft or boat poles 

of their strength and elasticity. Mature timber is 
for house sills, house framing, heavy construction and 

n railway crossties. Because of its similarity in properties 
Persimmon, l\lylady might ·well be substituted for that 

· in its sporting goods, textile, and other specialty uses. 
also is recommended for use in durable construction, as 

ooring, and as boat framing material. 
References: 10, 48, 51, 79, 90, 94, 99, II 5, n6. 

GON<;ALO ALVES Astronium graveolens Jacq. 
The woods tested for this report were outained from 

Honduras, where the common name is Ciruel.illo, and 
Venezuela where the name Gateado is used. The Brazilian 
name Gon~alo Alves is given preference because the wood is 
known to the United States import trade by this name. 
Other names include Palo de Culebra (i\tcxico), Ciruelo, 
Ormiao (Guatemala), Ronron (Salvador, Honduras, Costa 
Rica)~ Zorro (Panama), Gusanero (Colombia), and Guas­
ango (Ecuador). The British Standards name is Zebrawood. 
Unfortunately this is frequently applied to several other 

unrelated woods. 
The closely related species A~tro11imn fmxilzi~olium Schott 

~1as similar wood and grows m t.he same rcg.10ns. F~':~er 
uwestigarion is required to detennme the p~acncal fcas1h1hty 
of combining the woods of these two spec1es. 
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Gon~alo Alves is a common tree in the uplan? forests ol~ 
many regions from ~texico and Centra~ Am~mc_a thro~~n 
Ecuador, Colombia, Venezuela, and BraziL It IS \~ell kno 
and f requendy used locally throughout most of 1ts range. 

The tree of Gon~alo Alves attains diameters of 24 to 4° 
inches or more and a maximum height of 120 feet. Except 
for narrow hu~rress flanges + to 6 feet taU, i~ has .a clear, 
cvlindrical trunk for two-thirds or more of Its he1ghr. In 
sim1e p:ms of its range trees over 24 inches in diameter arc 
scarce. The logs are typically sound throughout. 

The wood of Gon~alo Alves is variable in general .c~lor 
bur usually can be recognized by its bold, irregular stnpmg. 
\\'hen fn;h, the heartwood is russet, brown, orange brown, 
or reddish brown to red with narrow to wide, ir regular 
stripes of medium to very dark brown. After exposure it 
becomes brown, red, or dark reddish brown with nearly 
black stripes. The dingy grayish or brownish white sapwood 
is ~harply demarcated, two to four inches wide. Grain 
variable. straight to roey, often producing a pleasing stripe 
on the quarter-sawed surface. Texture fine, uniform; 
growth layers indistinct. The wood often displays a striking 
figure as a result of the irregular occurrence of dark longi­
tudinal bands. Odor and taste not distinctive. Exceedingly 
heavy, comparable in this respect to Greenheart \\ ith an 
average specific gravity of o.84 (o.-;-z to 1.00) based on oven­
dry weight and green volume. \Veight per cubic foot aver­
ages ;6 pounds in the green condition and 63 pounds \\hen 
air dry. 

Ihscd on observation of a limited amount of material from 
llonduras, the wood should be seasoned at a modcrarc to 
slow rate to avoid excessh·e checking and warping . 
. The mcc!1anica_l properties of Gon~alo Alves arc con­

siderably htgh~r m n~ost respectS t~an those of any \veil 
known domesuc spec1es. In companson with Olhcr spec· 
of C<JUal density, however, the wood is below avcrag 1 ~s 

. . I d' 11 · e 10 most . properties me u mg a static-bending properties 
crushmg ~trength, hardness. and toughness· sliglul}· b 
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average in shear; and average in compression and tension 
across the gram. 

Pre,·iously published data on Gon9alo Al_ves from Ve~e­
zuela are shown for direct companson w1th the matenal 
tested in this study. The published Venezuela data, based 
upon a single log. 3re considerably higher in specific gnw.ity 
and proportionately higher in nearly all strength propemes. 
Except for work to maximum load, Gon~alo Alves is mark­
edly stronger than Dog' ' ood or \Vhite Oak in most prop­
erties for which comparable data are available. 

Shrinkage of Goncsalo Ah-es is low, especially so in con­
sideration of the high density of the \vood. 

SJX.-cit-s and Sour<c 

Goncalo Ah·cs 
( Astronimn gr,r.•eolens J 

Honduras 
Venezuela 

Average 
Venezuela1 

Dogwood~ 
(Comus flondrt) 

United States 
\ Vhite Oak: 
(Q uercus alba) 

United States 
Black LocuM 
(Robinia ps~'ttdoacacia) 

United States 
~,Krnocb and Nor10n ( 47). 

-U. S. Dept. Agr. Tt-cb. Bul. 4i'). 

RJdial 

4·2 

3·7 
4 ·0 

3-2 

7·• 

5-3 

44 

SHRINKAGE (percent) 
Tangential Longitudi nal Volumeuic 

i· l 0.55 I 1.1 

8.! 0.3 1 8.9 
7·6 O--t3 10.0 

8.6 10 .4 

II.J 19·9 

g.o rs.!! 

69 g.8 

Volumetric shrinkage of 10 0 percent is c 
that of Black Locust and COilSid~rably less than ~;pa~atle to 
C?ak :md Dogwood. Radial shrinkage of o . ~to . VhJtc 
Clally low and tangential shrinka e of 46 percent .Is .cspc­
mediate to that of Black Locust ! d \Jh. percent IS mte~·­
of tangcm~al to radial shrinkage is ~elativ~f~ 2a~c. !~~ ra.tiO 
of non-untform shrinka(rc in th . ·. g_1, Ill IC:l tl \'e 

tudinal shrinkage of 0 4
t' percent ~se t

1
\\ ~ du·ccttons. Longi-

1 he result of the char~crcr'lst· . . IS _rle aktlvely h.igh, probably 
· 1c mte1 oc ·ed gram. · 

t' \ 
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Th~ heart\vood is reported to be highly durable.711•11 2 It is 
no~ difficult to work in spite of its high density . curns readily, 
fimshes very smoothly, and rakes a high natural polish. 
The \\'ood weathers well, is highly resistant to moisture 
absorption, and appears to be difficult to glue. 
. Gons:alo Alves has long been in demand both locally and 
m the export trade as a fine fw·nirure and cabinet wood. The 
wood has been successfully cut for veneers and fre­
quently a fine figure is produced. In addition Gons:alo Ah-es 
is used for flooring and general construction. Because of its 
figure and the beautiful polish which this wood will take, its 
greatest use will undoubtedly be in the furniture and cabinet 
industry both in solid and veneer consuuction. Howc,•er, 
the similarity of many of the characteristics of this wood to 
those of Dogwood should make Gons:alo Alves a valuable 
substitute for this latter species in textile manufacture and 
turning. This timber can also be recommended for durable 
construction purposes and should be suitable for flooring. 
Irs low shrinkage combined with high strength and durabil­
ity indicate adaptability of Gon~alo Ah·cs for insulator pins 
and other specialty uses of Black Locust (Robinia pseudo­
acacia) . 

References: 10, lJ, JO, 34· J6, .:J-4, 47· 51, 55· sS, 6J, 64. 75· 
79, ss, 90, 92. 94, 98, 99, 102, 111, 112, 11 3. 

TATAJUBA Bngnssa guinnemis Aubl. 
In French Guiana this tree is known as Bagasse. in Suri­

nam as Gcle Bagasse; in Brazil (the source of the material 
used in these resrs) it is known as Tarajuba. 

Tatajuba is a member of the ~lulherry family. which 
includes the Irolro of \Vest Africa, the Fig of world \\ide 
distribution in the tropical zone, i\lulb~rrv and Os:tgc 
Orange of the United Stares, and Fusric. Satiric. and Letter­
wood of the American tropics. It is a brgc wcll-fonncd tree 
with a fibrous bark which yields large llU:mritics of sweet, 
sticky latex on cutting. The heart-shaped lcan·s :tre entire, 
or 3-lohed, resembling ,\lulherry in this respect. The t'\iihle 
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fruits are about the size and shape of an orange. It is fo.und~ 
generally scattered, in ~he low upland forests of the Gm:uus 
and lower Amazon regton. 

The unseasoned heartwood of Tatajuba is yellow, often 
streaked with brown, when freshly cut, becoming lustrous 
golden brown to russet from seasoning and exposure. I he 
sap\\ ood is narrow, sharply de?1arcated, pale y~llo'': to 
yellowish white. Grain usually mterlo.cked rcsulnn~ m a 
rather broad stripe figure on the radtal surface. 1 ext~rc 
medium to coarse, moderately uniform; growth layers m­
distinct. Odor and taste not distinctive when seasoned. 
Very heavy, comparable to Hickory, with an average 
specific gravity of o.68 ( o.62 to o. 7') based on oven-dry 
weight and green volume. \Veight per cubic foot averages 
67 pounds in the green condition and 50 pounds when air­
dry. 

The wood air seasons at a moderate rate with very little 
tendency to warp or check, based on observations of a 
limited amount of material. 

The strength properties of Tatajuba in the green condition 
exceed those o~ any \vell known domestic timber. Bending 
s~rength, crushm~ stren~h .. and sttffness are exceptionally 
htg~ among spcc1es of stmtlar high density. On the same 
bas~s shock reststance. hardness, compression across the 
gram, and shear are average; and tension across the grain 
and cleavage resistance below a\·erage. .... 

Although only. sli~hrly hea,·ier than Hickory, Tatajuba 
exceeds that .spectes m all properries for which comp,1rahle 
data .arc ~~·:ulable ~xcept work to maximum load in static 
~Jcn~m~. I he. ~largm o~ difference is particularly prominent 
m cl~srt~ rcsthence, sttffness, and crushing strength. ·1 he: 
supcnonty of Bagassa ~uianensis is e'en more cv·d · 

I . ~ . I ent 111 a 
genera compa~tson Wtth Wlute Oak, although here the 
,·alues for tcns10n across the grain and clea,•age 

I 1. 1 ' arc so me-
w lat ue ow those for Oak. Teak '' ith 3 gr 1 ·r· . . . ' , ecn vo ume 
spcc1 tc gravtt)• tdenttcal to rhat oi Oak is alsc · . 1 · 
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most properties by a margin gr~ater than _would . ordinarily 
be anticipated on the basis of d1ffercnces m dens1ty. 

SH RINKAGE (pcrcc:m) -

~SPKi~·csT:::aod~So::::u:::rc:.:.t' -~·-----..:..:R~ad:.:;'"::.f_ "_fangenria.l-tOngin~Jiru~olumttri; 
Tatajuba 
( BagMsa guiammsis) 

Br:az.il 
TeaJcl 
(T ecrona gra11dis) 

Bunna 
\Vhire Oak2 
( Qucrcm alba) 

United States 
Black Lucust2 

(Robinia pseudoacacia ) 

5.: 

2.~ 

5 ·3 

6.6 0.1)() J o.z 

·P 6.H 

9·0 •s.H 

_U~itcd States 4-f 6.9 9.s 
! Handbook of F.mp•re·T ,m()(:rs (32). 
-U. S. Dct>t. Agr. T ech. Bul. 479. 

SJ~rinkagc of T~raj uba i~ exceptionally IO\\' among species 
of comp~raLic_ h1gh dcns1ty. & sho" n in t he tabulation, 
volumctnc shnnkagc of ro.2 percent is only two-thirds that 
of_?ak an~ approxim~tel~· the same as that· of Black Locust, 
a rshgh~Jy llghre_r speci.es. noted for its dimensional stability . 
\ alues for rad1al shnnkagc of :: , percent "nd ta · 1 h · k . .··· - " . ngenna 
~ ru.t age of 6.6 p~rcen.t are mdlcati,·e of unusual uniform-
Ity m th~se two ~J rccnons. Longitudinal shrinka c of o.o< 
per cent 1s cxccptumally low but probably of g . I ') 
significance. · . no pnrttcu ar 

f ~~he h~~trtwooJ of Bt1g,1ssa guiauensis is reported ro be 
:ur y resJsmnr to dcca\'. The \\ ood has he. 

to saw hut dillicult to· split r~H.lialb,·. i ~ tal~~<; rel~orrcd as .c·~~Y 
a.nd holds its place well The 11 • ·J . · 

1
a .smooth hn1sh 

. · carr\\ oo ts 11ghl}· rc. · .. 
to mOisture absorption, comparable t T ·I· . . . Ststant 

• . . o ca' m thts rc.,pcct 
Loc:nlly, I atajuba is used for ener·tl L . . . 

hc.wy con.,trucrion timbers ma .~ ·d 
1
>UJid Jng purposes, 

;...; . I I . • I me :tn >ont con r . arura >ends arc used for 00 . d 1 . • s 1ucnon. 
wood. being very similar in ir ·I at .ln .s ~~P mtmbcrs. ' I he 
J • S C lilfilCfCrtSitCS tO t) . f J> 
~ncusr. could \\ell be used as . l . · · l~l o >hck 

· . I · · a su >StJturc for th t . 
tfs many spccta t }' uses. ~uch as . . j. . . •. a . spcctcs in 

. . msu .Hflf pms. 1 :ua)uba holds 
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promise as a decking, planking, and fram ing wood in boar 
building and as a f urniturc, cabinet, and floor ing wood. 
Because of its high resilience, the wood might well be 
suitable for some kinds of spurting el}ttipment. 

References: 4~. 49, 63, i 9· 104. 

CEDRO ESPI'O /Jombacopsis quinata (jaC(J.) Ougand 

Other important ' 'crnacular names for this timber are 
Pochote (Costa Rica) , Tolt'1 (Colombia) , and Saqui-saqui 
(Venezuela). Often it carries a vernacular name compound­
ed with Cciba which the tree resembles, or Cedro which 
has somewhat similar wood. 

As its name suggests, Bombacopsis is a member of the 
Bombacaceae family which also includes the Ceiba ( from 
which kapok is obtained) and Balsa. Due to the close 
similarity of its leaves, flowers, and fruits with those of other 
genera this species has at various times and specific names 
under the genera Bombax and Pacbira.i9 Taxonomic botan­
ists recognize several species of Bombacopsis but in general 
the woods have the same appearance and similar propenies. 

Cedro Espino is a medium-sized to large tree, not infre­
quently 3 feet and sometimes 5 or 6 feet in diameter. Heights 
of 7 5 to roo feet arc recorded although the bole is commonly 
relati,·cly short and the Cro\\ n \'cry large. It is generally 
buttressed at the hase and often the bole is irre~br in 
shape. The trunk and larger branches are densely a~ed with 
hard, sharp prickles. 

Cedro Espino is common in the more open forests of 
western N icaragua, Costa Rica, and Panama. It is also well 
known on the Atlantic side of eastern Panama, and in Col­
ombia and V cnczucla. It is fairly abundant throughout this 
range except close to centers of population and ;tdjacent to 
the more heavily traveled routes of transportation where 
cutting for local usc has removed a large percentage of the 
material. The best areas may ha\'e 5 to 6 trees per acre 
yielding 4000 to 5000 board feet. The trees are typically 
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found on well-drained, often gravelly, soils on the up~:~~ 
slopes of lo\\' hills and ridges. Frequen_tly the areas on ''hi 
the uec occurs can be classed as sem1-dry. 

The heartwood is uniform pale pinkish o~ pinkish bro~m 
''hen frcshlv cut in the unseasoned condmon, becommg 
reddish or ,~eddish brown; prolonged exposure. ro sunhgl_1t 
causes ir ro become dull brown. Sapwood fa1rly thm ~n 
mature, thick in younger trees, yellowish to. \\ hite. G~am 
straight to mildly interlocked. Texture medmm, the _side­
grain figure characterized by scattered lines of promme~t 
vessels; growth layers not distinct. Heartwood without dls­
rincti\'e odor but sometimes \Vith a slightly astringent taste. 
Density variable, generally medium; material used in these 
tests comparable to holly with an average specific gravity of 
0.51 (o.46 to 0.56) based on mren-dry weight and green 
,·olurne. \ V eight per cubic foot averages 59 pounds in the 
green condition and 38 pounds when air dry, 

Cedro Espino has the reputation of air seasoning very 
slowly '' ith a minimum of checking and splitting. A limited 
an~ount o_f mate.rial ~rom Honduras, m_ostly sapwood, air­
dned rap1dly wlth shght surface checkmg and warping. It 
h~ bee~ reported that the wood has been successfully kiln 
dned With a reasonably short drying schedule. 

T~e. mccha~ical properties of Cedro Espino in the green 
condition arc m _general below a\·eragc for most species of 
compa~ahlc denstty. ~nly shock resistance and tension across 
tl~c gram may he cons1dered as average on this basis, \\ hereas 
suffnt•ss. hardness, compression perpendicular to tl

1
e · 

1 1 · • gram a•~c1 .c ca,·agc res1stanc~ are. ~ltghrly below average, and 
bcndmg st~c~grh, elast1c resthence, crushing srrcngth, and 
~hear arc drstmcrly below average . 

. Included i_n the table are comparative data for a close} 
related ~pec1cs, Bo·mbacopsis sepimn from V 1 Y 
, 1 1 \ 7 . . ' ene:tuc a. 1 n genera £ lc cnczuela specres appears to be b h I' 

and ~\'c~ker than Bombaco psis quiuata from Ho~~ur~~hter 
rhc lmJJtcd sample from Venezuela preclud • · h_ut 
conclusion in this re..o;pect. cs any dcfintte 

No.95 

.. .: 
tl.S! ~ . 
5 z::·- ... c 

<I) g_.§ 8.·-: 
A e:! :S ~ 
·-C. .. 

""~ .. 

~ ~ 
0 0 

0 

i 

"' 0 

ao 
"' 0 

.. 
ct .. 

TROPICAL \VOODS 

.. 
0 

"' "t 
0 

0 

"' 0 

CIO 

"' 

0 

=t 

0 

"" .. 

47 

.... 0 .. .. 
0 ,... ..... 

0 ui 
" .... ::J .:. .. 



TROPIC.\L \VOOOS 1\o. <)5 

Cedro IG.pino has the same green Yolumc specifi c gravity 
as Black \Valnut, hut is somewhat weaker than \\'a lnut, 
panicularly in static-bending strength propcrtic~. crushing 
strength, and hardness. T hese two woods arc closely com 
pamhle in compression across the grain, stiiTness, sh~ar. and 
clea,·age, . and C:edro Espino shows an appreciably higher 
strength 111 tcnston across the grain. 
T~1e shrinkage of Cedro C-;pino is moderately high among 

spcctes of comparable density. ~ 

~it-. and Source 

Cedro Espino 
( 1Jombacopsis quiJMt.7) 

II onduras 
( Bombacotlsis sc(Jium )1 

Venezuela 
,\ lahugam·:: 
(Swictt:•nfa m.u~ropby/1.1 1 

Central ,\lllaic-J 
Black \\'alnuts 
( ]uglans nigra) 

0.10 

3·0 ·H 

United State~ - 5·! 7·• 
lKyooch and- Nonoo ( 1'-:;'-1\) ---=----!..:..:...- - ---
~Hed: ( 37). ' 
U. S I)q>t. ~Sf. Tcth. Bill. 4i9. 

J l.8 

6 ... 

7·7 

I I.J 

As shown in the preceding tab! . 1 . • • 
8 

. . c, 'o umetrtc shnnkage f 
~ • • t pc~ccnt l SI some\\ hat greater than that of Black \ V <~-

u • nn muc, greater rhan that fo d f I :l 
scpium or for J\ lahorr·tn" Rad ' .l I ~nk or 1omb,rco psis 

~· • · •a :. 1nn ·age f a~d tangential shrinkage of _ .6 c . . . .
0 + t percent 

dt ffercmjal in thc!le two d' 1 .P rccnr mdtcatc a normal ·r . trccttons but cons· 1, II 1 um ommy than for Black Wnlnut. . Jl era J y css 

l lcartwood of Cedro Fs J. • · - p no ts reponed to 1. • 
mscct :mack nnd decay• 1 d . . uc rcststanr to . n ecay resistance rc ·t. I 
as a pan of rhc present srud • B . . s s com ucrcd 
I londuras was found to b ) ' ombacoJms quintlltt from 
hccau~c of rhe inadnnant ~ elxt~cmely variable, probably 

i 
me uswn of po 1 1 sapwonc . A vcmge ratings 1 d or Y <. cmarcared · r 1 la!>c upon several 1 1 

IIH JCate t l:lt the heart\\' d . . . • ogs, 10\\'C\'er 
oo Js pledommantly durable t<; 
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very durable in resistance to a white rot and very durable 
with respect to a brown-rot fungus. 

The wood of Bombacopsis has been reported as easy to 
work and finishing smoothly. It is considered fire resistant. 
The wood absorbs moisture readily and heartwood is re­
puted to retain moisture tenaciouslv under normal atmos-
pheric conditions. · 

Cedro Espino is used locally for general construction, 
boxes, interior finish and cabinet work. The \Vood, while 
not particularly strong, is durable and is recommended for 
tank stock and exterior uses where durability rather than 
strength is important. Because of its ease of working, the 
wood should be suitable for turning and millwork. Other 
suggested uses arc for utility veneer and plywood. 

References: 5, 20, 21, 25, 26, 27, 3~ 47, 58, 64. 65, 66, 69, 
70, 71, 79. 92, 96, 98, 112, 113· 

YELLOW SANDERS Buchcna'T.lia capitata (Vahl.) Eich. 
The Cuban name for this species is jticaro Amarillo; 

Puerto Rican, Granadillo; Haitian, Bois Gris-gris; Trinidad, 
Olivier; Colombian, Almendro; Venezuelan, Amarillo Boj; 
Brazilian, Mirindiba or Periquiteira. Yell ow Sanders is the 
most common name in English-speaking countries. 

Yellow Sanders attains its best development in the West 
Indies and on the northern edge of South America. Closely 
related species are found in the Amazon Valley. 

The Yell ow Sanders tree attains a height of So feet and 
diameter of three feet. It is buttressed but has a good log 
form above this. 

Heartwood yellowish brown when freshly cut in the un­
seasoned condition becoming yellow- to golden-brown 
usually with a gray or olive hue upon exposure; sapwood 
light yellow-brown. Grain more or less interlocked pro­
ducing a distinct roe figure on the radial surface and an 
attractive figure on the tangential surface characteri%ed by 
the wavy course of the prominent vessels; texture medium 
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to rather coarse, uniform; growth layers not distinct. \Vith 
faint spicy odor and mildly bitter taste when seasoned. 
I lea\·y to \·cry heavy. comparable to H ' hite Oak. with an 
a\·cragc specific gravity of o.6o ( o.52 to o.6:- ) based on 
m·en-dry weight and green mlumc. \Vcight per cubic foot 
averages 62 pounds in the green condition and 44 pounds 
\\hen air dry. 

Observations made on a limited sample of material of 
this species indicate that it can be air seasoned at a fast rare 
\\'ith only slight \\'arping and checking. It compares in air­
seasoning characteristics with Yellow Poplar (Liriodeudro11 
tulipifera) . 

Most of the strength properties of Yello'v Sanders are 
normal for a wood of its density class. \Vhen compared with 
other woods of similar density, Yellow Sanders is approxi­
mately a\·eragc in static-bending strength and elastic resili­
ence (as measured by work to proportional limit), crushing 
strength, compression across the grain. shear, and toughness. 
It is above a\·erage in hardness, slightly above average in 
tension perpendicular to grain and cleavage resistance, and 
somewhat below average in stiffncs..-; and shock resistance as 
measured by work to maxunum load in static bending. 
Comparable data arc shown in the tabulation for \Vhite Oak, 
having the same average specific gravity as Buchenat--ia 
capitat,T, and Hard Maple which is somewhat lighter. It is 
e\·ident that BuchcJM'I:ia capitata exceeds \Vhite Oak in all 
properties shown except work to maximum load in which 
Bucbc!Ia'l.'ia capitata is approximately three-fourths as strong. 

The shrink:tgc of Y cllow Sanders is exceptionally low 
among woods of comparable density. In volumetric shrink­
age, Buchcuavia capitata with a value of Q.6 percent is far 
more stable than White Oak as shown in the tabulation and 
may be classed with Black Locust and Teak, both of which 
are. noted for their exceptionally low shrinkage. On the basis 
of irs low shrinkage of 2.8 percent radially and of 5·7 per­
cent tangentially, the wood is nearly comparable to Teale, 
although the high ratio of tangential to radial shrinkage is 
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S I-I RlNKAGE ( percent~) ....,..,...,___ 
-RadiAi""TaOgenti:lfl()n"8irudinal Volumetric 

$p«1t> 2nd So~u~rct~----__.!.~~__!;~:.::.:::!..-:===~=~ 
Y cllllW Sanders 
( Brtcbena·.-ia capitata) 

Puerto Rico 
\ \'hitc Oalcl 
(Quercus alba) 

United State:. 
Black Locust1 

(Robinia pseudoacacia) 

2.8 

United States •H 
Tc:~k~ 

(Tectona grandis) 
Burma 2.3 
lU. S. Dept. Ags. Tech. Bul H9. 
~Handbook. of Empire Timbers (32). 

o.p 

6.8 

indicatiYe of somewhat less uniformity than Teak in this 
characteristic. Longitudinal shrinkage of o. 3 2 percent is not 
unusual among woods characterized by interlocked grain. 

The heam\ ood of Bucbenavia capitata from Trinidad has 
been. reported as fairly resistant to decay and to attack by 
te~nutes: T he ':·ood has been included among the Puerto 
Rican nmbers ~nm1une or very resistant to attack by the 
dr):'-wood ter~te of the \Vest Indies. On the basis of decay 
resiStance tests m the present study the heartwood ·s t d 
very durable in. resistance to deterioration by b hl rhia. e 
rot and b . or w te-. ro\\ n-rot orgamsms. The wood has littl . . 
to manne borers. e res1stance 

Yello\\ Sanders is not vc 
finish. It appears t b ry easy t~ '' ork but takes a glossy 

o e somewhat difficult to glue 
A I though local use of yell . S . . . · 

to furniture the '" 0 d 1 °'' anders Js lmmcd mainly 
d 

· ' 0 1as much to rec d · a eckmg, planking and f . ommen Its use as 
rion. Other uses fo~ " h. 1~m~~g material in boat construe­
on the bas1s of its dur b~l~ t 

1
•s wo. od appea rs well suited 

a J lh· ow h . k wear resistance and ~~' s nn age characteristics 
. attractt\'C fiO"u • tenor flooring turn· d ::> re, arc exterior and in-

utility ph wodd an~ng, urable construction, figured and 
suited nor only for s ,."d ood tanks. yellow Sanders is well 
I 

0 1 parts of f · 
>Ut as a face veneer . h urmture and cabinet work 

References· 8 m t esc products. 
. ' "h l9, 32 49 so 6 • ' '53· 2, 63, 64, 79. 83, 114· 
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, 
PIQUIA Caryocar villosum (Aubl.) Pers. 

Other frequently used Guiana names include Piquia 
Bravo, Souari, Bats Souari, and Arbe a Bcurre. Both Piquia 
and Souari ha\'e numerous variations of spelling. The com­
bined forms of the names frequently refer to other species 
of Caryocar ·whose wood may have similar or different prop­
erties. Piquia-Marfim is an entirely unrelated tree ( Aspido­
spenna ebumeum). 

There are a considerable number of species of Caryocar 
in northern South America and the range of distribution 
extends into Central America. Some of these have woods 
somewhat resembling Piquia but differences are great 
enough to prevent their acceptance as the wood described 
here. Caryocar villosmn is widely but rather sparsely dis­
tributed in the upland forests throughout the Amazon 
region and the State of !\larinhao and the Guianas. The 
various Piquia-ranas (false Piquias, mostly other species of 
Caryocar) are more abundant. 

The tree attains heights of 1 20 to 150 feet. It is one of the 
largest-holed trees in the Amazon Valley, commonly with 
diameters of 5 to 7 feet and a reported maximum of 16 

feet. 
The heartwood of Piquia is yellowish or buff to light 

brown when freshly cut in the unseasoned condition. be­
coming yellowish to light grayish brown when dry. Sap­
wood narrow, distinguished in the unseasoned condition by 
a greenish tinge, but hardly separable from the heartwood 
after seasoning. Grain interlocked resulting in a broad stripe 
figure on the radial surface. Texture medium. uniform; 
growth layers distinct as a result of tem1inal bands of denser 
tissue that appear as fine brown lines and distinguish the 
grain pattern on both radial and tangential surfaces. Freshly 
cut wood with a mild, vinegar odor when green but both 
odorless and tasteless when seasoned. Very heavy to exceed­
ingly heavy. somewhat denser than Hickory, with an a\"er­
age specific gravity of 0.72 (o.63 to o.So) based on oven-dry 
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weight and green volume. \Veight per cubic foot averages 
72 pounds in the green condition and 55 pounds when air­
dry. 

The wood of Piquia has a tendency to check and warp 
during air seasoning and should be dried at a moderate to 
slow rate to minimize these defects. It is comparable to Red 
Gum (Liquidambar styraciflua) in seasoning characteristics 
and like that species has interlocked grain ·which undoubt­
edly accounts for the tendency to twist and crook. 

The strength properties of Piquia in the green condition 
are for the most part considerably higher than those of 
Shagbark Hickory. In comparison ·with other species of 
similar density, however, they lie close to the average as 
shown by static-bending strength and stiffness, crushing 
strength, shear, and cleavage resistance. Elastic resilience and 
compression across the grain are well above average; hard­
ness is slightly below average, and shock resistance and 
tension perpendicular to the grain below average. Values 
for Shagbark Hickory, \\'hire Oak, and Teak, all some·what 
lo·wer in density than Piquia, are shown in the preceding 
tabulation. Piquia exceeds all three in all properties for 
which comparative data arc a\·ailable except shock resistance 
as indicated by work to maximum load, a property in which 
this timber is conspicuously deficient. It nevertheless ap­
proaches Teak even in this respect. Static-bending strength, 
stiffness, crushing strength and shear exceed the properties 
of Hickory by an amount that corresponds closely to the 
difference in specific gravity of these two woods, but in 
compression across the grain Caryocar villosum shows twice 
the strength of Hickory although only about 11 percent 
higher in density. 

Shrinkage values for Pi(JUi:i arc compared with those of 
\Vhire Oak in the following tabulation. 
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White Oak1 

(Qucrt:t~ .1/ba o 
9 0 rs.n United Smcs~· -=.--.--~--:;-;;-__?_5.:J_·3~_.2::· :_ _____ _ -=....._ 

--:l.-S l.J.<;•: A"r Tech B1l ·~'I. 

Shnnk:tge \'alucs for Caryocnr '·.:i/losum a~e not hig h in con­
sideration of rhc rclam·ely high dcnstty of t he wood . 
Volumcrnc ~hrmkage of 13.0 percent is m~asurablr less ~han 
rhar of \ \' hilc Oak. a lower density spcctes. Radtal shnnk­
:tgc of 5.0 percent and tangential shrinkage of 8.o percent 
arc also some\\ hat less than in \Vhite O ak, and furthermore 
indicate greater uniformirv in these two directions. Long i­
tudinal ;hrinkage of o.H; pe rcent lies w ithin the normal 
range of variation for wood. 

The heartwood of Caryocar 'i:illosum from Bra7.il has been 
studied in relation to it:S resistance to attack by the dry­
wood rcm1irc of the \ Yest Indies and has been classified 
among the \·cry resistant \\ oods in this respcct.11 1 The tim­
her has hecn \'ariously reported as durable to very durable 
against fungal attack. It has been rated moderate!\· resistant 
to marine horcrs. · 

The \\ ~H.>ll of Ctryocar is reeorred as fa irly easy to saw 
but rcl}Ulrtng sharp tools to hnish smoothly. The wood 
"cathcrs \\ ith only a slight amount of checking. 

Pi1Jui:l _has hc~n used for general construction, marine 
cu•m.ructton. shtp bu_ilding (particularly futtocks ami 
dcckmg). heavy. floon~1g, carriage building, oars, barn:! 
srav~ and crossttcs. It IS esteemed m norrhtrn Brazil as a 
dcck1ng wood _that docs not check 111 service. ' l he "ood 
should be CS))CClally suited for uses \\'llcrc 1 1 1 1 · 1 . . 1arc ness anu llg 1 
~~car. rc."1~~u11cc arc needed as in ice-sheathing and fac tor\' 

oonng. . t lcr recommended uses arc m•sccllancous ho:it 
pans, furntturc and durable construction. 

Rcfcrcn<:cs: 4· II, •;. 24, 29, -.JO, 43· 49· f>J. 79. ten, I Ol. 
I lfl, 114, 

Frc. 8 
Cedro Granadino tree apprmdmatdr fi,·e feet in d iamC1C'r 

abO\ e the huttrc~'cs and 1 10 feet tall 
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ably with Eastern \ Vhite Pine (Pinus strobus) in its season­
ing characteristics . 

The mechanic;ll properties of Cedro Granadino are gener­
ally those that might be anticipated on the basis of its 
moderately light weight. Static-bending properties, includ­
ing strength, stiffness and resilience, hardness, compression 
across the grain, shear, and toughness, arc average for woods 
of comparable density. Compression parallel to grain prop­
erties, tension across the grain. and cleavage resistance arc 
slightly below average on this basis. 

In comparison ,,·ith previously published data on Cedrc/11 
sp. from Nicaragua, Cedrela Tonduzii from Panama is 
appreciably more dense and correspondingly higher in all 
strength values except work to maximwn load tn static 
bending, a measure of shock resistance. In the foregoing 
tabulation strength \'alues of Port Orford Cedar and Central 
American ~lahogany arc sho,,·n for companson. Cedre/a 
T onduzii is intermediate to these woods in densiry as well as 
in most properties for which comparable data are aYailahle. 
It is comparable to ,\lahogany in stiffness and shows a degree 
of shock resistance approximately equal to that of Port 
Orford Cedar. 

Cedro Granadino is characterized bv moderate shrinka~e. 
The ditfercnccs between corrc~ponding shrinkage ,·alucs for 

___ _;;;.SHRINKAGE (percent)-=-=-~--:-

Spcties and Souru~ Radial Tan~~tiiii:LJ-"Longirudin.U V()l~ic 
Cedro G-ranadinu 
( Cedn:I.J To11Juzii) 

Panama 4.2 6.J 0.16 

Spanish Ccdar1 

( Cedrt:la sp.) 
Nicaragua 4.1 

Port Orford Cedar!! 
4·9 

( CbanJ{Iecyp,Jris lm.vstmi,mrl) 
U nitcd States 4.ti 10.1 

Y clio"\\' Popl:tr~ 
( Urioderl,frcm tflliJii(cra) 

United States 4.0 I!.) 

lHtck C?7J. 
~LJ. S Depc. Agr T~ch. Bul. No 4i9 
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this species and Spanish Cedar from ~icaragua arc pr~bably 
the result of the considerably greater a,·eragc dcns1ty of 
Cedrela Taudtdi. Radial shrinkage of 4-:! percent, tangen­
tial of 6. 3 percent, and ,·olumetric shrinka~c of ro. 3 percent 
correspond closely in magnitude to shnnkagc ~·a lucs for 
Port Orford Cedar, and are somewhat more untform and 
less than values for Yellow Poplar, a lighter wood. 

\Voods of the genus Cedrela aeneralh: have hccn regarded :;, . 
as highly resistant to decay and insect .attack. llo:\ever, 
Ccdrcla Tondu:ii appears to be an exception at least msofar 
as decay resistance is concerned. Based on tests of Panama 
matcriai conducted as a part of the present study, Cedre!a 
Tonduzii was rated as non-durable to moderately durable m 
resistance to both white-rot and brown-rot fungi. 

Cedro Granadino like other species of Ced1·e/a is employed 
locally for construction, furniture and cabinet worl<, mill­
work and other numerous uses where an easy working, 
light but strong, straight-grained wood is desired. Cedro 
Granadino has characteristics which recommend it for mill­
work, furniture and cabinet construction, exterior usc, pat­
terns, wood novelties. instruments. venetian blind slats, and 
superstructure in small water-craft. The character of the 
wood and the size of the tree should make this a 'Cl'\' satis­
factory species for rotary veneering in the production of 
both decorative and utility grades of plywood. 

References: :!, 18, p, 3-h 3i· 58, i9· 92, 98. 

LAUREL BLAKCO Cordia nlliodorn (R. & P. ) Cham.l 
Laurel

2 
is the generally recognized name for this wood 

throughout Central America. Laurel Blanco refers ro hght­
colorcd hearn' ~lOd and Laurel 1\'egro refers to dark material 
apparcnrly havmg some\\ hat different properties. Its wide 
ran!f~ and general usefulness ha\ e caused it m acqui rt' many 
addltronal names m these countries. 1 r is lcno\\ 11 as J>a I'll. 
• \' 1 T • ' • n . - • rt I 0 ~nczue a; vrua m nraz1l; Petcrebf in Argentina; P

1
·ince-

: C. Gcrarranthm jac'l· nor C. Oer.JSrmulm.f L. 
Pronounn•d /,l·fJo-rel. 
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wood in British \Vest Indies; Bois Soumis in Haiti; and \·aria 
in Cuba. Among the numerous :\lexican .names are Bojcin 
and llom1iguero (for the fierce ants that mhabat the S\\'cll­
ings at forks of the small branches). 

":rhcre arc many species of Cordia. A few are medium to 
large trees, the remainder are shrubs or small trees. Laurel 
Blanco grows from southern ;\lexico to northern Argenrma, 
and in the \Vest Indies. The tree varies in size in different 
regions. Frequently it can be classed as medium-sized \\ ith 
diameters of I 8 to 24 inches and heights of 40 to 6o feet; 
in areas of optimum growth it attains diameters of 36 inches 
or more and heights of I 20 feet, with long symmetrical 
trunks. The narrow buttresses are commonly six feet or less 
in height. 

Laurel Blanco heartwood is light greenish brO\\ n to olive 
brown frequently streaked ·with black when freshly cut in 
the unsea~oned condition, drying to a pale golden brc)\\ n to 
br.o\\'n wtth dark streaks. The sapwood is one to three inches 
wad:. not sharply demarcated, yellowish to light brown. 
Gram generally straight, sometimes interlocked; texture fine 
to medium, uniform; growth rings delineated by narro\\ 
d~rk streaks as seen on side-grain surfaces. Small ·dark ravs 
gtve the wood a mottled appearance on the radial surfa~e. 
! .. uster me~ium to high. ~.o distinct.ive odor or taste except 
m the darker color~d specimens \\ htch have a distinct spicy 
odor. ~loderately ltght to moderatelv heavv comparall 

h 
. h . , .. > e to 

ma oganv, WJt an a\'erage specific gravity' of c> ( ~ " .42 o. ~ t to 
o.5ti) ba~cd on oven-dry weight and green \'olumc. \Vci ht 
per cuhac foot a\'erages ;8 pounds in the green condirr 
and 31 pounds when air dry. on 

Laurel Blanco air seasons readily Onlv a sl'tght 
·h . ·k· d . · · . · r amounr of 
~ cc mg an \\ ~rpmg results from rapid air dr in . It IS 

~omparal~le to '\clio\\ Poplar ( Lh·iodendron tul 'fg ) . 
Jts seasonmg characteristics. pr era Ill 

The mechanical properties of Laurel Blanco a 
average for woods of comparable density . 11 r~ above 
ing properties except stiffness· the wood . m Ia stattc-bend-

' IS a so above aver-
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age in h~rdness and toughness; slightly above average in 
comprcss~on parallel to the grain; and a,·erage in stiffness, 
compressiOn across the grain, tension across the grain, clea\'­
age, and shear. 

Strength values for Laurel Blanco from several sources are 
shown in the accompanying table together with average 
\·alues based upon material from British Honduras, Honduras 
and ~icaragua. Although a considerable range in \'alues is 
shown by timber from rhcse various sources, the differences 
show~ are .n~t s~fficiently clear cut to justify any geo­
graphical dtstmctaon but are more probably indicative of 
local site an~ ind~vidual tree variations. Results of previous 
tests of Cortira allrodora from Venezuela arc higher in nearly 
all respects, including density, but are limited to tests upon 
a single log. 

In the tabulation, values for Central American i\Iahoganv 
and Alaska Cedar arc shown for comparison with Laurel 
Blanco. \ Vith the exception of hardness. the average values 
for .Laurel Bla~co arc intennediate to those of :\lahogany. 
a slightly hca\'JCr wood, and Alaska Cedar, characterized 
by the same density as Cordia alliodora. In hardness Laurel 
Blanco exceeds j\lahogany by an appreciable margin. 

Laurel Blanco i:s relatively low in shrinkage. lts \·olurnctric 
shinkagc of 8.7 percent is intermediate to that of .\Iahogany 

Species and Source 

Laurel Blanco 
(Cordia al/iodora) 

British Honduras 
Honduras 
~icaragua 

Average 
\' enczucla 1 

1\ lahogany~ 
( Swiett"nliJ macrophyl/a) 

Central America 
Alaska Ccdar1 

( Cbamaecy p.rriJ nootkat~nsis) 
United Statcs 

SHRI:oiKAGE (percent) 
-Rad1af-Tangenrial LongirudinaJ-Volumeuic 

6.<) 0.1.% 9·5 
6.8 0.14 9·• 
6-J 0.17 7-4 
6.7 0.14 8.7 
5·6 s.s 

4·8 7·7 

:.H 6.o 9·= 
lKtnoch and Nonon (47). 
~Heck C37L 
~u. S. Dept. A11r. Tech. Bul. No. 47!.1. 
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and Alaska Cedar. Radial and tangeJ~tial shri~kage values 
d 6 Percent respccnvely arc m about the of ~ .t percent an ·7 . f ·f 

·' . . Alaska Cedar indicative o non-um orm same rano as m ' . 1 
~hrinkage in these t\\ o directions m contrast to t 1C excep-
tionally uniform shrinkage of Mahogany . . 

The. heamvood of Laurel Blanco is reported to b~ vanablc 
in durability, the degree of resistance to decay bemg asso­
ciated "ith the color of the "ood. The darker color~d ':·ood 
is considered more durable. In Costa Rica the wood JS highly 
esteemed for its resista nce to decay and termite attac~.ss 
On the basis of results obtained in the present study I~­
volving moderately light-colored heartwood of Cordz.a 
al!todora from H onduras and Brit ish Honduras, the wood IS 

rated 'Tery durable m resistance to both white-rot and 
bro" n-rot fung i. Similar high resistance of Cordia alliodora 
to "hire-rot fungi in both soil and pure culture tests has 
been found by Scheffer and Duncan."4 T he wood is easily 
''orked, finishes smoothly, glues readily, and holds in place 
remarkably well ''hen manufactured. Its weathering char­
acteristics are excellent. Laurel Blanco has little resistance 
to marine borers on the basis of tests in H awaiian \Vaters. 

Because of its ease of working, low shrinkage, and dura­
bility, Laurel Blanco has enjoyed considerable local use in 
cabinet and furniture construction, general construction, 
millwork, and for br~dge and sl~ ip decking . . It. corresponds 
closely to \1ah?gany m many of~~ charactensocs and might 
well be a substttute for that wood m many of its uses such as 
boat planking and miscellaneous boat parts. In addition to 
uses in fu~niturc ~nd ~abin~t work, tnillwork (including 
both extcnor and mtenor tnm), and general construction, 
~aur~l Blanco should be suitable for patterns, wood tum­
mg, m~trumcnts, a~d plain veneer. It might well be used as 
a subs.tt.tut~ for v~nous species of cedar in many uses where 
durabJitty IS reqUJ.red. 

References: 1, 8, 12 , 7 18 20 21 29 34 39 44 47 8 I I 7 1 ' 1 I > I l 4 49 
5

1
• 53· ss, 6-t, 68, 70, 72, 73. 79, s4. ss, 90, 91, 92, 9

3
, 

94
:

9
6: 

98, 99, ,,,, ''3· 
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ANGELlQUE Dicorynia paracmiJ Bench. 

The French Guiana name Angelique is generally re~og­
nizcd for this timber. Irs historical usc as a T eak substttutc 
has caused it to be referred to as T eck de Ja Guyane. In 
Surinam it is more commonly known as Basra Locus. 
Angelica do Pani and Tapaiuna have been recorded as 
Brazilian names but Horn {Tropical lVoodJ 93: 3o) states 
that this species has no accepted vernacular n~me ~ Brazi.l. 
Tapaiuna is applied to a closely related spcctes, Dtcoryma 
iugens Ducke, growing in the State of Para. 

The tree is plentiful in Surinam, French Guiana, and the 
Brazilian Amazon. It is said to be one of the most common 
of the larger trees along the Rio Negro. Apparently its range 
docs not extend into British Guiana. 

Angelique grows on moist, \vell-dr~ined lowland sites. 
lt is a large tree, attaining a maximum he1ght of 150 feet and 
a diameter of five feet or more, measured abo,~e the low 
buttresses. Timbers one to two feet square and up to 50 
feet long have been produced. 

The heartwood of Angeli que Gris (used in these ~c~ts) 
is russet when freshly cut in the unseasoned condmon, 
becoming superficially dull brown with an unusual sub­
surface luster. It commonly has a purplish tinge and fre­
quently has dark brown streaks. The grayish , ~r brownish 
white sapwood is s~arply demar~ated. ( Angel1que Rouge 
has a distinct redd1sh cast and IS somewhat harder and 
heavier. Dr. G. Stahel, Director, Agriculture Experiment 
Station, Paramaribo, indicates doubt that it is the same species 
and reports that their. tests for mineral contcn~ .showed. no 
silica as compared \\'tth 1.2 percen~ for A~_gchque Gns.) 
Grain usuatlv straight. Texture medmm, .unJtoml, :tlthou~h 
vessels arc prominent as lo~g bro\\·n lmcs on s1dc-gr:un 
surfaces producing an attracttvc. fig~r~ somewhat rcsemhl.mg 
that of \Valnut; growth layers mdtstmct. Heartwood \\ tth­
out a distinctj,re odor or taste when seasoned. He:l\'Y to 
very heavy, comparable to \ Vhitc Oak. with :tn :t\·cmgc 
specific gravity of o.6o (o.H to o.63) based on mcn·dry 
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weight and green volume. Weight per cubic foot ·~ 
67 pounds in the green condition and 45 pounds when aar-

dry. d li • A ... m-. d The wood has a tendency to check an sp t m Wo& J ~ ~ 
should be air seasoned at a moderate to slow rate to mmuDJze 
these defects. Thick stock tends to become severely case­
hardened. 

In most of its mechanical properties in the green condi­
tion, Angelique is similar to Teak whi~h is chara~ by 
the same average denc;iry. Its properties are approxunatel_y 
average for species of similar density in bendmg stre~ 
elastic resilience, hardness, compression across the gram, 
shear, and toughness, as shown in the accompanying tabula­
tion. They are above a\'erage in stiffness and work to maxi­
mum load, slightly abo\'e average in crushing strength. and 
slightly below average in tension across the grain and cleav­
age resistance. 

In the table are shown nlues for \Vhite Oak and Teak, 
both hav.ing the same specific gravity. Comparison of the 
data shows a distinct margin of superiority over Oak in 
bending properties except for work to maximum load in 
which the two species are nearly identical. Ang6li9ue is 
almost so percent stitfer than Oak. Crushing strength JS also 
notably higher than for ~ but smaller and sometimes 
insignificant differences exist for the remaining properties. 
The comparison with Teak is quite consistent throughout 
indicative of the close similaritY of the two woods from ~ 
mechanical standpoint. 

Shrinkage values for Angelique are comparable to such 
well kncl\\ n domestic woods as Red Oak and Hard Ma le 
1 he ,·olumctric shrinkage of 14.0 percent is intermcdkt~ 
to rhar of Maple and Oak; radial shrinkage of 4.6 percent 
~nd tan~cnrial shrinkage of 8.2 percent are also comparable 
an ma~mrude and ratio to these two species, both of which 
nrc. shghtl~ lower in density than Arigflique. Longitudinal 
~r~nkage ~~ s~O'\\ n as ~.16 percent, weD withiri normal 

lmuts of vananon for str.ught-grained wood. In all directions 
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SJ~«ic:s and Sour(C 

Angcilllue 
r Dicory11i11 paraemis J 

Sunnam 
Red Oak1 

(Quercus borealis) 
Cnitcd States 

Hard \laple1 

( Acer saccharum) 
U niced States 

Teak:? 
(Tectona grandis) 

SJ-fRINKAGE (percent) 
R~a"""""di'""""a!-T=ang=c.:...;:mi:J Longicudinal Volurneuic 

8.2 0.16 

8.2 13·5 

4·9 9·5 

Bunn~a~~--=-~~~~~z·~3 _____ 4~·~z ____________ -=6.~8-
tV. S. OepL All.f. Tecll. Bul. 479. 
Handbook of l!mpite Timbers ( ~2). 

the shrinkage of Dicoryuia paraensis is about twice that of 
Teak, \\ hich it so closely resembles in mechanical properties. 

The heart.\\~Ood of Angelique is reported as highly durable 
under condmons favorable to decay and to insect attack. 
In decay resi.stancc rests conducted as a part of the present 
study. matenal fro~1 Sur!nam was found to be moderately 
durable to durable m res1srance to a white rot and durable 
to very durable in resistance to a brown-rot organism. 

The wood has an excellent reputation for high degree of 
:es1sran~e to man~e-borer attack After 15 years of exposure 
m marme-borer mfested \Vaters at Balboa Canal z 
linle 1 1 d k d · . ' ... one, p 10 a a~tac an no s1gmficant damage by teredos had 
occ?rred. TbJs h1gh degree of resistance has o-enerall bee 
attnburcd to rhe relati\·eJy hi~h silica con ten~ of the \vood~ 
Results of ash-content determmations, made as a patt of tl 
c~rrcnt study, on Surinam specimens show that the hear~~ 
'\?od has an average ash content of o.p percent includin a 
SliCa co~nent of 0.28 percent. Although the over- II g h 
conte~r IS not extraordinary, the silica conrent is e . a . as 
~lly h•~h and warrants further study from the sra ~ce~ttonf 
Its possJb)e dulling effect on wood,~·orking saws n dpoku~t o 

Th · ' an ntves 
c workmg properties of Angclique · 

variable, dependent upon density and ~e reported to be 
wood with high silica content 11as. tl s ca content. The 

• 1e reputatiOn of dulling 

,• . 
~ 

. 

I! 

No.95 TROPICAL WOODS 

saws and knives. The wood finishes smoothly, and lighter 
material holds its place well under variable atmospheric 
conditions. 

Angelique has a favorable reputation as a marine-borer 
• resistant wood in French Guiana, the Panama Cana~ and 

France. Marine construction parts, piling, poles, crossties, 
and carriage work are the more common local uses, although 
it has been used to a limited extent for furniture. Because 
of its similarity in appearance to Black Walnut, as we~ as 
marching this wood in many other properties, Angehque 
should be very suitable for furniture and cabinet work. Irs 
high resistance to marine-borer attack and decay, as well as 
its general strength properties, makes this wood very suit­
able for marine piling and construction, and for durable 
construction. Quarter-sawed material might well be suitable 
for boat decking and planking as the radial shrinkage of 
Angelique is quite small. Other use~ recommended are ~o?r­
ing (wears to smooth surface), m1llwork, general buildmg 
construction, boat framing and agricultural implementS. 

References: J, 4, 11, 22, 42, 43, 44, 49· 52· 63, 79, 89, roz. 

BLACK KAKERALLI Eschweilera Sagotiana .Miers 
There are a number of closely related species with similar 

woods and properties in this genus. Those in British Guiana 
arc generally known as KakeraUi but only Escb'IJ:eilera sub­
glaudulosa (Stcud.) J\ liers is also commonly known as 
Black Kakeralli. The Manbarklak (Escb·weilera /ongipes 
1 Poit.] Miers) of Surinam, \vhosc reputation for marine 
borer resistance is v.·ell known, is closely related to Black 
Kakeralli. Also well known is ~tata-•\lata (El·clr.:.:eiler.z 
odora [ Pocpp.J Miers) of the Amazon b~in. It is probable 
that further study of se~e.ral o~ t~c ~1ore unpo~ant of ~h.csc 
species "Will indicate suffic1ent smulanry to permit combmmg 
some of them under one common name. 

Black Kakeralli trees frequently attain a height of 1 oo 
feet and diameters of 24 inches or more. Buttresses are sm;tll 
or absent. Timbers squared to 1 2 inches and 40 feet lnng. 
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..a i8uDd ~ up to 6o ~ long are obtainable.11$;~~ fOQad 'ChioDgh most of the ciiJ:Dix rain forestS of 'APJ 

Gtmma but is most abundant in the western districts. 
HeartWOOd light brown With a pinkish wh.en f1'l'i!INV.. 

cut in the UDSeiSOned c:oaditioa, fater t light a-.,v.- )1!1 

ish brown or light to medium reddish brown. 
to two inches wide, not sharply di1ferentiated in log, 
retaining its light color or becoming yellowish after 
posure and seasoning and then clearly distinct from 
heartwood. Luster low, grain generally straight; texture 
and uniform except for scattered lines of vessels with wbiitiSJl 
contents that are clearly visible on side-grain sur.fao~ 
growth layers not distinct. Heartwood without cnail'aCte~ 
istic odor or taste when seasoned. Exceedingly heavy, 
parable to Greenheart, with an average specific gravity 
o.8z (o.75 to o.86) based on oven-dry weight and 
volume. Weight per cubic foot averages 77 pounds m 
green condition and 63 pounds when air-dry. 

Observations of a limited amount of material from 
Guiana indicate that the wood air seasons at a moderate 
slow rate ~ut with a minim~ of warping and chc:ckiq 
However, It has a local reputation for checking coras1aer&!EJ.t 
in seasoning and in exposed situations. 

The mechanical propenies of Black Kakeralli in the 
condition exceed diose of any common domestic tlml>er'·li 
a wide margin. In comparison with other woods of 
high. densio/, Esc~lera Sagotilma is approximately 
age _m static-bending. strength, elastic resilience, work 
maxunum load, crushing strength and shear· the _ •• , ...... , 
above average in stiffriess, hardness, and t~ughness· 
below a.verage in compressi~n across the grain, tension ' 
the gram, and cleavage resiStance. 

In most properties the wood approaches ur~eenn~«J 
shown in tlie tabulation. Greenheiit exceeds Bla k 
alii in bending strength and ~ strPn_.&. b c 
:uno~nts as high as 30 ~but the~~-~~ y 
m Stiffness, shock l'eSIStal1ce, S.;..·"-1..--.. and h -~·-_......, sear. 
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lo'' ing tabulation. based on \Vhite Oak expressed as 100 in 
each instance, shows the relative properties of rhe~e two 
woods. This comparison clearly indicates .that wtth the 
exception of work to maximu.m loal~, tens1?n across . rhe 
grain. and clca,·age. the properties of Esclr.::ezlera Sagotltlllc1 
;re proportionately higher than Oak in relation to density. 

STATIC BENt>fSG 

Sr>«tfic 
Gnviry 

-Moo-,-u·l-~us_o..,.f --:-~1,-od..,..u.,.lu~s o-f ---\\'ork r--=-o ----,._w;X/~or:t"k r~ . 
Rupture __ Elasricity Prop. Lim:.o;ir ___ Mu. Load_ 

Ge«n 
Volume 

'37 ____ ~zi24 ___ ~23~3~ ____ z_,_, _______ ,,_6_ 

.M.aximum Compression 
Crush10g lhrdnes' Perpendicular 
Strt n~th ____ l2_nd __ Side ___ co Guin _ 

H 8 178 ZH '90 

S~ar-- --~Cieruge-

'4l 93 

Tension 
Perpenditular 

to Grain 

73 

The ~hrinkagc of Black Kakcralli is moderately high. 

Spcucs and Source: 
Black K.ak~ralli 
( Escbwcil.:ra 5agoti.ma) 
Briti~h G uiana 

Greenhe:1n1 

rOr.otea RodiadJ 
Bmish G uiana 

White Oak:! 
( Querc11s a/ ba I 

K:l(haJ 
SKRJ :-; KAGE ( pen ent ) 

Tan;;enual longitudTrial~m~i~ 

4-9 10 .5 14·4 

,r,,R 

lJnited States ___ ....;:5...:·> __ 9·0 '5·8 
lKynoch and-!':urton {47f. --- ----
-U S Dept.. Agr. Tech. Bul. 479. 

\~olumetric shrinkage of '-+·-+ percent is less than that of 
ell her G reen heart <~r \ Vh.ire Oak. Radial shrinkage of +<) 

l~crccnt :md tnngcnttal shnnkage of 10.5 percent arc indica­
~1\'C of a som~wh~t greater. differential uetwecn shrinka rc 
m these two drrccttons than ts shown by \Vhitc Oak 1 g. 
llldinal shrinkage of 0.3 ' percent is within lim1'rs 'of. -<mgt-l 

· · f ' · norma vanatJon or \\ ood. 

T he hcarr:,·ood of Kakeralli is reported as highly d 1 1 
In decay rcststancc re~ts conducted as a part of the ;::. ... ~~; 

• 

·~ . 
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study. British Guiana specimens were found to be very 
d,urable in resistance ro l>oth brown-rot and white-rot iungi. 
Closely related species of the genus Esclr..::eilera ( E. Jongipes

1 

~· subg/,mdulosa, R. corrugata) h:we gained wide recogni­
tion for their high degree of resistance to marine-borer 
attack. Piles of ;\lanharklak were found to be perfectly 
sound after 17 years of service in the Saramacea Canal, 
Surinam, although Greenheart was completely riddled in 
less than a year in the same waters. ~lanbarklak also has 
shown the best record of a considerable number of resistant 
species after 15 years exposure to marine-borer attack in an 
experimental installation at Balboa, Canal Zone. Eschweilera 
Sagotiana appears to share this characteristic on the basis of 
early results obtained on samples of material from the test 
logs of this study. After the first six months of exposure to 
attack at Kure Beach, North Carolina, specimens of Kaker­
alli remained perfectly sound although Hemlock, 'Vhite 
Oak, Douglas Fir, and Southern Pine were completely 
destroyed. HJ It has alo;o shown considerable resistance to 
marine borers in Hawaiian waters. 

The wood is reported as difficult to work but machining 
to a smooth surface with a slate-like feel. It is difficult to 
glue. 

Black Kakeralli is used locally for posts, crossties, and 
construction where durability is a requirement. The fa\'or­
able results of durability studies indicate that such uses are 
well warranted for this species. Because of the resistance 
of Kakeralli to marine-borer attack, it is particularly recom­
mended for marine piling and construction. Among other 
uses for which this timber appears suitable, particularly 
because of its good strength prope~ies and hi~h wear resist­
ance or abrasion resistance, are 1ce sheathmg for boats, 
factory flooring, shoe keels for landing boats, and pulp-mill 
C<]uipment such as beaters and bed plates. 

References: 16, 14-t 19, 3R, 41, 43· 45· 63, 76, 79· 89. •o3. 
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COURBARIL Hymenaea courbaril L. and 
H. Davisii Sandw. 

This timher has long been called \Vest Indian or South 
American Locust by the British. It is better known in the 
Spanish-speaking countries of Mexico, Central and Sout~l 
America b~· the names Algarrobo or Guapinol. In Braz!l 
Algarrobo is less commonly used than juta1-acu or Jacoba. 
In the Guianas it is commonly called Courbaril. 

The hcst known species Hymenaea courbaril grows from 
\lcx1co into Boli' in, and in the \Vest Indies. It is a common 
tree 10 many parts of its range. There are some 20 other 
more or less distinct species, thirteen of which are found in 
the Amazon Valley. 

The Courbaril tree attains heights of 6o to 1 20 feet and 
diameters of 20 inches to -t feet or more. The trunk is gen­
erally straight and free of branches for 40 to 70 feet. The 
grey or reddish brown bark is smooth, ~ to 1 inch thick, 
and contains an abundance of inflammable gum. Buttresses 
are small or lacking. 

Courbaril hea rtwood is salmon-red to orange-brown in 
freshly exposed unseasoned wood becoming russet to reddish 
brown. often with dark streaks, after exposure. The sap­
wood is generally thick, especially in rapidly grown second­
grov. th trees, white tO gray, usually sharply demarcated 
~rom the hcan wood. Grain commonly interlocked (straight 
10 the specimens of H ymenaea Davisii tested); tcxtu re 
~osdy medium, uniform; growth layers not \'cry distinct. 
fhc sapwood has an arrracti\'e appearance, resembling hard 
maple on the radial surface; whereas the figure on the 
tangential surface is distinguished chjefly by its lustrous 
sheen marked with scattered lines of vessels. The '' ood has 
no distincti\'C odor or taste when seasoned. Very heavy, 
comparable to Black Locust, \',:ith an average specific 
gravtt)' of o.7o (o.62 to o.~o)• based on oven-dry weight -

"The a\·cragc specific gr:H'itr of llymenae.1 Dat·isii is u.67 (o.6o-
0·7sJ. 

~5r 
-e~ 
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and g~~en volume. \Vei~~lt per cubic foot a\'erages iO 
pounds m the green conditiOn and ;z pounds when air dry . 

. Although Erns.t30 states th~t Courbaril '' ood warps wh;n 
exp?s~d to the .a1r, observatiOns made on H pnmae.r cour­
banl trom Sunnam, llonduras, and Puerto Rico indicate 
that this species can be air seasoned without difficulty at a 
rnode~ate to fast rate with very little warping or checking. 
Matenal .of the .sa.mc species from Brazil is reported to 

se~on wtth a mm1mum of checking and warping. Cour­
~anl compares favorably \\ 1th Black \Valnut ( fuglans nigm) 
m its drying characteristics. 

Observations made on a limited sample of material from 
British Guiana ( H ymeuaea /)avisii) • indicate that air season­
ing must proceed at a slo\v rare if checking is to be kept at 
a minimum. This species is comparable to White Oak 
(Quercus alba) in air-drying characteristics. 

The mechanical properties of Hyme11aea courbaril in the 
green condition are in general intermediate to those of such 
well known strong domestic woods as Black Locust (Robinia 
pseudoacacia) and Shagbark Hickory (Carya o';,:ata.) The 
differences shown by the data for Honduras, Puerto Rico, 
and Surinam are probably due to variations between old 
growth and second growth, and in local site, rather than a 
reflection of general geographical influences. The average 
values shown are believed to be representative of the species. 

The mechanical properties of H ymenaea Davisii in the 
green condition are !epresentative of most woods of sirni~r 
density. On this basiS th~ wood may be rated as _averag~ ·~ 
all respects except res~lience: W or~ to proportional li1111t 
and to maximum load m stanc bendmg are both below the 
average of most species of like density. . . . 

In comparjson with most woods of s1mil~r dens.Jty 
H ymenaea courbaril is slightly below average m bendmg 

•Henceforth in this report the name British .Guiana Cou~l is 

I
. d H •• Dtlflisii It is nor meant to amply that thas as the app 1e to ymt114~· • • 

only species available from this counU')'. 
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""r"'7ib_e_r .,-Sr-re_s_\ --:r.:-;l-cxl.,.;u::,;lu;.:.,;.;..;.:::..;~IOdUiu;.;.~~--=w=-ork ro Work 10 

No. of Moiuure at i>roporuoo- of of Elas· Proportion· Maximum 
S rc'i~ Sout<c Lo~ts Cgor~ot S.P«ilic Gra,•in• ~I Limit Rupturc ticiry al Limit Load _ 
·- - - - -pcrccnl ·oven-dry Grecn ___ Jb. per lb. pcr ___ IOOo ·~;;;::-lb.--- lo.-lb. 

vol. vol sq. io . sq. ro.. per per per 
sq _ in. cu. in. cu. on. 

Cnurharil I T<lnduras 2 49.6 o.84 0-74 7,250 12,910 1,740 1.76 11.8 

...., 
0\ 

(1/ymma~.J Surin:mt ' 77.0 o.73 o.65 8,H)O 12,930 1,930 1.91 10.7 
courbari/J Puerto Rico 3 53.0 o.S.t 0.72 5420 10,700 1,250 1.19 18.7 ~ 

:\' cragc 6 599 o.So 0.70 6,890 11,18o 1,640 1.62 1 .;.a O 
Black Locu~t1 '"0 
( Robiui., . t?nitcd () 
p.sewlo.Jcaet:J) !'it:ttcs 40 o.;t o.66 8.8oo IJ,Roo 1,850 2.36 '54 ~ 
Shaghark r----
flickory1 United ::;:: 
(Carya o-:.•ata) St.1tcs 6o - o.6.; 5·900 11,000 1,570 1.28 23.7 0 
British Guiana 0 
C<~urbaril 0 
( fl ymrno~ea British U> 

D.r..'isii) Guiana 3 6.;.8 o.;9 o.67 8,2 30 11440 2,o8o 1.62 8.5 
\\'hitc Oak1 United 
'Quercus,,/ba) States 68 o.;1 o.6o .;,700 8,300 1,250 1.08 11.6 
Teak' 
rT~cton., 

grandir) Burnu 5: o.6.; o.6o 7,090 11,400 1,670 1.7 9·3 ~ 

CoWPilESSION PAilALLEL TO Guts Compression Tension 
fiber Stress Maximum Pe~n- Perpen· 

at Proponion- Crushing Modulus of dicul.u dicular 
al Limit §tre.ogtll Elasticiry H~rdncs~ to Grain to Grain Sh~ Cleavu.. Tou~hnes1 
lb. ~;>Cr lb. per 1000 lb. End Side Str~m at J>CO: -lb. J)Cr lb. per lb. per in.-lb. 
sq. an. sq. in. per lb. lb. pomona! limn 1<1· on, 1q. in. in. of per 

sq. in. lb. per sq. 10. width specimen 

3·840 ;,620 1,910 1940 2140 186o 118o 1700 5!0 187-4 
4-78o ;,8]0 2,08o 1570 1630 1890 1380 1800 590 189.:: 
1.840 4·530 I ,J%0 1840 2140 16c)o 1]20 1910 6oo z67.2 
3,81o 5·340 ' ·770 1780 1970 1810 1290 t8oo 570 214.6 

. 
6,120 6,8oo - 164(> 1570 '430 no 1700 400 

States 3430 4·58o 
British Guiana Courbaril 
( H ymnuzea Davisii) 

10-JO 15!0 

British Guiana 
White Oak1 

(Qun-cus alba) 
Unitc:d Stares 

Teak2 

(Tectona grtmdis} 

... :6o 

3.<>90 

S·HO 1450 148o 1610 

3·S6o 1120 101So 

11!0 !!QO 168o 410 18i.8 

830 770 1!50 420 

Bunna 4.08o s .87o 1,940 910 1040 1 o6o - 1 1 oo - -au. S. Qll:i)t: Aar. TKh. Bul. 479. 
2A. V. Thomas ( 10)) . 
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strength, stiffness, and crushing strength, and somew~1at 
above aver-age in shock resistance, hardness, compression 
pcrpcndicula .... r to grain. cleavage. and tension perpendicular 
to the grain. As sho\\ n in the tabulation, H ymenaea cour­
baril is ... slightly denser than Black Locust but intermediate 
to Black Locust and l Iickory in static-bending strength and 
work to proportional limit, stiffness, and crushing strength, 
nearly comparable to Black Locust in shock resistance (work 
to maximum load) and shear, and slightly to considerably 
:-.tronger in hardness and the perpendicular to grain prop­
cnics. 

Hymenaea Davisii is compared with \Vhite Oak and Teak 
in the preceding tabulation. It is evident that although 
some\\ hat header than \Vhitc Oak, the wood of British 
Guiana C:ourbaril shows more than a proportionate differ­
ence in nearly all properties. The margin of difference is 
particularly notable in stilfness. OnJy in work to maximum 
load, indic.·ui,·c of shock resistance, is the Oak superior, 
although the t\\ o woods are essentially the same in cleavage 
resistance. Teak more nearly approximates the strength 
propenics of H·ymenaea Da';.:isii, but the greater density of 
the latter is reflected in its generally higher strength \'<tlucs. 
lbe wood of lfymenaea Da-.:isii is only slightly below Teak 
in clastic resilience, shock resistance. and maxiinum crushing 
strength. 

Shrinkage properties of H ymenae,t courbaril arc sho\\'n in 
the following tahularion in which ,·alues for Black Locust 
and Shagbark I Jickorv are included for comparison. The 
differences in shrinkage shown between Hymemrea cour­
baril from different sources are not great and the average 
\'aluc.-; an• hclie\'cd to represent the species from the three 
sour~es given. Vnlumetric shrinkage of 12.6 percent is inter­
mediate ro that of Black Locust and Shagbark I Jickory both 
woods of some'' hat lower density than Courbaril: 'mack 
! ... <,cust is .charncrcrizcd. ~mong woods of its weight class, by 
ns cxceptwnally low shnnkage and Hymennea combaril also 
occupies a rcbri,·ely fa\'orable position in this respect. 
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Sp<'C•cs and Source 
Courbaril · ---

SIIRINKACP. ( J1Crccnr) 
_ ___]l .. :t.al '"I!_n,c:enu.al Longttudiruf VoliUiiWk 

( H ymmaea courbaril) 
Honduras 
Surinam 
Puerto Rico 

A'·erage 
Black Locust 1 

( Robi11ia pseudoa,acia J 
U nircd States 

Shagbark Hickoryt 
(Carya ovata) 

United States 
•u. s. oe.p;: N:r.-T«t.~ sUi. 479. 

~.R 

4.0 
5-t 
H 

H 

7·0 

94 0 47 12.8 
7·8 0.14 H.l 

s.s 0.26 12.8 
8.6 0.29 12.6 

6.9 9·8 

JO,S 16.7 

Although radial shrinkage of 4·4 percent and tangential 
shrinkage of 8.6 percent arc relatively low, the ratio of 
tangential to radial shrinkage ,·aluc.'> is rather high, 
indicative of non-unifonn shrinkage. Variations in longi­
tudinal shrinkage arc associated with varying degrees of 
interlocked grain but the average of 0.29 percent is within 
normal limits of variation for wood. 

Shrinkage values for British Guiana Courbaril are shown 
in the acompanying table. 

Species and Source 
British Guiana Courbaril 
( H ymenaea Dat'isii) 
\\'hire Oak1 

(Quercus alba) 
United States 
JU. S. Dept. Agr. Tt:eh. Bul. 479. 

SUJUNKAGE ( pc:rc"ru) 
~~--=T~an;;.:lt'D::.ccriai-Lo'~ng""iru~d""'ina;.:,l--;V-;-o-;-lumem-...,..,c 

4·' 7.6 o.s• •+B 

'5·8 

Volumetric shrinkage of 14.8 percent is slightly less than 
rhat of White Oak. Radial and tangential shrinkage values 
of 4.1 and 7.6 percent, respe~tivcly, are som~what less th~n 
corresponding values for Wh1te Oak: T.he ?tlo of tang~ntlal 
to radial shrinkage is mod~rate, md1.cat1~e of rela~vely 

niform dimensional change m these dJrectJons. Long•tudi­
~al shrinkage of 0 .51 percent is slightly high for straight­
grained wood. 
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The heart\\ ood of Courbaril appears to be r.uher var iable 
in durability. .\lany widely conflicting statements as to 
decay and insect resistance appear in the literature on this 
sp~cics. According to llorn~0 the wood is very durable 
under moist conditions and is not attacked by termites. 
Samples from several logs of 1-/ ymcnaea cow:baril from 
I londuras and Puerto Rico tested in the present study "·ere 
rated as durable to very durable in resistance to a \\hire-rot 
fungus and moderateh: durable to verv durable in resistance 
ro a bro\\'n rot. Courbaril has been ~ted low in resistance 
to marine-borer attack. 

The wood of Courbaril is reported as moderately difficult 
to '' ork but taking a high polish. It is comparable to \\' hire 
Oak in steam-bending qualities. 

The hcanwood of British Guiana Courbaril generally is 
not regarded as highly durable when used in contact with 
the ground. Decay resistance tests, conducted as a part of 
the present study. indicate l'ariable resistance. The wood 
was predominantly non-durable in resistance to a white-rot 
organism and onlv moderate!\· durable in resistance to a 
brm\ n-rot fungus: On the basis of a short period of ex­
posure at ~urc Beach. ~onh Carolina, the wood appears 
to lack reststancc to manne-borer attack. Heartwood speci­
mens were damaged hy Bankia in these tests.l6 

Courharil was once exported to a considerable extent for 
ship r!anking, tree-nails, gear cogs. and fellocs of wheels. 
It 1s sttll used locally for sugar-mill and other mill machin­
e~y. lol~lllS. ~art \~·heels, ship- and boat-building, balls, fur­
mrure, mtcnor trim and cabinet work. Recentlv C:ourharil 
has . attracted atr~n~ion as a piano wood in Europe. In rhe 
~lWlna~ ~ourbanl 1s used for large dug-out canoes because 
1ts clasracuy and strength permit navigation of rapids with­
out break:lge. 

Courharil not onlv meets the requirements fo 1 
b I II. · 1 • . r r 1ese uses 

~~t 1as .a' ( 1t1ona properttcs which recommend it fo r a 
"Jdc. vanety of pu.rposes. Courharil is comparable to \ Vhite 
Oak m sream-hendmg properties and should •· · bl ue most SUJta c 
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for steam-bent hoar parts. The species holds promise as a 
s?u rce of material for attracti\'c ,·cnecr and plywood. The 
hght sapwood layer, which is found in considerable thick­
ness in second-growth timber, should be particularly 
desirable as a ''enccr for natural :md blond-finish furniture. 
Both sapwood and heartwood arc suitable for solid furnirure 
parts and for usc in cabinet work. Other uses for which 
Courbaril seems particularly fitted include decking. interior 
trim, durable construction, turning (the wood has a reputa­
t ion fo r turning well and raking a high polish), and flooring. 
The wood has high shock resistance and could well be 
considered for use in sporting goods where this property 
is required . Likewise, it should be tried as a substitute for 
ash as tool handle material. 

British Guiana Courbaril, which is more limited in its 
potential uses than Courbaril, is suited for he~\T-duty tlo?r­
ing, boat and ship framing. and uses where htgh wear res~t­
ance is an important requisite as in keel shoes and tee 
sheathing. 

References: 2, 3· 6, 7• R. 11, 16, 17, 30, 34-o 36, 38. 4 0. 42, 

49, 53, 54. 5s, 63, 64- 67• 79, 82, 89, 9o, 92. 9s, 100, 101 . 

10 2, I OJ, III. 

HUBUBALLI lJoxopterygium Sagotii Hook. f. 
Hububalli (also H oobooballi) is the Br~tish Guian~ n_ame 

for this timber. A French G uiana name ts Kooel Ptalli. In 
Surinam it is known as Hoebocballie or Slangenhout. mean­
ing Snakewood, presumably because of the prominent dark 
markings of the wood. T he term . "Snake\~'ood" sho?-ld be 
avoided to eliminate confusion With certam other ttmbcrs 
sometimes bearing this name, notably the Lctterwood of 
the Guianas. 

Close relatives of the ~u~uballi in~lude Quebrac~~: th~ 
well known source of tannm m Argent~na; the Cashe\\ nut 

. Gonralo Alves, a durable fum tture wood; and the 
tree, :r ood . d' · · h d ca familiar Sumach. The w IS astmcnve, owe\•er, an n 
be readily recognized. 
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Hububalli grows 70 to 100 feet tall and 24 to 30 inches 
in diameter. Logs 12 to 16 inches in diamete~ and 30 to 1o 
feet long are common and material is obtamed that wtll 
square to 20 inches. 

The heartwood is light brown to light reddish brown, 
usually with few to numerous prominent,. dark brown, 
narrow to rather wide streaks. The sapwood IS two to three 
inches wide, not distinctly defined, light brown ~o w.hite; 
becoming bro"\>.'oish gray, often with a pale redd1sh tmge, 
upon exposure and seasoning. Grain straight ~r ~t~rlocke~. 
Texture medium, uniform; growth layers md1stmct. Ot1 
specks frequently present on the lighter colored surfaces. 
Heams,·ood without distinctive odor or taste when seasoned. 
Heavy, comparable to Yellow Birch, with an average 
specific gravity of o. 56 ( 0.4 7 to o.6 5) based on oven-dry 
'''eight and green volume. Weight per cubic foot averages 
69 pounds in the green condition and 41 pounds when air-
dry. 

The wood appears to vary greatly in its seasoning char­
acteristics . .'\1aterial from Surinam air seasoned readily at a 
fast rate with no checking and only slight warping, whereas 
that from British Guiana, drying at a moderate rate, devel­
oped severe end and surface checks, as well as showing a 
definite tendency to warp. The causes of this difference 
are being investigated. 

The mechanical properties of Hububalli m the green 
condition are representative, in general, of most woods of 
comparable density. On this basis all properties except work 
to maximum load and compression perpendicular to the 
grain rna~ b~ c~nsidered as avera~e. Of th~se exceptions the 
former, mdJcattve of shock resistance, 1s slightly below 
average and the latter is above average. 

Values are gh·en in the table for Loxopterygium Sagotii 
from British Guiana and Surinam. Because of the close 
similarity shown by the data from these two sources, aver­
age values arc considered representative for the species. 
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In the tabulation comparable values arc shown for Yellow 
Birch and Teak. Although of similar density, Hububalli 
exceeds Yellow Birch in every strength property except 
work to maximum load in static bending. In many respects 
itS properties are similar to those of Teale Hu~uballi. is 
slightly lighter than Teak, a~~ some,vhat low~r m static­
bending strength, elastic resilience, shock res1stance, and 
crushing strength. It is sim.iJar to Teak in stiffness, hardness, 
compression across the grain, and shear. 

The shrinkage of Hububalli is moderate. 

-~~-SHRINKAGE ( percen1) 
S~cies and Source Radial Tangential longirudinal Volumetric 
Hububalli 
(Loxopterygium Sagotii) 

British Guiana 3 .8 
Surinam 3·' 

A ,·eragc 3 ·4 
Teak1 

(Tectona grmulis) 
Burma 2.3 

Black 'Valnur2 
( Juglans nigra) 

United States s.z 
lHaodbook of Empire Timbers (32). 
:u. S. Dep1. J..gr. Tech. Bul. 479. 

7·' 0.42 I 1.2 

7-4 0.17 11.0 

7·2 0·34 II. I 

4·2 6.8 

7·' I I.J 

The average volumetric shrinkage of r 1.1 percent is almost 
identical to that of Black \~lalnur, a lighter weight species. 
The radial shrinkage of 3·4 percent and tangential shrinkage 
of 7.2 percent indicate a considerable difference between 
dimensional changes in these two directions. Longitudinal 
shrinkage of o. 34 percent is within limits characteristic of 
interlocked-grain species. 

The heartwood of Hubuhalli has been reported as fairly 
durable.

89 
Decay resistance tests conducted as a part of the 

present study, however, indicate a wide variation in material 
from British Guiana. Tndi\·idual heamvood specimens ranged 
from non-durable to very durable but averaged moderately 
durable to durable in resistance to a white rot and durable to 
very durable in resisting attack by a brown-rot organ.ism. 

No.95 TROPICAL WOODS 

The ·wood has been rated low in resistance to marine-borer 
attack in tests conducted in Hawaiian waters. In testS of the 
material used in this study, IlububaUi showed little resistance 
to attack by Bankia and was riddled \Vithin six months of 
installation at Kure Beach, North Carolina.11l 

The v.·ood works easily, fuUshes smoothly~ and takes a 
good polish. It is extremely low in rate of mo1sture absorp-
tion, comparable to Teak. . . 

Hububalli is used locally for general carpentry and mtenor 
construction to a limited e:x'tent. Its greatest use, bec~use of 
ease of working, stability, ease of gluing a~d attracttven~, 
has been for furniture. The general propertJes of ~he spectes 
indicate that it is best suited for furniture and cabmet work. 
Additional uses for which it could be employed are general 
construction timbers and flooring. 

References: 16, 29, 38, 43, 45, 63, 76, 79, 89, 103· 

v ACO Magnolia sororum S~i~e~ 
The ""ood tested in this study came from the <?hir~qm 

Province of Panama where it is know.n as Vaco. It JS fa!fly 
lentiful in a limited region in these htghlands an~ probably 

~xtends into the mountains of nearby Costa Rica. Other 
s ecies of Magnolia and the closely r~lated Talauma occur 
p . 1 through Central Amenca, northern South 

sA·catte:mg y d the West Indies. The properties of some of 
menca, an · d h 

h d'ff r from those of Vaco descnbe ere. 
t em 1 e ' · h d 

V . edium sized to large tree, often JO me es an 
aco IS a m - . d' H · hts of 70 to . 11 feet or more m tamcter. cJg 

occas10na Y 5 f trained with clear straight bole 
re than I oo eet are a . ' ' d 11 

mo f 6 feet Buttresses are small an usua y arc 
lengt~lS ? 40 to 5 thdn to 5 feet above the ground. The 
not stgmficant m~reh 11 3 ·ish brown about three-fourths 
bark is smooth, hg t ye 0 '' ' 

inch thick. bl d k ·had~ 
V much resem es ar er s 

In appearanc~, ~c~ vej;o lar or Magnolia. Heartwood 
of native ( u. s. )f \ e ~t r i.n the unseasoned condition 
olive-green when res y cu 
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becoming light yellowish brown to greenish brown, often 
with a purplish tinge, upon exposure; purple, dark brown, 
or ncarlv bbck ~creaks arc common, particularly ncar the 
center and lower portions of old or defective trees .. Sapwood 
wide. white to greenish when ~reshly c~t, dar~cnmg some­
what upon exposure and drpn~. G:am strmght; .texture 
fine. uniform; the wood resembling ) cllo·w Poplar m gen­
eral appearance. Growth layers differentiated by li~h~ ba~ds 
of terminal parenchy ma. Odor and taste not dJstmcnve. 
Moderately hea,·y, comparable to Paper Birch, with an 
average specific gra, ·iry of o.so (o.4-o to 0.58) based on oven­
dry "eight and green volume. \Veight per cubic foot aver­
ages 5H pounds in the green condition and 37 pounds w hen 
air dry. 

Based on observation of a limited amount of material from 
Panama, Vaco air seasons rapidly with no checking and 
slight warping. It is comparable to Yello\v Poplar ( Lirio­
dendron tulipifera) in drying characteristics. 

The strength properties of Yaco are generally average or 
somewhat below the average of woods of similar density . 
Static-bending strength, compression across the grain, shear, 
cleavage, and toughness are approximately average; compres­
sion parallel to the gra in and hardness are less than average. 
Stiffness. on the other hand, is exceptionally high among 
species of comparable density . 

In the forcgonig tabulation some of the properties of 
Bagua~u ('f',z/,zum.1 O'oata), a closely related species of Brazil, 
arc shown for compariosn. The differences are rather slight 
and ~ppcar to . reflect the somewhat lo·v;er density of the 
Brai'Jhan matcn al. As shown in the tabulated data Magnolia 
sororum, although considerably lighter than Yellow Birch, 
exceeds the latter in practically all properties for which 
cumparable ?ata arc available. Only in work to maximum 
load, mcasurmg shock resistance, is Vaco seriously deficient 
as compared with Yell ow Birch. · 

·n,c shrinkage propc~ries of ~~a~nolia so!onmt arc superior 
ro those of many spec1cs of smular dens1ty. In all respects 
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SHJUNKACB (percent) 
Species and SouKe R~dial TlUIAential Longitudinal Volumeuic 

Vaco 
(Magnolia sororum) 

0.23 11.2 Panama 3·6 7·0 
Bagua!;u1 

(Talauma tJt•ata) 
Brazil 3·R 9·4 '4·5 

Paper Birch2 

(Betula papyri{ era) 
8.6 t6.1 United States 6.J 

Yell ow Poplar 
r Liriodmdro11 tulipifera) 

United States 4·0 7·' 12.J 
E\·ergrcen 1\ 1agnolia2 

(Magnolia grmdifiora) 
United States 54 6.6 12.J 
: Brou.•ro 2nd Vic:Ua ( 15) • 
~U S. DepL Agr. Te<b. Bul. 479. 

shrinkage of \"a co is less than that of Paper Birch, a well 
known domestic wood of comparable density, and even 
slightly lower than that of Yellow Poplar which is mu~h 
lighter in weight. Radial shrinkage of 3.6 percent, tangential 
shrinkage of 7.0 percent, and volumetric shrinkage of 1 r.2 

percent are quite similar to the corresponding shrinkage 
values for Yellow Poplar. Longitudinal shrinkage of o.z 3 
percent is within normal limits of variation for straight­
grained wood. Based on the data shown, the related Brazilian 
Talauma ovata appears to be some\\hat less stable in dimen­
sion. 

In decay resistance tests conducted as a part of the present 
study, heart\\ ood of Vaco "as found to be durable to highly 
durable with respect to deterioration by both white-rot and 
hrown-rot fungi. 

The wood appears easy to work, comparable in this re­
spect to Yellow Poplar. 

The reponed local uses of this wood are extremely limited. 
However. Vaco has a numl>er of desirable qualities and 
should be suitable for the manufacture of utility veneer 
and plywood, boat planking. durable construction, and 
exterior use as well as for turning and millwork. 

References: 54, 56. 58, 79, 90, 98, 1oo, r '7· 
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BULLETWOOD Manilkara bidemata (A.DC). Chev.1 

The name Balata is frequently given to this tree as it is 
the most important source of this gum. Bulletwood, Bully 
Tree, Beefwood, and Horseflesh are the usual English names. 
In Surinam it is called Bolletrie, Balata, and Paardevlee­
schout; in Brazil, Map:arajuba or Massaranduba (the latter 
is better applied to A/nuilkara Huberi (Ducke) Standi.). It 
is known as Purgio in Venezuela; Parnashto or Quinilla in 
Peru; Nispero in Panama and (probably) Costa Rica. 

Bulletwood is common in northern South America, 
Panama, possibly Costa Rica, and pares of the Wesr Indies. 
Other species of Manilkara and closely related genera of th_e 
Sapotaceae also occur throughout this range and exte~d tt 
through Central America. Some of these are sometunes 
confused with M. bidentata. 

The Bullctwood tree is typically large, well-for:med, and 
talL It commonly attains diameters of 3 to+ someomes o,·er 
5, feet and heights of roo to 150 feer. Buttresses are usually 
small or lacking. 

Heart,\·ood light red to rose-red when freshly ~ut in the 
unseasoned condition, becoming light to dark rcddiSI~ brown 
upon exposure. Sapwood usually narrow ( 1 Yz to 2 mches), 
whitish or pale brown, distinct but not sha.r_ply demarc~ted 
from the heartwood. Grain is usuall~ stratght,_ sometimes 
coarsely interlocked; texture fine, umform; wtthout pro­
nou~ced figure; growth layers indistinct. Od~r som_enmes 

resent when green, odor and taste nor evtdent m the 
p d d'tion Exceedingly heavy to extremely heavy, 
seasone bcl·ontol G;eenheart The material studied in the 
compara e · 'fi ravitv . t' arion showed an average specJ c g . 
present mves Ig ) based on oven-dry weight and green 
of o.s5 ( o.n to o.91 

-- . . A DC.= Mi7mlsops darienen.ris Pitt. '= Mmmsops btdent~a ·. St ndl _ Mi7m11ops balata (Aubl). 
= Mmilkara danenenm a · -

Pierre bl ) Dub = Mi7nusops sicb"i A. DC. 
=Manilkara balata (Au p: . Bail! - Mhlmsops nitid.t Urb. = Mi11msops riedelema Jerrel ex . -= Manilkara nitida Dub.; et a . 
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volume. W ~i.ght per cubic foot averages 78 pounds in the 
green condltlon and 66 pounds when air dry. 

B.ulletwood. tends to check badly, warp, and caseharden 
dunng season~n~ and m~t be dried slowly to keep these 
~cf~cts at a n~mmmm. It 1S comparable in dtying character­
ttstJcs to Whtte Oak (Quercus alba) . 

Bulletv;ood is generally comparable to Grecnhearr 
(Oc~te.n Rodiaei) in irs mechanical properties in the green 
conditiOn. Although the data tabulated for material from 
Surinam, British Guiana, and Puerto Rico show diversity in 
some properties, these differences are probably due to indi­
vidual tree variations and the average strength values are 
believed to be representative of the species. On the basis of 
the average results shown, the wood is rated in the very 
strong class in all properties. It is slightly weaker than Green­
heart in most static-bending and compression parallel to 
grain properties, but compares favorably with that timber in 
compression perpendicular to grain and shear. In shock 
resistance, hardness, tension perpendicular to grain, and 
cleavage little difference is evident between Bullerwood 
and Greenheart. 

The density and strength of Bulletwood are greatly m 
excess of those of any commercial domestic wood. The 
following tabulation indicates the relative propertie~ of the 
wood in a comparison in which the value for Wh1tc Oak 
(Quercus alba) has been taken as roo. 
Specific 
grJvity 

145 

Bending 
~trength 

lOC) 

Stiffness 
116 

Shock 
resis!llnce 

117 

Crushing 
Streng!!!_ 

244 

Bending Oeav~ 
Hardness Shtnr._ __ _..::cst:...;;.r<'R=8th ___ .:..:;res..;..;;is;..;;tac;;;n.:..:;ce __ 

___ ::..:.::.:l.::::I::O:c:=---------:152 299 11-J 

Shrinkage data for Manilkara b~dentata fr?m different 
sources are shown in the acompanymg tabulatton. 

SHRI NKAG£ ( peret:nt ).--:":"..,--___,.. 

Source 

British Guiana 
Puerto Rico 
Surinam 
Average 

-R-3d~ia.l..,-~T~•n11enif•l -l.On8irudin21 Volumc_t.!!.c 

6.2 8.9 o.z; 1H 
6.5 10.1 0.14 19.1 

6.o 9·1 o.;• 16.o 
6 94 o.:; 16.9 
·3 
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The volumetric shrinkage averages 1 6.9 percent, somewhat 
higher than that ordinarily associated with other species of 
comparable density, but actually only slightly greater than 
that of "~hitc Oak (Quercus alba) with a volumetric 
shrinkage of 15.8 percent. Radial and tangential shrinkage 
values anrage 6. 3 and 9·4 percent respccti\·ely, quite similar 
to comparable Yalues of 5·3 and 9.0 percent for \Nhite Oak. 
Longitudinal shrinkage of 0.2 3 percent is \\ ithin the limits 
of normal variation for wood. 

The hearn\.·ood of Jtanilkm·a bideutata has long been 
recognized for its high degree of resistance to decay and 
insect attack. Brooks, et al.l~ have reported the results of 
tests indicating that the wood is very resistant to fungi and 
to termites. In the present study, samples of hearnvood from 
Puerto Rico, British Guiana, and Surinam have been sub­
jected to decay resistance tests and the species is rated as 
durable to very d~abl~ in resistance to a \\ hite-rot fungus 
and very durable m resistance to a bro·wn rot. The wood is 
raced as low in resistance to marine-borer attack on the 
basis of tests in Hawaiian waters; and early results of 
ex~~sure a~ Kw·e Beac~ Norrh Carolina of specimens from 
Brmsh GUJana substantJate this conclusion as they showed 
heavy attack by Bankia within six months.IG 

Woods of ~he genus Manilkara are reported as easy to 
moderately dtfficult to work and as finishina to a very 
sm~oth surface. Bulletwood is extremely impermeable to 
mo1s~e and is difficult to glue. It appear$ to be comparable 
to \Vh1te Oak in steam-bending qualities. 

~ulJecwood has a number of desirable characteristics 
wh1c~ have result~d in a ~·ide variety of local uses including 
fl~ormg, foundations, bndgc members, tools, violin bows 
mill r~llers, posts, telegraph poles, railway ties, marine con~ 
structwn, and all types of carpentry and joinery work. 

The ~trengrh, high wear resistance, and durability of this 
WO(Jd particularly recommend it for hca\'y and durable con­
strucric:m, icc sheathing, boat frames. and keel shoes. There 
are, in addition, other uses for \\hich certain properties of 
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~he wood mal~e it very su.itable. Its similarity to \Vh1te Oak 
m ~tcam-bcndmg propernes recommends its use for steam­
bent boat frames and ocher bent ,.,.ork. Its fine texture, 
density, and ability to take a high polish suggest such uses 
as sl~uttlcs and other textile items, turnings and special 
funutme parts such as desk legs. Other suggested uses arc 
instruments, heel stock. and pulp-mill eguipmenr including 
beater liners, bed plates, and agitator bars. 

References: 2, 8, J..J., 16, 19, 24, 29, J4., 38, 44, 45, 46, 49, 
ss, 63, 64, 67, 74, 79. 83, 87, 9'· 92, 95, 98, 103, Ill. 

DETERMA Ocotea rubra Mez. 
In addition to Dererma, the British Guiana name, this 

timber is known as Wane in Surinam, Grignon Rouge in 
French Guiana, and Louro Vermelho in Brazil. 

Determa is closely related to Greenheart (Ocotea Rodiaei) 
although the ·woods are not similar. It is also closely related 
to numerous other poorly classified species of several genera 
of the Lauraceae family. The wood is distinctive, however, 
and the apparent limitation of its r~nge to lo•:lands .of the 
Guianas and the lower Amazon reg10n makes tt posstble to 
obtain the timber true to name. 

The trees have straight, cylindrical trunks that are typi­
cally sound and free of branch~ for 4.o to. 70 feet. They a~e 
often 36 to 4o, sometimes ;o, mches m diameter and attrun 
heights of roo feet or more. . 

Heartwood deep salmon red w~en f~eshly cut. m the u~­
seasoned condition, later becommg hght reddJSh br?" n 
with a golden sheen. Pink or yel~ow ~treaks are somcrmtcs 

resent but, generally, the color IS uruform. Sapwood na~­
P , d ll grav to pale yellow-brown. Texture coarse, um-ro\\ , u • . h. d · · 
form· with n~mcrous tyloses appearmg as .s m.y epost~ m 
the ~esscls; growth layers i~distinct. Gram either straight 

. 1 k d 1·n mediun1-S1zed bands that form a roev or mtcr oc e . · h · (i 
tri c on the <Juarter surface. F•gure of straJg t-grame 

~naFerial characterized chiefly by the closely spaced co~rse 
vessel lines. Odor somewhat pungent when green but wtth-
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out a dis.tincti.ve odor or taste when seasoned. Heavy, com­
parable m thts respect to Yellow Birch with an average 
spe~ific gravity of 0.56 (0.52 to 0.59) based on oven-dry 
we1ght and. green volume. Weight per cubic foot averages 
61 pounds m the green condition and 41 pounds when air 
dry. 

. When dried at a moderate rate the wood shows only a 
slight tendency to warp and check. Thick stock shows a 
tendency to remain moisr in the center for considerable 
time, which m turn may cause casehardening stresses to 

develop. 
The strength propertnes of Ocotea rub1·a in rhe green con­

dition range from average to below average for species 
of comparable density. 

The values shown in the tabulation are close ro the aver­
age for other species of similar weight in most static-bending 
properties, crushing strength, tension across the grain and 
cleavage. On the same basis they are below average in shock 
resistance (work to maximum Load and roughness), hardness, 
compression perpendicular to the grain, and shear. 

Published data on some of these properties based on 
Brazilian material are shown for comparison. Strength values 
of Yell ow Birch are also shown for comparative purposes 
since these woods are similar in density. Ocotea rubra is 
slightly stronger in bending, slig~tly sti~er, and apprecia?ly 
higher in crushing strength an~ m tenston an~ compressiOn 
across the grain than Yellow Btrch. Shock resistance, hard­
ness and shear values are, on the other hand, substantially 
below those of Birch. 
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Shrinkage 1s moderate as shown in the accompanying 
tabulation~ 

SHRJNKAGE ( perlcnt) 

Specaes and Source 
Dctemta--

___ ..:..R:..;...ad=aaJ _Ian~_n~~i~dinal Volumecm 

(Ocotc.l rubr.1) 
Surinam 

Louro Vcrmclho1 

(Ocote.J mbr.l} 
Brazil 

Yellow Birch· 
Betula /urea) 
United States 

Black \\'alnm!! 
(jug/am niS(ra) 

United States 
I Brorcro and \ u:na ( 15) . 
-U S. Dept. A8r. Tech. Bul. 479. 

4·0 

4·0 

7·2 

5·2 

i·7 0.30 I 1.6 

10.0 ' 5·9 

9·2 16.7 

7·1 ••·3 

\'olum~tric shrinkage of the Surinam wood is 1 1.6 percent, 
approxm1ately equal to that of Black \Valnur and consider­
ably less than that of Yellow Birch. Radial shrinkage of ..J..o 
percent and tangential shrinkage of 7·7 percent indicate a 
grearer differential shrinkage in these two directions than 
for \Valnut. Longitudinal shrinkage of 0.30 percent is not 
unusual among woods characterized by interlocked grain. 

~eartwood of Ocotea ntbra is reported to he highly 
rcs1stanr to insects and moderately resistant to dccav. Tl)c 
timber from Surinam has been ·described as durahlc. In 
decay resistance rests conducted as a part of the present 
study, heartwood from a single Surinam log was r;ned as 
durable to very durable in resistance to a whire rot and vcrv 
durable. again~t a brown-rot organism. It. has been rcportc~l 
as tcrnme rc~ 1stanr. Dctcrma has shown httle or no dete rio­
ration as a result of marine-borer attack after 13 months in 
I Jawaiian waters. 

·1 he working properties of Detcrma are reported to be 
~xccllenr .. The rare of moisture absorption by the heartwood 
l'i cxceptumally low, amounting to only three-fourths that 
of IJurma Teak in tests conducted as a part of this study. 
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Determa is used locally for furniture. interior and exterior 
const:uction, greenhouse sa~h framing. sugar boxes. boat 
plankmg, and punt masts. Large trunks arc used for dug-out 
can~es, esteemed b~cau~c of their freedom from splitting 
durmg use. In cons1denng potential uses of this wood. irs 
lo~,. moisture absorption property should be considered and 
nught well fit this timber for such items as \\"ood ranks. 
right cooperage, floats and special hoar parts. Other uses 
for which Determa seems particularly fitted arc boat trim 
and handrails, durable construction, and marine piling and 
construction. 

References: 15, 29, 38, .p, 45, 57, 63, 79, 89, 103, 106. 

FRIJOLILLO Pseudosammwr guacbapele (1 l.B.K.) Harms1 

Other names for this species are Cadeno (Guatemala), 
Tabaca, Guamarillo (Colombia), Samanigua (Venezuela), 
and Guachapcle (Ecuador). Frijolillo is the Honduras name. 

This is the only species in the genus although superficially 
similar wood is produced by certain other Legurninosae 
species of Albizzia, Emcrolobium, Lysiloma, and Samanea. 

So far as is known Frijolillo grows only from Guatemala 
to Venezuela and Ecuador. Only in Ecuador is it a well 
known and frequently used wood .. Here it grows in the dl)• 
tropical forests near the coast and IS often used for shade _1n 
coffee plantations. In Honduras (the so~rce of the marenal 
reported here), Frijolillo is common m the ~ha~elecon 
valley and its watershed. It grows on the alluv1al nver de­
posits and in the gullies and rocky hills ~f the watershed, 
extending into the pine belt of the upper h11ls. It also occurs 
in the vicinity of Choluteca on the west coa~. In Hond~ 
the tree is generally found in dry areas or m well-dramed 
situations on soil types ranging from sandy loam to gravel 

and rocks. 
Frijolillo seeds naturally in openings, i~ pas~es. :md 

abandoned fields. Being naturally fire resistant tt thrives 

t Albizzia longtpttUtl Britt. i Rose. 
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~espite repeated burning of the lesser vegetation. It grows 
t~pr?Iy and develops o large, well-formed bole without 
~rgnlf1cant buttress~s. A. large spreading top and distincri,·e 
~haggy bark make 1t eastly recognizable. 

The heart~vood of Frijolillo is light orange bro" n when 
fr~sh~y cut. 111 the unsea~oned condition becoming yellow­
br~>\\n o:.nch brown WJth a golden luster. The sapwood is 
thrn, whrtJs~, and rather sharply demarcated from the heart­
wood. ~ram gener~lly interlocked to a pronounced degree 
producmg a consp1cuous striped figure on the radial sur­
face, sometimes straight. Texture medium to rather coarse. 
uniform; growth layers indistinct. Tasteless and odorless 
when seasoned. Heavy, comparable in this respect to Hard 
Maple, with an average :,pecific gravity of 0.56 (o.so to o.62) 
bas~d on oven-dry weight and green volume. Weight per 
cubtc foot averages 56 pounds in the green condition and 
41 pounds when air dry. 

Frjjolillo wood air seasons readily and can be dried at a 
moderate to fast rate. \Varping is the only serious defect 
and is probably the result of the interlocked grain pre-valent 
in this species. 

The mechanical properties of Frijolillo in the green con­
dition are for the most part rather low in comparison with 
other woods of comparable density. On this basis its static­
bending properties including modulus of rupture and stiff­
ness, together with its crushing strength, may be considered 
below a\·erage; its work values in static bending, compres­
sive strength across the grain, shear, tension across the grain. 
and cleavage properties about average; and its toughness and 
hardness somewhat about average. 

As shown in the foregoing tabulation, Frijolillo with a 
specific gravity identical to that of Hard ~la~le is excee~ed 
bv rhe latter in virtually all strength propertres except stde 
hardness and compressi'on pe.rpendicular to the grain .. The 
wood is closely comparable rn most strength propemes to 
\Vhite Oak as 'shown by the tabulated data. 
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The wood is characterized by exceptionally low shrinkage. 

Spem:~ and Soun: e 
Frijolillo 
( Preudosamanea guacbapel e) 

Hond uras 
' Vhite Oak1 

United States 
Black Locust1 

United States 
Teak: 

R~dial 

·H 

Burma 2.3 
lU. S. De!>t. .1\gr. Tech . Bul. ·f79. 
:!Handbook of Empire Timbers ( 32) 

SHRIN KAGe (g_er_c-;-;-en--'t )';-;-:;--:--~ 
Tangential Longitudinal Volume.!!is 

4·5 

4·2 

0.37 

9·8 

6.8 

Shrinkage values for Frijolillo are compared with values for 
vVhite Oak because of the close similarity between these 
woods in their mechanica l properties. It is evident that the 
wood shrinks only about one-half as much as Oak. Com­
parison is also made with Black Locust and Teak, both noted 
for their low shrinkage characteristics. Volumetric shrinkage 
values of 7.6 percent, radial 2.9 percent, and tangential 4-5 
percent are each less than the corresponding shrinkage for 
Black Locust and closely approach the values for Teak. 
Longitudinal shrinkage of o. 37 percent is characteristic of 
interlocked grain wood. 

The heartwood is reported as fairly resistant to decay. 
On the basis of decay tests of material from Honduras in the 
prcse~t study, the wood is rated as durable to very durable 
m resrstance to both white-rot and brown-rot fungi although 
some \•ariability was noted in this respect. 

. The wood is considered easy to work but the sawn surface 
IS rather wooUy. Surfaces finish smoothly and attractively 
after sanding. 

. In Ecu~dor this wood is used principally for planking, 
nbs, deckmg, and treenails in shipbuilding as well as for 
pole srubs and railway crossties. Frijolillo having as its more 
outstanding characteristics low shrinkage, high durability, 
and a pleasing figure, should be suitable for boat decking 
and frarrung, durable and general exterior construction, 

No.95 TROPICAL vVOODS I O J 

flooring (both extenor an mtenor , · d · · ) decorative veneers, 
and insulator pins. 

References: 28, 41, 58, 79• 84. 

1\tAHOGANY Swieteuia macropbylla ~g 

The genera] descriptions of Central and South ~e~tc;; 
.Mahoganies are too \vell ~oo'\vo to .n: ed recou~tt~~~e of 
This srudy is concerned Wtth ~etermm~ng the P t lanted 

oun second-growth matenal, parttcularly o P e 
~rigi!, as compared with foresr-gro~n 1\_laho~~n~ia~~~a~y 
of its intrinsic value a great many p anj~mgsd of little con­
have been made. Most of th~se ares s~: r:cnt years more 
sequence other than to loca useJ . nd more are contem­
extensive plantings have bee~ ~a ~e~ origin are marketed 
plated. Undou~tedly lo~ 0 

) an e of such material pro­
from time to tune and . e v~l~h of this timber will be 
duced will increase .steadtl~.o~ abandoned crop land with 
grown on compar~~vely g ;omorin very rapid growth. 
little forest compenoont/~us Je mater~l was obtained for 
The saw-logs from w IC !anted in Honduras I9 years 
these tests came from trees p 

prior to cutting: . n colored when freshly cut 
Heartwood pmkrsh o~ ~almoater becoming light reddish 

in the unseasoned condmon,S 1. ·ood generally one to two 
· h olden luster. ap\\ · · G · brown w1t a g d •cllowish to wh1te. ram 

inches \Vide, sharply ~emar~a~idg} a wide attractive striped 
commonly interlocke proTu ·ture rather fine to medium, 
figure on radial surfaces. . edx. . . ct Heartwood without 

h l yers 10 JStJO • r h uniform; . g.rowt a dor when seasoned. Moderately lg t 
characteriStiC taste or ~· hdy lighter than the aYerage for~s~­
to moderately heavy, s 1g species with an average speclfi~ 
grown timber of the same 6) based on oven-dry weight an 
gravity of 0.42 tv!~ ~~ ~r cubic foot avera~es 40 pounds 
green volume. . .g nd 1 pounds when al.l' dry. 
in the green condlnon. a 3oned or kiln dried readily. with-

Mahogany can be atr seask. The only defect notrccablc 
due warping or chec mg. out un 
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in plantation-grown stock from Hondw·as after air seasonina 
was slight warping. 0 

The str~ngth properties of young plantation-grown 
Mahogany m the green condition are shown in the accom­
panying table together with comparable data for forest­
grown ~ahogany from several sources. The plantation­
grown ttmber is slightly lower in density than forest-grown 
Mahogany, and bending strength and work to maximum 
load in static bending are proportionately low. Crushing 
strength and stiffness are markedly lower than in repre­
sentative forest-grown Swieteuia macrophylla; elastic resil­
ience is the only property in bending in which the planta­
tion-grown wood is not deficient. Plantation-grown material 
is comparable to mature forest-grown rvtahogany in tension 
across the grain, and exceeds the latter in hardness, com­
pression across the grain, and shear. 

Shrinkage of plantation-grown Mahogany is remarkably 
low, comparable to that of forest-grown timber. Volumetric 

Speci~ and Sourc~ 
( Swietrmia macropbyl/a) 
(Plantation-grown) 

Honduras 
( Swieteuia macropbyl/a) 

Central America1 

;\texico, Nicaragua~ 
IHed; (37). 
~Kyne<h and No non ( ·i 7) . 

Radial 

!.7 
3·6 

SHRINKAGB ( perceor} 
Tungential l.ongirudin.tl Volumetric 

o .• p 6.6 

6.0 
9·0 

shrinkage of 6.6 percent i~ ch~acteristic of hlahogany and, 
as shown in the tabulatton, JS comparable to the value 
re orted by the ~orest. Products Laboratory for forest­
gr~wn timber. Radial shrmkage ?f ~-4 percen.t, an~ range~-
. 

1 1 . 1 e of 4 2 percent md1carc a slighrh grc;ttcr t1a s mn cag · . . · 
d

"ff . 1 hri.Ilkage in these two d1rect10ns than has been 
1 erenna s · d" 1 h · k 

found for forest-grown Mahoga_ny. Lo~gltu ma s nn :a~e 
. ob·lblv associated w1th the chamctensttc 

of 0+~ percent IS pr • • 
interlocked grain of the wood. . . T 

d of Mahogany has a reputanon for high deca) 
HeartwooPlantation-grown Mahogany tested for dt."C3y 

resistance. 

I 
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resistance in the course of the present sru~y, was foun~ to 
,·ary in its resistance to attack by a white-rot orgarusm, 
ramring from moderately durable to very durable. It was 
cor~istentlv very durable in tests involving a brown-rot 
fungus. ~lahogany has little resistance to marine-~orcr 
attack. The plantation-grown wood weathers well Wtth a 
minimum of checking. 

Mahogany has long enjoyed a reputation as a fine fur­
niture and cabinet wood as \\<ell as being used in the boat 
and ship building industry, and for interior trim and panel­
ing. Plantation-grown stock appears particularly suitable for 
furruture and cabinet work because of its stripe figure as 
well as for milhvork, patterns, and general exterior use. 

References: 19, p, 37, 4h 47, 58, 6t, 70, 79, 90, ro6. 

PRIMAVERA Tabebuia Donnell-S·mitbii Rose1 

The Mexican name Prjmavera is generally recognized by 
the trade. The name Palo Blanco2 is commonly used in both 
Guatemala and Mexico. In Honduras the wood is known as 
San Juan.3 

Two other species of Tabebuia are described in this report 
and a number of other genera of the Bignoniaceae have valu­
able woods. The Catalpa is the only related temperate North 
American tree of consequence. 

The Primavera tree is commonly two to three, occasion­
ally four, feet in diameter. It commonly attains heights of 
45 to 75· sometimes to 90, feet with a clear, smooth bole of 
2.4 to 40 feet. High grade logs can be procured but the 
available supply could be greatly augmented through the 
a~ceptance of defective material. The principal defect con­
Sists of parches or centers of brown discoloration. 

Primavera wood is cream colored, yellowish wrutc to pale 
yellowish brown. Not infrequently the darker colored 

1= Cybirtax Donne/1-Smitbii (Rose) Seibert. 
~Palo Blanco is frequendy used in Spanish American countries for 

orhcr light colored woods. 
•· J'hc San Juan of Guatemala is an entire)>· differenr wood. 
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characteristics that recommend it for patterns, millwork. 
boat planking. and special exterior uses. 

References: 2, 13, 36, 37, 45, 70, 77, 79, 86, 90, 93, 94· 

. 
GUA YACAN Tabebuia guayaca11 (Seem.) HemsJ.l 

Tllis species is found in Central America, southern Mexico, 
and Colombia. Several species with similar woods occur here 
and numerous others are found in South America, into 
Argentina. Because of the similarity of the woods and trees 
they frequently have the same common names. In Panama, 
Costa Rica, and Colombia this wood is known as Guayacan, 
a name also used for Lignum-vitae and several other dense 
woods. It is known as Cortez in Guatemala, Honduras, 
Nicaragua, and Costa Rica. In Mexico it is commonJy called 
Amapa Prieta or Verdecillo. The British Honduras name is 
Yellow Mayflower. 

Guayacan is a tall, straight forest tree reaching heights 
of 90 feet and diameters of 24 to 36, sometimes 48 inches. 
The cylindrical trunk may be free of branches for 40 to 50 
feet. Buttresses are prominent but usually low, merging into 
conspicuous surface roots. 

Heartwood bright yello·w-green when freshly cur in the 
unseasoned condition, later becoming olive-brown or dark 
brown, often with lighter or darker, fine striping, sometimes 
tinged with red, frequently oily in appearance. The vessel 
~lernems are fi lled with a yellow powder (lapachol)2 which 
Js very noticeable on freshly sawn boards. The sapwood is 
two to three inches thick. creamy white or yellowish, rather 
sharply demarcated. Grain typically interlocked in thin 
layers producing a fine, striped figure on the quarter-sawed 
surface. J .uster low to medium. Texture fine to medium, 
moderately uniform; growth layers usually distinct. Without 
distincti\·e odor or taste when seasoned. Exceedingly heavy. 

1 
= Tecoma f!.Uayacnn Seem. 

2
fn O,Jombia this wood is ofren called Guayadn Pnl\'illn. wi

1
h 

refercn<·c tu this powder ( po/villo). 



STATIC BENDING 
Modulus Modulus 

of of Elas-No. ol Moisalle 
Species Soarce Lop Coalmc Specificj:.Y_~ 

pcnaa< UftD..bTl Green 

Fiber Suess 
at ProJIOrtion­

al Limic 
lb. per 
sq. in. 

RupNre cici!Y 
lb. {>t't I 000 lb. 

'10 '101. sq. tn. per 
sq. in. 

Gual,adn 
(Ta ebui4 

o.Ss gwryacan) Honduras 3 354 1.00 rr,o6o 18o48o z,s8o 

Greenheart1 
(Ocotell British 
Rot.Uui) Guiana 41·7 r.o6 o.88 13,150 19·55° 1,970 

Grcenheart* 
(Ocotell British 
Rodiaei) Guiana 4' 0.91 - - '9·300 2,9;0 

CoWPII.I!SSION _PAilALLI!L TO GIAIN Compr~~sion Ttmion 
fiber Sc~ Maximum Ptrpen· P~rpcn· 

at Prowrtioo· Crushin11 Modulus of dicular dicular 

~ -4, 

Work ro 
Proportion· 

a1 Limic 
io.·lb. 

per 
cu. in. 

1.]1 

3·3• 

Work ro 
Maximum 

Load 
io..lb. 

(K't 
cu. in. 

18.7 

13·3 

Cl~•a.R'e To~~.~thness Species a1 Limil Sumgtb Elasticiry Hardn6• to Grain to_Q!~Shtar 
lb. {>t't lb. per 1000 lb. End Side Su~ss at pro· lb. p~r lb. per 
sq. 1n. sq. in. per lb. lb. ponional limit sq. an . sq. in. 

lb.~.Jb. 
in . of per 

Guayacin 
(T11bebuU gtlll111&1m) 

Honcluns 
Greenheart1 

(0CDit!ll Rodillei) 
Bridlb Guiana 

Greenhean' 
(Ocotell Rodiui) 

Britilh Guinana 

7·730 

7•S8o 

~c:a NIIRI'iG (471 
ollmplre Timben 02). 

9·740 

10,100 

1o,soo 

sq. in. lb. per sq. on •idth specimen 

1,(}10 :8zo 31-*0 2390 990 2230 510 z86.3 

3,58o u6o 2]20 :o,.o 1070 liJO 610 

- ll (J() 2110 - - n:o 500 
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comparable to G reenheart. The mat~rial stud.ied in this 
inn~srigation sho\\ cd an aYerage spectfic g raY tty of o.S 5 
( o.~o to 0.9 1 ) based on O\'Cn-dry \\·eig ht and g!een volume. 
\\'eight per cubic foot average~ 7 2 pounds m the green 
condition and 65 pounds when mr dry . 

Based on limited obsen ·ations of material obtained from 
l londuras Guayacan is moderatclv difficult to air season. 

' " J 
Drymg is accompanied by moderate e~d and surfac~ ~heck-
ing as well as limited warping. Its d ry mg charact~nsttcs are 
comparable to those of Paper Birch (Betula papyn fera). 

Guayacan compares closely v. it h G reenheart . ( Ocotea 
Rodiaei) in most of its mechanica l properties in the green 
condition as sho, .. n in the accompanying tabulation. The 
'' ood is ,·ery high in static-bendmg strength, stiffness, crush­
mg strength, clea,•age, and tension perpendicular to the 
grain; it is exceptionally high in shock resistance, as indicated 
by work to maximum load and toughness, also in hardness, 
compression perpendicular to t he g rain, and shear. 

Although its specific gravity and streng th properties are 
much greater than those of any well known domestic timber, 
the following comparative values, based upon a scale in 
w hich \'alues for W hi te O ak (Quercus alba) are taken as 
1oo, indicate the relattve properties of T abebuia guayacan. 

Spcufic Bendall& Shock Crushiog 
~~~ra~~~cy------~su=cn~gr~n ______ ~S~ti~ff~nc~ss~----~r~~isr=an=c~e------~=tr~en~g~rh 

141 Hj 200 161 273 

lillldn=.-------She-o&r 
~<)6 178 

Bearing 
strength 

288 

Cleav:t,~te 
resistan-'ce ____ _ 

121 

Volumetric shrinkage of r 4-8 p ercent is comparable to 
that of most other woods of sim ilar density, but is neverthe­
less. slightly less than that of vVhire O ak ( Quercus alba). 
Shnnkagc of 6.~ percent radially and 8.5 percent tangentially 
rc,·cals a cons1dcrablv luv .. er ratio of tancrcmial t o radia l 
values, indi.ca.ti,·e of uniform shrinkage and ~elativc freedom 
from cuppmg. than does \Vhitc O ak which is characterized 
hy radial a.nd tangential shrinkage values of 5. 3 and 9.0 per-

No.9s TROPICAL "WOODS I l l 

cent respectively. Longitudinal shrinkage of o. r8 percent 
is within normal limits of variation for wood. 

Guayadn hearcwood is extremely durable and resistant 
to insect attack. It has been reported sound after 300 years 
exposure in Panama. On the basis of a limited amount of 
testing conducted in the course of the present study, it is 
rated as very durable in resistance ro both white-rot and 
brown-rot fungi. 

Guayadn is reported to be rather difficult to work and 
inclined to splinter, but finishes to a very smooth polished 
surface. The yellow dust resulting from milling operations 
of woods of this group is reputed to cause a mild form of 
dermatitis in some individuals. The wood is highly resistant 
to water absorption, has excellent weathering characteristics, 
but is difficult to glue. 

Because of its durability and strength, Guayadn ~ds 
local use as house parts, railway crossti~, hea\'y consrru~~10n 
timbers, mine timbers, sills, door and wmdow frames, pilmg, 
and other marine construction. Because of its strength and 
resilience, it is used for wagon ,,·he~ls, carriage .work, 
handles, axles, archery bows, and fishmg rods. It JS fre­
quently used for mortars and pestles, roJlers for sugar cane 
mills, and for small boat work-particularly bent ribs. 

The demand for Guayacan probably will be . for many 
of the uses given above. In particular, Its pr?pernes recom­
mend its being used for ~ca,·y d~ty floon~g, hc.wy and 
durable construction, boar trames, ICC shcadu?g· keel sroc.k, 
and wood tanks. It should prove to be a desira~>le matenal 
. f . 'ture manufacture where a dense, mar-re~lstant wood 
~~ ~

1

~~ of taking a smooth finish is required as m. desk l~gs. 
Be~~ use of the close grain and ability to. take a high polish: 

, · 1 . Jl be used for rummg and as shuttles 
Guday~c,an nt1_J~k~r i~' ;he textile industry. Pulp mill equipment 
an pte <cr s ' · 1 d · t r bars is an 
includin beater liners, bed Pates, an aglta .o . ~ 

g f •h'ch this wood appears smtable. As has 
other use or " ~ ed ir has been used for certain sport­
~ tread y dbeen 1~1ent10tn and this use might well be extended to 
mg goo s eqUJpmcn 
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other types of such equipment where high bending strength 
and high shock resistance arc required. 
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References: 11, 18, H• 51, 77, 79, So, 81, 86, 92, 96, 101, 

II I. 

ROBLE BLANCO Tabcbuia pentap!Jylla (L.) Hcmsl. 1 

This timber is widely known in Spanish America as Roble 
(''oak'') or Roble Blanco but it also bears numerous other 
appellations. A mapa or Rosa .\lorado are other .\ lexican 
names; ,\ Iayflowcr is the common name in British Honduras; 
J\laqueliz in Guatemala and Honduras; Roble Morado in 
Colombia; and Apamate in Venezuela. 

Close relatives of Roble Blanco include the native Catalpa, 
the tropical Calabash tree, Primavera whose wood is prized 
for furniture manufacture, Guayadn with very strong and 
dense \\Ood, and many of the jungle lianas. There are many 
sp<:c1es of Tabt.:buia and some of them quite closely resemble 
T. pcm.1pbylla. The species is common throughout its range 
which includes i\1exico, Central America, Ecuador, Colom­
bia. Venezuela, and the \Vest Indies. Despite the large num­
ber of species and its great range of distribution, Roble 
Blanco is well knO\\ n and seldom confused with other 
timbers. 

The Roble Blanco tree is generally of medium size, com­
mon!\' 1 8 to 24. occasionally 36. inches in diameter and 6o 
to 95. feet in height. It is typically short bolcd \\ ith 20 to 
35, occasionally 5o, feet of clear length above the seven- to 
ro-foot buttresses. The trunk is frequently irregular or 
squarish in cross-section. 

The heartwood of Roble Blanco is pale brown, either 
sr?•.ncw~at grayish or son~e:vha~ golden. A fine brown pen­
ctlmg gt\'CS the wood a dtstmctlve figure of fine Jines on the 
l)U:trtcr-surf.ace an~ a mor~, prominent "feather" pattern on 
the tangential or flat cut surface. Sap·wood narrow not 
clearly differentiated from the heartwood, yellowish to 

1= Tccom.J p£'1ltap1Jylla (L.) Juss. 
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''hire when f reshly cut becoming pale brown upo~ exposure 
and drying. Grain straight to interlocked producmg a. fine, 
striped figure on the quarter-sawed surface when mtcr­
locked. A conspicuous irregular pattern of brown paren­
dwma characterizes the tangential surface. Texture medium 
to· rather coarse; growth layers visible bu~ not s~a~ply 
defined; ripple marks present. H eartwood wtthout dJstmc­
tive odor or taste \\hen seasoned. Hea,·y, comparable to 
'Vhite Ash. \\ ith an aYCrage specific gra,·ity of 0 . 5 2 (o.44 
to o.63) based on oven-dry weight and green volume. 
\Vcight per cubic foot averages 55 pounds in the green 
condition and 38 pounds when air dry. 

Roble Blanco may be air seasoned at a fast rate w ith little 
or no checking and only slight warping. l n its seasoning 
properties, it compar~ fayorably with Yellow Poplar 
( Liriodend ro11 tulipif era). 

The mechanical properties of Roble Blanco are higher 
than average for most species of comparable density in all 
static-bending properties except stiffness. They are also 
abO\·e average in cleavage, tension across the grain, and 
toughness; and average in compression parallel to and 
perpendicular to gt·ain. hardness. and shear. In the accom­
panying table data are included for a single log of Tabebuia 
pemaphynt from Venezuela which sho\\ some'' hat lower 
density and strength ,·alues except for crushing strength and 
stiffness. In the latter properties the Venezuela material was 
apparently superior. 

In comparison with two well known species in the United 
Stares, \Vhitc Ash and \Vhite Oak, Roble Blanco is dis­
tinctly higher than both in bending strength, elastic resili­
ence, crushing strength, and tension across the grain. It is 
intermediate ro \Vhitc Ash and Oak in stiffness, hardness, 
shear? and cleavage an~ approximately equal to Oak in com­
pre.ssJOn across rh~ gra_m and sh?ck ~esisrance. This generally 
favo:ahle comp:mson IS sh?wn m spite of the slightly greater 
denstty of Ash and a considerably higher density for \ Vhite 
Oak. 
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t· :~bl_e Bl~nco i_s moderate in shrinkage. As sho\\ n in the 
a u atlon, Its shn nkage is intermediate ro that of ~1ahogany 

Species ond Sour<e 

Roble Blanco 
( Tabebuia pe11tapbyl/a) 

British Honduras 
Honduras 

A\·erage 
Venezuela' 

l\lahogany2 

(Sw iet enia 11111cropbyl/,t J 
Central America 

Black WalnuCS 
{/t~g/ans nigra) 

United Stares 
1Kynoch and Norron (47). 
~Heck C 37). 
3lJ. S. Oepr. Agr. Tech. BuL 479. 

;;:-;.,-,---::-=S::..:H::;RI-..:,NK~"A~CI: (!><'fC<"n__,t),_ __ 
Rad1al Tan~!!IIAI Lon~uUdinal Volumeuic 

j.6 6.1 0.18 
3·7 5·9 0-15 
J.6 6.o 0.16 
1.6 5·9 

H + 8 

5·1 7· • 

and . Black. Walnut. Volumetric shrinkage is 9· ' percent. 
Radial shrmkage of 3.6 percent and tangential of 6.o per­
cent indicate moderate unifom1itv in these two directions 
although the ratio of tangential to radial is greater than in 
Mahogany. 

The heaml'·ood of Roble Blanco is reported generally to 
be low in resistance to insect attack and to decay although a 
contradictory opinion indicating a moderately high degree 
of resistance to fungal and insect attack has been expressed.48 

In the present study material from Honduras and British 
Honduras was subjected to decay tests and rated as durable 
to very durable in resistance to brown-rot fungal attack but 
variable, ranging from non-durable to durable, when ex­
posed to a white-rot fungus. 

Roble Blanco has excellent working properties in sawing, 
planing, boring, and turning an~ remains in place w~en 
manufactured. According to Fr1tz88 the wood machines 
cleanly with sharp edges, planes to a glossy smoothness, and 
nails well although it is advisable to pre-bore nail holes in 
thick stock. It finishes attractively in natural color and takes 
mahogany and oak stains with good results. The wood 
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wtathels without serio'US clieCking or warping, 
because of the extreme ease with which moisture is absc)l'til 
and released. 

Roble Blanco is widely used for furniture and 
trim in the regions where it grows. It aJso finds favor 
sash, doors, ftoors, boat building, paddles, oars, axe ballldle} 
ox-yokes, wagons, packing boxes, and general 
Roble Blanco closely resembles Whit~ Ash in 
characteristics and might well be coDSidered as a sut.sti1ta 
for that species in sporting goods and agricultural im1)le11DC 
uses as welt as for motor vehicle body parts. It shows 
as a figured and utility veneer wood. It has chall'ac:teristil 
which recommend its use for boat decking and for boat 
where natural durability is not a necessary attribute. 
doubtedly much of the future demand for this wood 
be for uses for which it is now best known, namely, 
ture, millwork, flooring, and general construction. 

References: 20, 21, 31, 33, 34. 39, 46, 47, 48, 51, 58, 64t 
72, 77, 79, So, 87, 90, 92, 94. 97, 98, 99, 106, 107, 108, 1u, 

TEAK Tectona grtmdis 
The Teak wood tested in this investigation was obtaiD.t 

from young planted trees grown in Honduras. 
favorable growing conditions caused these trees to 
size large enough for saw logs in 20 years. Plantations 
other tropical regions give similar results. In view of 
potential value of wood produced in this manner the 
recorded here were conducted to give a preliminary 
for comparison of the plantation-grown with ror·e..cot-arn11 
Teak from Burma. 

Heartwood olive-green when freshly cut in the um;eru;oQ 
condition, later becoming golden brown upon exposure 
drying. Sapw?od one t? two i~ches wide, sharply 
cated, y~llowiSh to white. Gram usually straight. 
fine, umform; growth layers distinguished on siOC::-1011 
surfaces by narrow brown lines darker than the oac:J.(2J:Q1 
color. Heartwood oily, faintly fragrant but without 
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tiYe taste when seasoned. Heavy, but some~hat lower in 
density chan the average for Burma Teak, w1th an average 
specific gra,·ity of o. 56 ( o. 52 ~o o.6 2) bas~d on oven-dry 
weight and green volume. \~e~ght per cubtc foot averag~ 
6o pounds in the green condtoon and .;.o pounds when arr 
dry. 

The Forest Products Research Laboratory at Princes 
R isborough, England,82 states .that T~a~ air seasons or kiln 
dries some'' hac slo,vly but wtth a mmmmm of defect and 
that advanced girdling of the trees has little or no effect on 
the drying characteristics. Plantation-grown. stock from 
H onduras air seasoned readily at a fast rate with no appre­
ciable defect. 

The strength properties of young plantation-grown Teak 
in the green condition are compared with those of forest­
grown Burma Teak in the accompanying tabulation. 

Values for young plantAtion-grown stock are somewhat 
lo\\er than values for forest-grown Burma Teak in specific 
g ravity, static-bending strength, stiffness, and crushing 
strength. HO\\ ever, the differences in crushing strength and 
stdfness exceed those that might be anticipated on the basis 
of density differences alone. The plantation-gro\vn Teak 
appears to be comparable to mature forest-grown Teak in 
elastic resilience and shock resistance, and exceeds the latter 
in hardness, compression across the grain, and shear. Com­
pru:able data are not available for other mechanical prop­
emes. 

Teak ts widely known for its exceedingly low shrinkage 
and young plantation-gro"vn Teak is no exception. Volu­
metric shrinkage for the plantation-grown material averages 

Tecroll.? grandis 
(Plantal ion-grown) 

l londuras 
Tecum~ grandis1 

Burma 

R:ulial 

2 . 1 

SHRINKAGE ( percent) 
Twgemial Lo~irudinal Volumetric 
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5.1 percent .. In th~ tabulation, the close similarity of radial 
and ta~gennal shnnkage to corresponding \'alues for Burma 
Teak ts. clearly shown. Radial shrinkage is 2. 1 percent and 
tange~t1al .+~ percent. Longitudinal shrinkage of 0.37 per­
cent IS \Vtthm the range commonly encountered among 
woods with irregular grain. 

Heartwood of Teak is highly regarded for its high degree 
of resistance to decay as well as to termite and marine-borer 
attack. Previous studies of the durability against fungus and 
insect attack of young ( 10 yr. old) plantation-grown Teak 
have shown that this wood is fairly resistant to fungal attack 
but susceptible to deterioration by termites.u In decay 
resistance tests conducted as one phase of the current srudy, 
20-year old plantation grown Teak from Honduras was 
found to be somewhat variable but g.enerally very durable 
in resisting deterioration by both whlte-rot and bro·wn-rot 

organisims. . . 
The wood of plantation-grown Teak lS readily worked, 

finishing to a very smooth surface. . . 
T k because of its many desirable quahtJe~, ~as .long 

ea ' d . b t and ship construction where 1t 1s htghly 
been use m 0~ d Other common uses arc for fur­
prized as a .deckt~g w.oo · d exterior fittings and flooring. 
nirurc, cabmets, mtertO: an hil . not measuring up in all 
Plantation-grown Tea ' w t r~al is recommended for gen­
respects to forest-gr~~~ rna :urable construction, flooring, 
era! use in boar-bw .mg, din sash and doors, and general 
high quality millworks;;rf~~a eg and durability favor its use 
exterior use. Its low g 
for tank stock. 

6 105 ro6. 
l A. 32, AiL 50, 2, ' References: ,... TT' 

. I' -azlmia (Gmel.) ExelP T,ermzna ID ,.,. • 
NARGUSTA Jar names for this species and lts 

There are many ver:~~ arc Cochun (Mexico), Bo;.do), 
various forms. Amo"' (Guatemala, Honduras, Costa rca • 
Guayabo, and NaranJo 
- . I' bovata (R.&P.) Sreud. 

J:: Tenntna aa o 
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Amarillo (Panama), Guayabo Leon (Colombia), Chicharro 
( Yenezuela), Fukadi ( Briitsh Guiana), Pau-~vlulato Branco 
(Brazil). and \Vhite Olivier (Trinidad) . 

There are a number of other American species in the 
genus that have superficiall~ similar wood~ but they are n?t 
sufficiently kno\\ n to permtt th_e assumptl?~ _that they wtll 
have similar properties. There IS the pos_slbtlity that wo~d 
of 1'\argusta produced in certain areas of 1ts great range wtll 
differ from results shown by these tests. 

Nargusta gro-ws in the evergreen forests from southern 
\lexico through Central America and northern South 
America and in Trinidad. It is a common member of forest 
types on moist slopes and flat lands and in a few areas is 
the dominant species. 

The trees are typically tall and straight with clear sym­
metrical boles above the buttress flutes. It attains heights of 
8o to 140 feet and diameters of four to five feet but in many 
regions trees over 2 5 inches in diameter are hollow. 

The heam\·ood of Nargusta is typically brownish yellow, 
light yellowish brov.:n, or yellowish olive; widely spaced 
prominent reddish brown stripes are sometimes present. 
Sapwood two to five inches wide, yellowish but not well 
differentiated from the heartwood. The wood has a medium 
to rather high luster. Texture medium, uniform; growth 
layers not clearly defined; grain straight, wavy, or roey. No 
distinctive odor or taste when seasoned. Very heavy, com­
para?le to Hickory in this respect, with an average specific 
gravity of o.66 (o.p to 0.77) b_ased on oven-dry weight and 
green volume. ~etght per cubic foot averages 71 pounds in 
the green condmon and 50 pounds when air dry. 

Observations of seasoning characteristics of this wood 
indicate considerable variability. Based on a limited amount 
of material, Tenniualia O'mazonia from British Honduras air 
dries readily at a _fast rate ·with no ch_ecking and only a slight 
amount of warpmg, "hereas matcnal from British Guiana 
clrics more slo,,·ly and both end and surface checking are 
\'CJY pronounced, particularly in thick stock. T his wood is 
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STATIC BENDING 
Fiber Suess .Modulw Modulus Work 10 Work to z No. of Moisture at PropOnion- of of Elas- Proportion- Maximum 

Rupnue ticiry aJ Limit Load 0 Species Source Logs Content Specific Gravicy a! Limit 
perc em Oven-dry Green lb. P.er lb. per 1000 lb. in.-lb. in.-lb. '0 vol. vol. ~- ~n. sq. in, pe~ per per "" Nargusta sq. 10. cu. in. cu. in. 

fTerminalia British 
amazonia) Guiana 3 6.p 0.82 

British 
0.70 9,100 14,980 1,620 J.8t '>·8 

Honduras 3 80.4 0-71 0.63 71 IJO 10>470 1,700 1.77 8.9 
A,·erage 6 7l.3 0.76 0.66 8,140 12,720 1.100 1.79 11.4 

~ British 
Honduras1 83 - o.ss - 11,700 1,830 - - 0 Trinidad1 jl - 0.70 - 14,100 1,200 - - "tl 
United ....... \Vhite Oak2 

(') 
(Quercus alba) State~ 68 0.71 o.oo 4·700 S,JOO 1,250 1.08 II .6 > 

t"' 
COMPllESSION PAilALLEL TO GRAIN Compression Tension 

~ Fiber Suess M~ximurn Perpen- Perpen-
at ProlJ:nion· Crushing Modulus of dicular dicular 0 Sp";'"' al imit Sueng1h ElasticitY Hardness 10 Grain 10 Grain She ax Cleavage Toughness 0 lb. pet lb. per 1000 lb. End Side Stress a1 wo· lb. per lb. per lb. pee in.-lb. sq. in. Sq. in. pe! lb. lb. ponional imit sq. in. Sq. in. in. of per 0 Nargusta Sq. 10. lb. per sq. in. width specimen (/) 

fTemrinalia amazo11ia) 
British Guiana 5·340 6,820 2,970 1640 1670 1310 111 0 1700 440 21 ~-I British Honduras 4·050 5,110 I,Q50 1270 1220 1100 6oo 1290 390 18-t-6 Average 4·700 s,¢>0 1,400 1460 1440 1!00 88o 1500 420 198·4 British Honduras' - 5·S3o - 1150 IJ30 - - 1400 470 Trinidad' -. 7,>30 - 1610 1580 - - 1750 490 \Vhire Oak2 

fQru:rcm alba) ... United States 3·090 J,S6o - 1120 lo6o 830 770 1!50 420 - l fbndbOok of Em~te Timbets C )2). 
:V. S. Dtpc. Agr. r,h, BuL 479. 
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prone to check and split badly ,. requiring carefully con-
trolled seasoning pracuces to avotd these dcf ects. . 

The strength properties of ~argusta in the gree? condt­
rion are representati,·e of a majority of woods With com-

parable high density. . 
The tabulated data show higher density and proport~~n­

ately higher strength properties throughout .f~r the Bnttsh 
Gmana timber as compared with that from Bn tish Honduras. 
It is not clearly established that such differences may be 
explained on the basis of geographical origin or whether 
they represent local variations in site or other growth con­
dtrions. In this respect, hO\vever, it is interesting to observe 
that in a previous comparison of this species from British 
Honduras and Trinidad similar differences were shown, the 
material from British Honduras having the lower density and 
suength.3:! 

\Yhen the test results of British Guiana and British Hon­
duras material are combined, 1\argusta is close to the 
average for most woods of similar density. In comparison 
" ith \ Vhite Oak, Nargusta is about ro percent higher in 
density, about 50 percent higher in bending strength, hard­
ness, and compression across the grain; about 70 percent 
htgher in crushing strength, elastic resilience, and stiffness; 
and approximately comparable in tension across the grain, 
cleavage. shear, and shock resistance. 

• The sh:inka~c of Nargusta is moderate for its density. 
\ olwnetnc shnnkage ayeraging 12..8 percent is considerably 
l~ than that of Hard ~laple, White Oak, or Shagbark 
I Itc~ory, ~II of whtch are lighter in weight than N argusta. 
Radtal shnnkage of 5.0 percent is comparable to that of Hard 
~laple; tangential shrinkage of 8.o percent is less than in 
.\laple. The ratio of shrinkage in these two directions indi­
cat~ moderately uniform shrinkage characteristics. Longi­
tud~n~l shrinkage of 0 .18 percent is within limits of nonnal 
\'ananon for Mraight-grained wood. 

Heartwood of '-1 1 . 
t f 

. 
1 

. "'argusta las been vanously reported to 
>C aJr y h•gh to h. I . . . 1g 1 m tts reststancc to decay although 
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-=---::.,....,...-- SHRINKAGR (~rceot) 
Species and Source RadiAl Tangential Longitudwi_,V,.,...o-lu_m_ru_ic Nargusta·-=::..:..:..::.-----~~'!._2:!!~~~~~~~~ 

( Terminalia amazo11ia) 
British Guiana 
British Honduras 

Average 
British Honduras' 
Trinidad1 

\Vbite Oak3 
United States 

Shagbark Hickory'1 

United States 
Hard Maple8 

United States 

5-5 
4·5 
;.o 
+8~ 
6.o2 

5-3 

7·0 

+9 

84 
7·6 
H.o 
9·4~ 
10.6~ 

9 0 

10.) 

9·5 

0.20 

0.17 

0.18 

'44 
I I.Z 

12.8 

!Handbook of Empire Trmbers 0 2) . 
2CaJculated sreeo tO oven-d:y shrinkage based upon shrinkage gr~o to 12 perceot 

moisnue coment. 
3U. S. Dept. Asr. Tech. Bul. 479. 

susceptible to attack by pinhole borers. In tests on a number 
of Trinidad timbers resistance to fungi and to termite attack 
was rated as fairly high.14 Soil tests and pure culture tesrs 
using two white-rot fungi both resulted in a rating of 
resistant as applicable to this species.114 In the present study 
considerable variation ranging from moderately durable to 
very durable was found in material from British Guiana 
alone when subjected to attack by both brown-rot and 
white-rot fungi. Resistance to ma~ine-borer attack appe.ars 
to be low on the basis of the first stx-month exposure penod 
of Nargusta from British Guiana at Kure Beach, North 
Carolina. In these tests heavy attack by Bankia was noted.

16 

Working properties of Nargusta ar~ report~d as fair ~o 
d The wood saws cleanly and stratght-gramed matenal 

g~:n~ well although some tearing occurs on quarter-sawn 
rurfaces of' material having interlocke? grain. It b~r~ well 
and is reported to have excellent tummg charact:nsocs: 

N ta is used locally for general co~tructlo~ bndge 
argus d k' 'lway crossties pters. spht house 

timbers and . ec mg, 1'31 'tur On smill boats it has been 
timbers, floormg, ;nd ;mu ~~ rubbing molding on gun­
used successfully or 5 ~:~ch cov;rs, and decking. For some 
wales. superstructures. 
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boat parts it is bent, either cold or following steamin~. 
Veneer has been produced from this timber on an expert­
mental basis and some very attractive veneers have been 

produced from selected logs. . 
N"argusta should be very suitab~e for boa.t constructton 

both as a framing and as a planku~g matenal.. It also has 
characteristics which recommend 1t for deckmg use. In 
general this timber can be substituted for Oak in many of 
its uses in furniture and cabinet manufacture, general con­
struction and tlooring. It appears to be especially su itable 
for turned wood products. Because of its durability, it can 
be recommended for durable construction and general 
exterior use. Other possible uses are as a utility plywood and 
in instruments. 

References: 9, 14, 16, p, 34, 39, 44, 48, 53, 58, 79, 84, 92, 
10 ! , 109, I 13. 

MASA Tetragastris balsamifera (Sw.) Kuntze 
Masa is the Puerto Rican name for this timber. I t is known 

as Palo Cochino in Cuba, Bois Cochon in Haiti, and Amacey 
in Dominican Republic. A few other species grow in Central 
America and northern South America but T. balsamifera is 
limited to the West Indies. Masa is a medium-sized tree, 
frequently 50 to 6o feet tall and 18 to 24 inches in diameter. 

Heamvood light reddish brown ·when freshly cut in the 
unseasoned condition becoming orange brown upon ex­
p.osure. Sapwood relatively wide especially in fast g rown 
t1mb.er. sharply demarcated, white when freshly cut he­
~ommg yellowish brov,:n upon exposure and drying. Grain 
Irregular ro distinctly roey; texture fine, uniform, growth 
laye;s not d.istinct; general appearance somewhat like that 
of \ ellow B1rch. T aste not distinctive, but odor of seasoned 
wood mild\~ fragrant. Very heavy, comparable in th is 
respect to f h ckory, with an average specific gravity of o.67 
(o.t,.' to o.7R) based on oven-dry weight and green volume. 
\Y:'gllt per cubic foot averages ·67 pounds in t he green con­
dstwn :md 5l pounds when air dry. 
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Air seasoning observations made on a limited sample of 
this species f r~n Puerto Rico indicate that the wood n~ust 
be dried ~\m\ lv to ;woid serious end and surface checkmg. 

The strcngtil properties of ~lasa might be anticipated, in 
ocncral. on the basis of the density of the wood. In com-
~ . 
parison with other woods of similar high density, Tetragastis 
ba/samifc.T;1 is about ~weragc in its static bending strength, 
crushing strength, and shear properties; somewhat below 
average in stiffness and compression perpendicular to the 
grain; slightly above average in hardness and toughness; 
and exceptionally high in tension perpendicular to grain 
and cleavage resistance. As shown in the tabulation, .Masa 
exceeds Shagbark Hickory and Hard l\laple in all properties 
for \\ h1ch comparable. data are available except shock 
rcs1stan~c ( '' ork to maXImum l.oad) and compression across 
the gram. In the latter test 1t falls only slightly below 
Hickory. 
Shri~kage \'a lues for. Masa are shown in the following 

rabul:tnon together With Shagbark Hickorv and I lard 
1\ laple. Volumetric shrinkage of 13.9 percent ·for Tetragas-

SP«•es and Source 
i\lc~a 

('fetTagartTis bJ/mmifera) 
Puerto Rico 

Shagbark llickoryl 
(Cary a cr.:ma) • 

United States 
liard ,\taplc' 
(A Cc.T saccb,mwr) 

Uni1cd Sratcs 

-IIJ. s:-bcpl. Ag~. Tt'(h Bul. -179. 

4-4 0.18 •3·9 

7·0 

4·9 9·5 

~~~h~~~::~:~cr~ 
1
is aver~g~ for most woods of comparable 

a c . 
1 

• ' 3 r 1ough It 15 clear thar the volumetric shrink-
s~itclsof c:~c t~~:c~ :~:t of Hard \1aple or Hickory. This in 
Hard 1\ laJ>lc. l·n I t ~lasaRex~eeds these woods, particularly 

, ' 'ens1tv. ad1al sl .· k cent, tangential 8 · · u m age averages +4 per-
·S percent, and the high ratio of tangential 

• 

l27 
95 TROPICAL \VOODS 

to radial shrinkage is c 
Longitudinal shrinkag.rc ~tpa~1blc to tl~:tt of I·lard ,\taple . 

T 
0 •1 0 percent Is normal 

he heartwood has been rc c J . · 
attack but in tests intend d P )ftc to be r~'iJStan~ to insect 
atta k b r d • . . e to measure Its rCSJStance to 
the cl . ) d '{ 't' lood ternutcs, \ Vokotrll4 rated the wood in 

east es1ra > e group Tl . d 1 . d bT · · te '' 00 tas been sa1d to lack 
ura I It)' m contact with the ground bm de . . 

data on Tet · l 1 .. • C3\ reststance 
d • . d" ragastrrs 'a samifcra available from 'the present 

stu. y m lcate th?t the heartwood is ,·en· durable in its 
~Jsta~ce to a whJte-rot organism and extrcmelv variable in 
Its resistance to a brown-rot fungus although averaging 
dur~ble to very durable. Masa is rated low in resistance w 
marm~:borer attack on the basis of tests conducted m 
Hawanan waters. 

The wood is moderately difficult to machine. 
Ma~a is used locally for the better grade of interior con­

struction and carpentry as well as for furniture and oars. 
At one time it had considerable use as staves for sugar 
barrels. The wood docs not have a particularly distinctive 
figure but should be very suitable in furniture· and cabinet 
work as a substi~te for . Birch and Maple for solid parts. 
Other uses for thiS wood mclude house and factorv flooring 
and general and durable construction. • 

References: 8, 17, z9, 63, 79• 83, 114. 

Vitex Kuylenii Standi. 

Flor Azul (meaning blue flower) is the usual name for this 
tree in Honduras; it is also used in British Honduras, along 
with the equally ~encral name Fiddlewood . (better. applied 
to Vitex Gaumen). The Guatemalan name 1s Barbas. 

This species is found in Mexico, Guatemala, British Hon­
duras and Honduras. The tree is generally small to medium­
sized.' In Guatemala its wood is considered inferior to that 
of Rajate Bien. 

The woods of the two species are much alike and have 
very similar mechanical properties in the green condition. 

these reasons the data for them are combined here. 
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RAJATE Blf~ Vitex Cooperi Standi. 

Rajatc Bien is the name in Guatemala, whe~e it i~ some: 
time.' confused with Barbas or Barabas, Vrtcx Kuyl_cuu 
Stand\. ·n,c i\\cxican and Honduran names arc not certamly 
kno\\ n but may be Ncgrito Coyote and Flor Azul respcc-

tinly. . 
The known range of this species includes only ~lcxtco, 

Guatemala, and Honduras. I t is probable that it also occurs 
in British llunduras. Rajate Bien is a medium-sized or 
occasionally large tree. 

So little is known about the timbers of the various species 
in this genus that there is little basis for comparing their 
relative properties or for suggesting that several of them 
may be similar. Their close relationship with several valuable 
Eastern llcmisphere timbers, includjng Teak, makes them an 
interesting group for srudy. 

Heartwood tan, yellowish brown to dark brown when 
freshly cut in the. unseasoned condition becoming gray 
brown to deep brown upon exposure. Sapwood narrow to 
rather thick, usually not sharply demarcated, cream to gray­
ish ran turning to a pale brown after drying. Grain usually 
straight hut sometimes wavy. Texture fine to medium, uni­
forn~~ growth layers indisti~ct; no characteristic figure; no 
distincri\'e odor or taste when seasoned. Heavy, comparable 
to yellow birch, with an a\·erage specific graYity of 0.53 
(o.4; to n.s6) on the basis of oven-dry weight and g reen 
,·olume. \\'eight per cubic foot averages 66 pounds in the 
green condition and 40 pounds when air dry. 

\Vhen air seasoned at a moderate rate Vitex Cooperi ex­
hibits little or no seasoning defects. This wood is reported 
hy. Record an.d Hcss70 as drying very slowly hut without 
:-.cnous checkmg. The results of observations made on a 
limited amount of materi-al of Vitex Kuylenii from H on­
duras showed great variability in seasoning characteristics. 
Some material which dried at a fast rate showed little 
chc:king while other material checked badly even though 
drymg more slowly. 
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In their mechanical properties Vitex Co~peri and Vitex 
Kuylenii are sufficiently similar to be considered the same 

for practical purposes. 
The average ~alues s~O\\~o for. these species. i~ the accom­

panying tabulation are 10 li~e With those exh1b1~ed by most 
woods of the same density m nearly all properties. In com­
pression perpendicular to the grain these V itex. species ~re 
distinctly above average. They are compared directly With 
Hard Maple and Pe~simmo~, bo~h of greater. den.sity than 
Vitex, in the tabulauon. It IS evtdent that Vttex IS closely 
comparable to H ard Maple in all static-bending properties, 
except work to maximum load, and hardness; it is consider­
ably superior to Hard Maple in crushing strength and com­
pression across the grain, but inferior to Maple in shock 
resisting ability. The chief clistinction in the properties of 
these Vitex species and Persimmon is the considerably 
lower shock resistance and slightly lower hardness of Vitex. 

1 he shrinkage of these Vitex species is appreciably less than 
for most woods of comparable density. 

Species and Soun:e 
Vitex Cooperi 

Guatemala 
Vitex Kuylenii 

Honduras 
Average 

Yellow Birch1 

(Betula lutea) 
United States 

Black Locust1 

(Robinia pseudoacacia) 
United States 
lU. S. Dept. Agr. Tech. Bul. 479. 

Radial 

H 

2: .8 
3·1 

7·1 

4·4 

SHRINKAGE (percent) 
Tangential Longirudinal Volumeuic 

7·1 0.15 10.9 

5·8 0.18 10.0 

6.4 0.16 10-4 

9·1 r6.7 

The a~crage volumetric shrinkage of 1 o.4 percent is only 
two-.thirds tha.t of Yell ow Birch, a wood of corresponding 
density, a~d ts. only slightly greater than that of Black 
Lo~ust which IS noted for its dimensional stability. Radial 
shnnkage of 3.2 percent and tangential shrinkage of 6.5 
percent are both below corresponding values for Black 

No. <)5 TROPICAL \VOOOS 
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Locust, but the ratio of tangential to d. 1 1 . 
d f 

· . ra ta \'a ues md1cates 
a egree o non-untform1ty in these two d. . h . 

h I · 1 L · . trecrrons r at 15 
rat er 11g 1. ong1tudmal shrinkage of 6 · · · 

f 
. . o. t percent IS \\ rthrn 

the range o nonnal vanauon for straight-grained wood. 
Little information is available concerning dunbility of 

the wood of th~se species .. Record. and Hess:;o in a general 
state~ent covenng 21 spec1~~ of .Vrte:r_ occurrmg in Tropical 
Amenca, report that durab1hty 1s vanable. Vitex Cooperi is 
reported by these authors to be used locally for durable 
co~struction. Vitex Ku~lenii is stated to be ·fairly high in 
resistance to fungal and msect attack bur of limited service­
ability when used in contact with soil or when exposed ro 
marine borers:ts Considerable quantities of V. Cooperi are 
in use in Guatemala as posts and heavy timber in contact 
with the ground; specimens in place for 16 years are still 
sound. In the present study, specimens of Vitex Kuylenii 
from Honduras were found very durable in resistance to 
both brown-rot and white-rot fungi. The re~atively hig~ 
silica content (o.r4 percent) of hear:woo~ of. Vttex Kuyl:m1 
suggests the desirability of f~rther mvesogatmg the manne-
borer resistance of this species. 

Both species are very easy to work and take a smo~th 
fi . h R . B'e derives its name from the ease With 

ms . aJate 1 n . 1 h b reported 
which the timber can be spht. Flor Azu ash elden 'Is . 11 

d.l and to o na1 \\e · 
to saw, plane, bore, and turn rea I Y• . 

f h ods are reported as bemg 
In Guatemala both 0 t e wo · Ra'ate Bien being 

used for general and durable construct•o;, thel more widely 
considered the better. of the ~0 

:"uses Rajate Bien ap­
uscd. Besides being smtable ~o~k~nes and planking, flooring, 
pears very suitable for boat eh ~hisels and instruments. 
dowels small-tool handles sue as. ·cs of' this wood is its 

·' d' haractensn One of . the ou~tan u~g c its density. In this and many 
low shnnkagc m relaoon t~1 k Locust and might well be 
other respects it resembles :cwood in its many specialty 
used as a substitute for thad 'able seasoning character­
uses. Because of the o~se~eFt::-'lzul, this wood is recom­
istics of the test matenal 0 
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mended only for durable and general co~struction. It may 
well be that further study of the scasorung characteristics 
will indicate that this species too can be recommended for 

more exacting uses. 

References: 48, 59, 6o, 70, 78, 79, So, 90, 94, 99· 
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Nac1ona and GJACOMETfO•, d • 11.n; junc 19\!· 
EsPaNA, RAMON, M Tropical II oo s J0-

3•· d de Santa ana. Ne\'a a 
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woods-!. Hardness. Tropical W oods 68: 1-11; December 1941; 
II. Screw-holding power. Tropical W oods 70: 1-15; June 1942; 
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1 
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P R S 
Note on the relatJVC stren~h of natural and 

61 £ARSON, . . Bul I Cal Pp . plantation grown teak in Burma. Forest .. o. 3• cutta. . 

9· J n.. De houtsOOrten van Suriname. Amsterdam. Pp. 
63. PFEIFFER, • en. 

144· 1916. a1 d 1 lantas usuales de Venezuela. Lirografia 
,.A p "D H Manu e as P 
""' ITTJ .... , • • cas P 458. 19z6. 

del Comercra, Cara . PVenezolana. II: I-SS7· 1947· . . 
6
5
. - Catal?go ~e ladAoral bosques. Bol. Sociedad de C1encr.Js 

66 _ Clasificac1on e 05 
8 

' r-.- 4' ]0' 9J•IIO· 193 • NatUTales, ~ .. cas, ·
1 

dian timbers. Indian FOTetter z8: u: 449-
67 REA JoHN T. West n 

· So; becember r90z. . rossries in Salvador. Tropical Woods 
68 REcoRD SAMUEL J. Railway c 

. I: 4-6; 'March 1915· River watershed. Panama. Tropical 
69 -Trees of the Bayano 6 

· Woods 5: 4~ 1 3; March 191 · 
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83. Rotc, ] t:A~ T. Dicciooario botanico de nombres ,·ulgares cubanos. 

Havana. 1928. 
84. Sc"!-EHFR, THEOOOR~ C., and DuNcA~. CATRERINE G. The decay 
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92. -.-Hora of the Panama Canal Zone. Comrib. U. S. Nat'l Herb­

anum (\Vashingtcm) 17· 1-416; January 192ft 
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-- • • • 2 3 ot. nes) :JO: 1-418. 19JI. 

95· Addmons to th,e Sapotaceae of Cenrral America. Tro ical 
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TEIXEI

RA DA FoNSECA EuRtCO. lndicadar de madeuas e plantas 
104· . ' . p 1 

uteis do Brasil. Rio de JaoeJI'O. P· 343· 1 9~-· _, .. 

T A 
V Malayan timbers tested m a green conumon. 

105. ROMAS, • • 
Malayan Forester 9= IA51-157; ~o. \Vorld Timbers, Volumes ' 

1o6. Timber Development ssoc., t · 

& z. London. 1946· H R ble a valuable forest tree in Puerto 
107· \VADSWORTH, FRANK • o ' 6· January 1~3· 

Rico. Caribb~an F
11

?dresterd ta~~~!j} p'entapbylla. Caribbean For-
8 - Tabebma pa I a an 

10 
• J nuary 1944 • ester s: 1: 99; a M Th. effect of water-soluble e:ttract1ves 

109· \VATERMAN, ALMA . eical American woods on the growth 
from the heaJtwood of o:oiT . al Woods 88: I-ll; December 
of two wood-decay fungr. ropiC . 
1946· A d of the Caryocaraceae. TropiCal 

I 10 \VILLIAMSt LLE\VELYN· stU y H' 
. Woods 41: J-IB; June J93S· p ru Field Mus. Nat. 1st. 

W d of northeastern e . be 6 
I I I. ({;c of ;.,t. Series. 'asS: dle-~~~e~:dC:. B~. t!c: No. z, Minis-

~ d ras econonuc 9 Ill· ~ a Ae . 8t Cria. Caracas. Pp. 97· 193 . venezolana. Sen·icio 
terto de gn. · as en la guyana 68 1 

Ex loraciones botanrc . Cria Ca111cas, Pp. 4 . 19-f . 
113· - . P M' 'sterio de Agr1. & · 

Botamco, m• 
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115. \VooosoN, Roa£R.T E., JR. Apocynaceae. N. Amer. Flora (New 
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Tree 
No. Species 

Aspidosperma cmentum 
u " .. .. 

Am-onium grii'Ueolem 

" 
" 

.. 
~ 

k 

41 

.. .. 

... 
ll 

.. .. 
" .. 

TEST MATERIAL 

Top Diame­
Tree Diameter ter of 

Height, at snunp, ten log 
Soutce feet inches inches Character 

British Honduras 14 
.. •• J8 15 .. .. 

Honduras 
Venezuela .. 

" 
Puerto Rico 

'' II .. .. 
Brazil .. 
Honduras .. .. .. 

•• .. 
Panama 

S3 
84 
91 
6o 

70 
76 
n6 

ss 
4S 
43 
64 
83 

100 

9S 

19 
11 

13 
1Z 

11 
z6 

14 
19 
18 

10 

IS 
II 

zo 
31 
38 
46 

16 
19 
J8 
IS 
17 
tS.s 

Old growth. 
Old growth. 
Old growth. 
Old growth. 
Second growth. 

17.0 Second growth. 
10 Second growth. 
19 Old growth. 

6 Old growth. (?) 
s-s Old growth.(?) 
S Old growth. (?) 

14 Old growth. 
zo Old growth. 
14 Old growth. 
31 Old growth. 

2H • " " 90 35 30 Old growth. 
J,il& • .. " Ss 43 2.7 Old growth. 

....,_ IAdii bli Of jJililt fJOiD llie U. S. Na't"f l)epenmeoc, Tennloalliliod, Caillorola. 

Remarks 
Hardwood transition 
forest, creek banks. .. 
Mountains 
Plains, without hills. .. .. .. ,, 
Lower montane ever­
green forest, lower 
slopes. .. 
Virgin upland forest. 

Mountains 

Upper mountain slopes, 
7000' clev. 

~ 
'C ...,. 

...., 
~ 
0 
~ 
c=; 
;;J> -~ 
< 0 
0 
0 en 

-..$>. 



TEST ,\ JAT£R1Al.--C011tillt1Cd 

Top Oiamc· 
Tree Diameter rer of 

Trtt 
Height, at !tump, te~t los 

So. $pecic5 Source feet iochc! int he~ C.haraeter 

·4' Cordi,, .tliiodor.1 Briti~ii i ~ondurali IJ 

\0 " .. .. .. 10 til 

" .. " .. 
5' 

19 11 

f\s .. .. 1 Jonduras 103 10 II Old growth .(?) 

86 
.. .. .. t6 Old growth.(?) 94 11.5 

S7 .. " 
.. 103 10 13 Old growth. (?) 

~s!l 
.. .. '•c~;agua 97 21 • s.5 Second growth . 

:89 .. ,; Old growth. Ill 24 10 

! 9() 
.. .. .. t tl. ; Second growth. 9' 10 

J ~O 
.. .. H onduras Old growth. ' 7 

137 Caryor.ar -z:illosum Brazil 97 .p 39 Old growth . 

181 • .. .. .. 
37 1 

,, .. ! 0 

:-tj Dicorp1ia p.1rnemh Surinam 120 11 Old growth. 

!-J6 
.. .. 

74 32 !0 Old growth . 

! 13 Escln:..•eik r.r .~ .HptimM Bri~!sh Gui.~na 109 18 t6 Old growth. 

: ' 5 
.. ,, Old growth. 99 '7 '4 

66 H ymetJ.lC•l courb.rril Surinam t8 

103 
.. .. H onduras t 6 Old growth. (?) 77 I 3 

104 .. .. .. Old grov.'th. (?) 51 12 IO •• l 

164 
.. .. Pucrco Rico 49 '9 •+5 Second growth. 

.. .. " .. 
' 4 Second growth. r6s 49 17·5 

166 
.. " .. " _ _ _ _ . 48 z5 ' 7 Second growt h. 

• Received in rhe form ol plank from the U S. Navy Deparr.meor, Terminal Island, ·cal{forn ia. 

Tree 
No. 
:u6 
117 

118 

2.:10. 
M·J 

Species 
H ymenaea Davisii 

" I& 

.. .. 
Lo_,.,,pum S.grni .. .. 

.. .. 

T EST :\IAT£RIAL- Continued 

Top Oiame· 
Tree Oiamerer rer of 

Height, a1 srump, 1es1 lo~ 
Source feel inches inches Character 

British Guiana 12.9 zo 19.7 Old growth. 
" " 11 z zo 18.5 Old growth. 

" " 102. 

British Guiana 98 
" " 113 
" .. 110 

Surinam 107 
Panama 101 .. 

H 

PueEtO 1Uc:o 

104 
90 
70 

.. H 72 
H H 6s 

British Guiana 10) 
.. .. 128 
A .. 

Surinam 
Hoodnru .. .. 

II) 
104 
70 
73 

16 

20 
20 
18 
22 

so 
411 
5'4 
24 

2) 
18 

19 
24 
18 

17 
z:a 

12.7 Old growth. 

1 s Second growth. 
17 Second growth. 
13 Second growth. 
16 Old growth. 
31 Old growth. 

29 
29 
16 

Old growth. 
Old growth. 
Old growth. 

16 Old growth. 
u Old growth. 
13 Old growth. 
20 Old growth. 
IS Old growth. 
14 Old growth. 
16 Plantation. 
:zo Plantation. 
1 z Plantation . 

~~~~ 

Ri\'cr flood plain. .. " .. 
Second gro\.\'th forest . 

. , ., u 

" rockv soil. 
R;tin forest, hillv. .. .. .. 

" .. .. 
\ tountains. 
\'irgin upland forest. 

Upland forest, sandy soil. 
Low; sandy soil. .. .. .. 
,\ lixcd fo rest, brown sand. .. .. .. .. 
V irgi n forest, le,·el. .. .. " 
I .ower montane ever-
g reen forest, steep slopes. 

" " .. " 

Remarks 
,\lixed forest, brown sand. 
\Vallaba forest, white 
sand. 
Mixed forest, brown sand. 
Second growth foresr, 
brown sand. 

" h 

u " 

Sandy soil. 
Upp,Per mountain slopes. 
7000 clcv. ,, .. 
Lower montane C\'er­
green forest. steep slopes. ,, .. 
Mixed fo resr. b rown sand. 

" u - ,, •• 

Low: s:mdy soil. 
L~~·cl , It!~\' pa)-rurc l:lnd. 

~ 

+ 
·~ 

'" 

o-1 
:;:r.:l 
0 :g 
(') 
~ 
r 
:; 
0 
0 
0 
rJ) 

z 
0 . 
'¢ 
Vl 

z 
9 

-.c ..., 

---i 
~ 
0 
"'C 

~ 
r-
~ 
0 
0 c; 
u: 



TEsT MATERI,u,-ContimJcd 

Top Di~me· 
Tree Diameter ter of 

1 rc:oc 
Heisht. at srump. test log Chnr:tcter 

1\;0 Specie• 
Source feet onche~ onche~ 

TectoiUI gramiis llonduras 76 '9 14 -Pl:mtation. 
,o, .. " 

.. HI '4 Jl Plantation. 

303 .. " 
.. 81 '9 '4 Plantation. 

J05 
241 Ocoft+•l rubra Surinam 114 '4 Old growth. 

Z-f9 " .. " 104 rz 2.0 Old growth. 

79 
Pseudosamanen guacbapcle 1 Ionduras '4 Second growth . 

8o 
.. " 

.. 40 15 10 Second growth. 

81 " 
.. " 53 16 10-5 Second growth . 

88 Tnbebuia Donne/1-Smitbii " 48 18 8.7 Approx. 11 yr. 
old. 

90 
.. " " " 63 13 II Aprox. , 4 yr. 

0 d. 

II II II .. 36 Old growth. 
Jll 

95 22 

82 Tabebuia guayacn11 " 111 18 14 Old growth. 

83 " " " 93 21 13-5 Old growth. 

84 " " 
.. 134 14 16 Old growth.(?) 

45 Tabebuia pentapbylla British Ilonduras 13 

48 " " 
.. " 36 11 

49 
II .. .. " 22 

76 
.. " Honduras 63 15 16 Old growth.(?) 

77 " " " 48 16.5 u.s Old growth.? 

321 " " " 83 18 19 Old growth. 

TEST MATEIUAL--Contlnueil 
TopDiame-

Tree Diameter ter of 
Tr~ Height, at srump, teSt log 
N o. Species Source feet inches inches ChuacteJ_ 

42 T ermi1Uilia fZ11UIZO'nia British Honduras 13 

S4 " C& " .. 30 19 .. " " " 2.1 ss 
7.07 " " British Guiana 107 18 16 Old growth. 

208 " .. " .. 102. 17 16 Old growth. .. " " " 104 2.0 19 Old growth. 
7.09 

167 Tmaganris balttm'lifera PuertO Rico 52. 23 17 Old growth. 

" .. .. .. 76 14 Old growth. 
168 

17 

" " " " 77 14 19 Second growth. 
•69 
286 Vites Cooperi Guatemala 64 18 •H Old growth. .. Old growth. 
7.87 " .. 57 IS-S u.s 
91 Vites Kuylenii Honduras 6s 10 14 Second growth. 

" " 
.. 99 19 15 Second growth. 

93 

t 

Rernuk1 .. .. .. " .. " .. 
" " " " 

Low; sandy soil; some-
times under water. 

...., 
.. " ~ 

0 
1-0 -
~ 

Second growth forest. t""' 

Second growth forest, ~ 
low hills. 0 
Level terrain. 0 
Virgin forest, steep hills . 0 
Mountains. 

CJl 

" 

Swamp. .. 
Pasture land . 
Second growth forest, z 
flat. 0 

Plains. '0 
- -- ...... 

Remarks 

\Vallaba forest, white 
sand. 
l\lixed forest, brown sand . 
\Vallaba forest, white 
sand. 
Lower montane ever-
green, slope. 

H H .. .. 
Rain forest, flat. .. " .. 
Plains. 
Plains . 

~ 
'0 ..,. 

.-1 
::0 
0 
'"0 ..... 
Q 
r 
~ 
0 
0 u en 

~ ..... 
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CU~IULATIVE INDEX TO TROPICAL JVOODS 

NUMBERS 1 TO 94 I~cLUSIVE 
All indexes are compromises between convenient concise­

ness and complete but bulky referencing. To achieve a 
measure of completeness without excessive bulk the basic 
index to this series has been prepared with a maximum 
amount of consolidation under major subject heads and the 
minimum amount of cross-indexing or individual refer­
encing. The major heads consist of World divisions and 
countries (named), Anatomy (of wood), Flora, Forest Ex­
ploitation, Forest, Forestrr, ld<;ntification, ~ames, Proper­
tics of wood, Utilization of woods, \Vood Descriptions, and 
numerous lesser categories. 

All countries or geographical divisions are listed under 
one of the following: Africa; America, North; America, 
South; Asia; Australia; Europe; Oceania; West Indies. Thus 
the '\voods of Ethiopia arc indexed AFRICA, Ethiopia, 
Woods of. 

Under the heading Anatomy arc listed the structur.1l 
features and also references to anatomical Description of 

woods. 



The tenn Flora as used in this index refers loosely. to 
. 1 t that may be useful for taxonoiJUc pur-boramca accoun . . th k 

. 1 omc instances these may be addtt.w~s to e nown 
P~~ {:1~ainly trees) and in others: descnrm·e accounts of 
fhc vegetation of a gi,·cn geograplucal regJOn. 
The~ heading ForcstrJ co\"ers ~an~· di~ercnt phas~ of this 

complex profession. Forest Expl01t,1tro11 mcludes loggmg and 
ioresr usc. 

The abbreviation art. refers to complete articles printed 
in Tropic.1/ Woods " hilc re-..:. denotes that the reference 
w:ts rc,·icwcd or abstracted in the issue noted. 

(rev.) 
Flora (rev.) 

41 :53; SO:S2 
Forest exploit. 

17:59 
Forestry (rev.) 1!•41; 

87:5S; 94:62 
Forests (rev.) 93 
Lauraceae (rev.) 

56:31 
Monkey apple 

4:38 
Rubber (rev.) 
Rubiaceae (rev 
Sandaleen 
Timber 

18:64 
Woods of (rev ) 

Algeria, Bark anatomy 
(rev.) 26:40 

Forests (rev.) 29:51; 
42:52 

W oods of (rev.) 17: 
26:40 

Anglo-Egyptian Sudan 
(See Sudan.) 

Angola, Flora (rev.) 
45 :48; 55:36 

Forests (rev.) 64:Sl 
Leguminosae (rev.) 

46:62 
Monotes (rev.) 49:39 

Bechuanaland, Flora 
(re\',) 90:53 

Belgian, Forestry (rev.) 
28:41 

Belgian Congo (rev.) 
14:5 1 

Cinchona cult. (rev.) 
60:61 

Flora (rev.) 19:66; 
24:46; 27:47; 36:69; 
40:58; 41 :54; 43:45; 
46:63 ; 53:60; 55:38; 
84:33; 86:45; 87:57 

Forest exploit. (rev.) 
67: 41 ; 90:56; 91:63 

Forestry (rev.) 39:68; 
89:63 

Forests (rev.) 11:44; 
19:66; 29:47; 67:41; 
90:56; 92: 59; 94:64 

r nsect protection (rev.) 
89:64 

Thymelaeaceae (rev.) 
46:63 

British 
sources 

Cameroon, (rev.) 
27:48; S3:61 

Forest exploit. 21 :h 
(rev.) 19:67 

Forestry (rev.) 25:44 
Forests of French 

(rev.) 26:40 
Mahoganies 21:1 
Rain forests (rev.) 

23:38 
\Voods of (rev.) 19:68; 

20 :43 ; 26:40; 42:53; 
50:53; 93 :64 

Congo, Chern. study 
woods (rev.) 94:67 

Erytbrina (rev.) 46:62 
Forests (rev.) 17:62 
Medicinal plants (rev.) 

45:49 
Woods of (rev.) 19:66; 

3R: 53 
Flora (rev.) 50:52 

Forest exploit. (rev.) 
85:32 

Fossil woods (rev.) 
43 :44 

\Voods of (rev.) 30:56; 
62 :43; 92 :58 

&$( Tropical, Flora 86:3 
Egypt, Fossil woods 

(rev.) 93 :64 
Forestry (re,·.) 60:60 

Wood anatomy (rev.) 
60:60 

Ethiopia, Flora (rev.) 
S5: 35 

Forests (rev.) 66:47; 
92:56 

Woods of (rev.) 64:51; 
94:63 

French Colonies, Forest 
exploit. (rev.) 4:28; 
2c5",.41 · 86:45 

Forest Resources (rev.) 
17:68 

ForestrY (rev.) 91:55 
Foresu (re\'.) 28:49; 
29:53; 91 :55 
Trade names (rev.) 

9l:SS 
Vernac. names (rev.) 

91 :55 

Woods of 17:67; (fey,) 
26:41; 27:SOi 28:49; 

45:49 

18:64 
l'teach Guinea. Fo.rea 

(rev.) 11:44 
FI$ICb War. Floa 

(rev.) ~9:68,69 
Woods of (rev.) 11:43 

Gaboon, Plora (rev.) 
27:48.~ 42:S2; 46:63; 
89:60; 90:'S7 

Forest ezploit. (rev.) 
19:69 

New tree (rev.) S7:34 
Okoume (rev.) 24:47 
Woods of (rev.) 19:68; 

25:43; 40:58; S5:38 
Gold Coast. Flora 20:17; 

(rev.) 25:45; 50:S3; 
85:34 

Forestry 94:64; (rev.) 
5:3S; 40:59 

Forests (rev.) 1.3:56; 
91:62; 92:S9 

Logging (rev.) 69:46 
Teak (rev.) 14:Sl 
Woods of 28:7; 3S:l; 

(rev.) 9:29; 17:61; 
28:42,49; 41:54; 56:32; 
69:46 

ltal. East, ForestrY (rev.) 
90:58 

Forests (rev.) 90:S8 
Woods of (rev.) 61:69 

ltal. Somaliland. Flora 
(rev.) 42:50 

Tannins (rev.) 11:42 
Ivory Coast. Efttlmllro­

pbragnua (rev.) 
28:44 

Flora (rev.) 27:48,49; 
28:44; 34:53; 38:S4; 
41 :52; 43:47; 49:40; 
50:S5 

Forestry (rev.) 17:63; 
22:47 

Forests {rev.) 23:36; 
37:60 

Khaya exports (rev.) 
17:66 

Sterculiaceae (rev.) 
24:48 

Woods of (rev.) 17:63; 
19:68; 28:44; 38:54, 
93:64 

Kamup. Flora (rev.) 
U:48; 19:66 



AFRICA. . 
K:~rnnga-Contin•lt'd 

Forc-ts (rc1·.) .27:46 
\ Vuod~ of (n'\ .) 

15 : ~6.49; 35:71 
\\'oods, srst. ,tuJ) 

(rc,·.) 15:4 
Kcnp, Flor:a (re\' .) 

11:4j; 47:45 
Forest explott. tr~l .) 

' ' ·42 
Fd"~tr)' (rev.) 21:41 
Forests (re1•.) 60:59 
\Yood~ of (rn .) 52.44 

Ltberia, l'Jor:t (re1 .) 
50:32; 52:44 

Forest ~un·cv 20:32 
J'(lf~ts 2b: 16 
Wood~ of 29: I) 
Ynle-rin:~ronc coli. 

22:16 
Libyan J>c~crt, l·lura 

(n·v.) 41:54 
,\1adaga:.car, CaLinct 

woods (rei.) li ;53 
Flora (rc1·,) 36:67; 

41:52; 43:43; 44:H; 
48:43; 53:57; H :57: 
87:58; 90:57 

J'lora, Comorcs I. 
(re,·.) 39;68 

Forest exploit (rc1·.) 
19:65 

Forestry (re\·.) 28:35 
Forests (fC\·.) 26:36· 

90:Si ' 
L:mrace:~e (re1·.) 60:S9 
Longotr:l 13: 1; 14:30 
MangrO\es (rev.) 18:62 
~antes (rc\ .) 28:J5 
• ames, \'cmac. (rei' ) 

S3.5i . 
Palissandrc (rei'.) 
17:54, 18;63 
Pll)'Jianthccac (re\ ) 

51:32 . 
\\~uuds of (nw.) 17. B· 
\\~~~4S; 28:35; 45:49 I 

( ds of Comnrcs I 
rC\',) 93•64 

t\laumius I• u~h 1 . n: 
13 

• ,. or 11accac 

1 X<Jtic tree~ (re\ ) 
45:46 • 

Fnrc~t~ (re\',) Hl·G6 
Mnmmiaceae ( r~, '> 

34:51 • 
Ma>umbc , 

( 
, r orestl) 

'1 rc\',) 92:58 
,, orocco I' 

14 so' orests (rc\ .) 

1 

1\tount Elgon, Flora 
(rev.) 36:73 

~amaland. Flora (rev.) 

I 
43:45; 44:55; 45:48; 
;): 36; 56:30 

'iecria, Flora (red 
. H: 59: 5:1:61; 93 :65 
fore~uy (rev.) 8:36; 

19:66': 25:44; 4:?:55; 
63:48; / 9: 39: 92:60 

Forests (red 2·H8; 
42: 55; 59:64 

Useful trees (re1·.) 9: 29 
Vc~. T ypes (rev.) 

57:33 
W oodland classif. 

(rei'.) 87:61 
\\'oods of (re\' .) i:-46 
\\' oods of. identi f. 

( fCI . ) 31 :59 
' orth. Anatomy of barks 

(red 32:44 
\\'oods of (re\'.) 32: 44 

:\'yasal:md, Flora (re\•,) 
49:39 

Forestry (rev.) 10:66 
f orcsrs Cre1·. ) :?5;38 

Rhodesia. Flora of north­
ern (re\'.) 19:66 

Flora of southern 
(re\·.) 48:44 

forest e:\'J)loit. (re1· .) 
25:40 

f orestry (re\·,) 25:40; 
29:46 

Foresrry of nonhern 
(rc\·.) 28: 39 

Forests (rev.) ' 5·40· 
56:31 - . • 

r oresrs of nonhern 
( r CI',) 35 :69 

~~dwood (rer .) 35 :69 
oods of 13:3· (rev) 

:!9:45 • . 
\\'(oods of southern 

rei',) 41 •53 
Sal!ara, f'lora . (rev.) 33:5 6 

I oresrs (rei·.) 1 '. 43. 
52:45 -· • 

\\' Cicnc oods of (rev.) 33:56 fs1·146F orestr}· (rev.) 

l·ore~rs (rev) 47 ·47· 
.. 93:66 . • • 

Saerra ( e 
( • one. Forestry 

T' rev.) 94:64 
•;nLcr extraction 

C'. hrc\',) 88:45 
oJOUt (' ' f 

19:6lona c rae (re\'.) 

l·xotic C 'f ont crac (rc\·,) 

Flora (rev.) 45 
53:57 

Forest exploit. 
90:59 

I'orestry (rev.) 
15:56; 21:63; 
60:59 

Forests (rev.) 
70:41; 76:53 

Vegetation (rev.) 
\Voods of (rev.) 

45:47; 58:49· 
South Cc Flora 

(re\',) I 
Span. Guinea, 

(rev.) 36: 
Sudan, Forestry 

60:60 
Forests (rev.) 22 

Tanganyika, Flora '--'-·· .. """ 
3~:52; 40:56; 43:44; 
4> :46; 46:60; 48:44· 
56:31 ' 

F~rcsts (rev.) 46:60 
\\ oods of (rev.) 61:49 

Togoland, Forests (rev.) 
14:54 

T raosl'aal, Flora (rev.) 
37:56 

Tropical, Flora 8: 17; 
(rev.) 28:36; 32:42; 
40:57; 44:55; 46:61; 
49:40; 51:33; 53:60; 
54:58; 64:50; 90:58· 
91:61 ' 

Forestry Cre1·.) 47:46 
\\:o.ods of (rev.) 90:58 

Tumsaa, Forests (rev.) 
22 :42 

Uganda, Flora (rev.) 
44:57; 66:51 

Forc~uy ( rt·\·.) 14:53; 
23:35: 66:48; 92:59 

F orcsts (rev.) 53 : 59; 
.66:48; 90:58; 93 :65 

:\:ames (re\·.) 14·H 
\\.oods of (rev.) ' 59:63; 

93:65 
\Vest, Aucoumca ( rev.) 

15:52.53 
A mdirc (rev.) 15; 50 
CblorofJbora (rei'.) 

15:52 
Flor:t (rev.) 37:57; 

42:53; 43 :46; 91 :60 
t:orestrr ( rc \·,) 24:46 
I orcsts (rc\·.) 17:57· 

52:45 , 
Lc~ruminosac (rc1•.) 

62:44 
Kames (rc,·. 

56:14; 61:58; 68:59 
Forests 14:20; (rev.) 

8: 19; 19:41; 32:23; 
46:36; 72:36 

Geology (rev.) 22:19 
Mahogany, cult. (rev.) 

19:43 
Mahogany forests 

(rev.) 14:40 
Mangrove forests 14:20 
New Dlllbtrgi4 12:4 
New species 7:4;9: 10; 

11 :8; 12:4; 16:38; 
18:30 

New uees 11:18; 16:38; 
18:30 

Ocbroma (rev.) 4:26 
Paper woods (rev.) 

4:27 
Pine forests 14:21 
Redwood 9: 12 
Resources (rev.) 41:44 
Stumpage rates 10:56 
Trees (rev.) 62:36 
Vernac. names 24:15; 

25:23 
\Voods of 4:12; (rev.) 

41:44; 66:36; 87:40 
Year book (rev.) 20:33 

Canal Zone, Arboretum 
8:1 

E."qler. gardens (rev.) 
26:22 

Flora (re\•.) 6:22; 14:42 
Gardens. catalog (rev.) 

22:20 
Costa Rica, Balsa (rev.) 

15:34 
Flon (rev.) 36:46; 

39:45; 53:45; 54:43; 
56:14; 57:20 

Forests 75:1; 79: 10; 
(rev.) 76:49; 80:18 

Logging (rev.) 90:46 
1' atural resources 

(rev.) 70:38 
Pine 32:2 
Vantan~a 75:5 
Vernac. names (rev.) 

53:45 
Guatemala, Flora 7: 10; 

11:10; 14:25; 67:1; 
84:1; (rev.) 44:38; 
49:30; 51:21; 59:53; 
74:44; 78:47; 83:24; 
86:33; 88:39 

ForestS 67:1; (re\'.) 
90:44 

Names, Check List 7:27 
New species 7:4; 10:4; 

11:18 



AMERICA . . ~o~Tll 
Guatemala, ContrmuJ 

Peten plants (rc,·.) 
'1 ·'21 • 6~:36 - . • • ?Q ,. 

Pmc de~trUctton ~ : n 
Plant rc. ources (rc\ .) 

i0:3S 
l londura~. Bot. explor. 

lO:H 
9 

.~ ,~. 
Flora 10:10; 21. : H!-1• 

(re,·.) 21: f 6; 26: .!0; 
33:il, 54:42 

l'orc~ts 10:1) .. 
M;,0 sa scbomburgku 

I 14 " 
' cw ~pedes 10:4; 16:4, 
'\,c'' m:c~ l6;4i 
Pine fore~~ J0.8 
RII\C:\\'OOd 12: 1.4 
Vc;,ac. names 21:31 

Ma\'a 1- mpirc. plants 
• (fC\',) 62:36 

Mexico, J\mapa 8:8 
Bale he tree 21:6 
Cactaccac (rc\',) 50:41 
Cedro H:9 
Cuprcsmr ( rc\'.) 93:59 
Ebano (rc\·.) 6::0 
Export duties 16:42 
Flora 27:1i; 28:10; 

30:6; 32:H; H;l: 
53:1; 60:10; (re\',) 
11• 19· 21'45· '6·'0· 
38;39; 39:44: 41;4,; 
42:38, 44:36: 45:28; 
46:34, 47:2i; 49:30; 
51:21; 52:30; 53:41; 
54:42, Si;20; Sti:Ji; 
59:53, 61:60; 62:36; 
63:39, 64:43; 65:44; 
66:36; 6i:35'; 6S:511· 
i0:3S; i3:43; i4:+l; 
7S:li; 76:H; 7b:47; 
81:49; 114:38; 86:30; 

. &8:38, 89:56; 94:54 
l·lura, Yucatlln (rc\',) 

24:31, 28:24; 31:4?; 
• 53.44, 80: 1i 

f- orcsr exploit. (rev) 
80:18 . 

Forcsr exploit., Yucatan 
. (rev.) 37:47 

I orcsr ~· ( rc\',) 70: 18· 
• 74:43; 110.18 ' 

I·orcm 53:1: (rev.) 
41 43; B-42; SH:15 

LaurJccae ( TC\' .) 85. '4 
Mahogany 3.8· 21·6 • 
l\lalpighbcc:u: • y , 

(rev.) 47:2S uc:nan 

.1\tedicinal plants (rev.) 
76:47 

Nyssa (re,·.) 85:H 
Oaks (re\'.) 48:31 
Palo prieto 14:8 
Peten plants (re,·.) 

51:21; 62:36 
Phytogcograph:,.· (rc\·.) 

54:41 
Ph~ rogcographr, Yuca­

tan (rc\·.) 42 :39 
Pinus (rev.) 84:36 
Plant nctmes (re\·.) 

5~:42 
Rubiaccae (rev.) 71:36 
T.Uisi.1, Yucatan 26: H 
Useful plants (re,·.) 

16:5i 
Vegetation, map (re,· .) 

46:34 
\' CSlctation, Oa.xaca 

(re\·.) 11:28 
Vcrnac. names (rev.) 

9:20 
Virola 79:5 

Nicaragua, Englesing 
coli. 17: 18; (rel-'.) 
21:# 

Flora 17: 18; (re,·.) 
21:45; 33:11; 64:43 

Forests 93:48 
'\ew trees and shrubs 

1643 
Trees and shrubs 17: !8 

Panama .. Bombacaceae 5:5 
BoraJ!'maceae 5:6 
Brommn11 17:8 
Cooper coli. 16:35; 

fC\' , ) 21:44 
Couroupit:z (re,·.) 

24:38 
Flora ~:4; 36:4i~ 42: 21 ; 
~:2, ; (rev.) 12:30; 
;H4· ~5:52: 51: 22 ; 

O: 38, 6:49· 88· 39· 
94:54 ' ' 

~lora of western 16·9 
l·,orests (te\·.) 9 ,. 54· I· ore· f "· 
I srs o western 16: 1 
:cora 11 :2S 
M~nwood 8: 10 
MBmquartia f{uiammrir 

.10 

""' ~~' ,:Pecics 10:47; 
'\ ~); 17:8 
~7 ;recs 10:47; 1 I: 25; 

~~cy wood 12:6 
~ms (rc\·,) 35·5'1· 
l6:4849 .• , 

Ru!Jiac~ae 11 :25 

Termite resistance 
free names S: 12 
\\' oods of western 

Petcn, Plants (rev.) 
62:36 

Sahador, Cobobolo 
· (rev.) 4 :25 

Crossties 1:4 
Flora (rev.) 3 

13:51 ; 17:39; 
Forest exploit. 

32:26; 53:44 
Forelttry (rev.) Y.o~:::3ua7' 
Fore~;ts ( rev.) 92 
Rotenone (r ev.) 

Tehuantepcc, 
T res .1\ farias Is., 

(rc\'.) 14:38 
U.S.A .• Check list trea 

(re\'.) 85:20 
Ficus, introd. (rev.) 

89:54 
Flora (re\·.) 53:41; 

56: 13; 74 :44; 76:SS; 
84:25; 85:21; 86:26 

Flora, cult. (r ev.) 
36:47; 8 1:47 

Imported woods (rev.) 
93 :67 

i\Iarket ( re\·.) 3: 23 
V.S.A., California, Cork 

(rc\'. ) 90:4 1 
" 'nods of (rev.) 47:27 

U.S.A., F lorida, C ult. 
trees (re,·.) 17:39 

Forestry (re,·.) 49:27 
.\~ahoganr (re\' ,) 75:27 
~atural resources 

( rc,·.) 19:40 
Ornamental trees (re\'.) 

87:36 
Shade trees (re\·.) 87:36 

U.S.A., Louisiana, Flora 
(rev.) 86:27 

U.S.:\., Ore~on, liard ­
woods used (rev.) 
22 :48 

U.S.A., Texas, F lora 
( rc\·.) 74:44 

Yucatan, F lora (rev.) 
24:31; 2R:24; 31:49; 
53:44; 80:17 

Forest exploit. (rev.) 
37:47 

~ falpi~hiaccae (rev.) 
47:28 

P hytnJleography (rev.) 
42 :39 

T alisia 26: 14 

Al\tFRIC:\. PAN 
F 

Antarctic 
57:24 

Apocynaceae 
46:45 

Arawak plant :dmnes 
(rev.) 92:so7 -

Comus 19:4; 4)~6 
Fish poisons (nv.) 

47:35 
Flora (rev.) 36:$1; 

37:48; 42:41; 4~7; 
50:48; S3:4J; S6~2; 
60:49; 62:38; 6S'$; 
86:29; 89:61 

H~~diaceae (Jtf1111.) 
Lauraceae (rev.) !10 

M~~hiaceae ( l 
Melastomes (rev.) 

94:55 
Rosaceae (rev.) 62: 
\Voods of (rev.) 73, 
·woods of New W 

(rev .) 73 :42 
Amazon (See also 

Brazil, Peru.) 
Ducke exped. (rev.) 

24:42 
F lora 90:7; (rev.) 6:2$; 

62:40; 90:48 
Valley, woods of 74:1 

Amazonia, Notes on U:t 
Andean plants (rev.) 

66:37 
Argentina, Araucllri4 

(rev.) 69:42 
Caesalpima (rev.) 

48:35 
Flora (rev.) 37:49; 

42: 42; 45:34; 46:5h 
5 1:25; 53:53 ; 54:49; 
55:27; 56: 20; 58:42• 
61:64; 63:42; 65 :46; 
66: 41; 73:46; 76:52; 
78:50; 81:51; 83:18; 
84:32 

F lora, cult. (rev.) 
20:37; 23: 24; 25:29 

Forest exploit. (rev.) 
68 :62; 90: 50 

Forest resources (rev.) 
8:23; 87:46 

Forestry (rev.) 21 :47; 
60:52; 62:41; 70:38 

Forests ( rev.) 36:52; 
43: 35; 92:53 

Fuel woods (rev.) 
27:34 

=tlL~J 
cable ICSM d!it 

Woods Of~.) JCh49; 
48:34; U:SO; 55:27; 
56:21; 58~2; 64:41; 
74:47; n:43; 84:32; 
89:57 

Woods, Properties 
14: IS; (rev.) 57:24 

Bolivia, Flon (rev.) 
35:59; 40:48; 64:46~ 
70:18 

Forests (rev.) 21:48 
Quinine trees (rev.) 

66:41 
Rain tree 6:12 

Brazil. Araucarilandia 
(rev.) 28:27 

Ari!>"tolochiaceae (rev.) 
62 :39 

Bignoniaceae 62:27 
Botanical Garden 32:21 
Botany, histor. (rev.) 

54 :48 
Cabinet woods 5:1 
Coo perage woods 4 : 11 
Cult. plants (rev.) 

17:42; 48:33 ; 49:33; 
72 :40 

Eucalyptus, cult. (rev.) 
17:42; 91 :62 

Euphorbiaceae 76 : 11 
Flora 29:6; 31: 10; 

33 : 11 ; 19: 11; 42: 18; 
43: 19; 47: 1; 50:33; 
65 :21 ; 76: 11,15; 78:4; 
90:7; ( rev.) 24:42; 
26:24; 27:34; 28:27; 
31 :53; 32 :35; 33:18; 
34 :44; 35 :57; 36:57; 
37:49; 38:48; 39:51; 
41 :45; 43 :32; 44:42; 
45 :11 ; 46:43; 47:35; 
50:47; 51 :24; 52:36; 
53 :50; 55:27; 56: 17; 
$8:39; 59:58; 60:50; 
61 :62; 62 :38,39; 63 :42; 
64:44; 66:38; 68:61; 
74:46; 78:49; 83 :17; 
84:31 ; 86:36; 90:48; 
91: 50; 92:52; 94:56 

Flowering trees (rev.) 
32:35 

Ford rubber plantation 
(rev.) 32:29 

Forest conditions, Bahia 
2:6 

Forest ( rev.) 

Forest laws (rev,) 
40:48; 4S:33; 46:47 

Forestry 8:7; (.rev.) 
6:24; 18:58; 23:28; 
33:40; 36:58; 67:38 

FofeSIS 2:6~ (.rev.) 
U :S3; 21:48; 23:28; 
27:36; 39:55; 52:37; 
91:9 

Forests, Maranhao 
(rev.) 24:41 

Launceae 60:1 
Lesumiaosae (rev.) 

6:26; 24:42; 62:39 
Lonebot:IITpUS 69:2 
Mahogany 78:1 
Metric values (rev.) 

58:40 
Muirapiranga Sl: IS 
Mynaceae (rev.) 47:36 
Orchidaceae (rev.) 

62:39 
Palms {rev.) 69:38; 

JS:28\ 77:42; 87:41 
Pao mwato 49:1 
Parana Pine 85:9; 

(rev.) 93:61 
Phytogeography (rev.) 

46:41 
Plant geography (rev.) 

27:36 
Purpleheart 54: 1 
Redwood 61 :21 
Resins (rev.) 14:44 
Rotenone industry 

(rev.) 45:33 
Rubber (rev.) 5:22; 

32:29 
Rubber production 

(rev.) 89:57 
Sapotaceae 71:7 

Scientific voyage (rev.) 
18:59 

Sickmgill 27: 12 
SorocN 43: 18 
Tanning mat'ls 88:32 
Tunber exports 9:7; 

14:34 
Veg. oils (rev.) 14:44 
Vernac. names 22: 12; 

29:6; (rev.) 20:39; 
24:42• 27:34; 93:60 

Yh•z 64:29 
Walnut 10:Sl 
Wood anat. conven­

tion. 1936 (rev.) 
J6: 19 

Wood industries ( rev.) 
93:61 

Wood products (rev.) 
:62 
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Grecnl!c:tn fur~t 15 :7 
Lcgummosac (rev ) 

93:60 
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Bi~n•miaceae ( rC\' ) 

92:50 . 
Botany, Rencral ( .. ) 

75:28 rc~. 1 

Cacsalpiniaceae (re,·.) 
.J6:38 

Cm·.rmeri.t 51:12 
Collecrion (rev.) 51 23 
Curran collections 

19:1i 
Euphorbiaceae (re\'.) 

49:31 
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3~:.20; 36:13; 40:1.14; 
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i+: 44; ~6:49,50,51; 

77:40; 78:47: 79:34, 
80: 18,19; 83:22; 
!14:27,28,32: 85:26, 
86:35; 88:40; 89:56; 
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HIT::ardia 25:4 
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Lcguminosae (rc\·.) 

93:59; 94:55 
·' lahO!Z:IO\' I 13 
\limosaceae (rev.) 

-46 38 
'e'' Soroce.z 19:39 
'<.•\ tree ~2:13 
Palms (re\·.) 66:37 
Polygalaceae (re,· ) 

92:50 . 
Quinine (re,·.) s6: 36 
~l!SObcurces (re,·.) i0:38 

,1m r rests 19:34 L s:f:~19 plants ( re,· .) 
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cr cnacc:ae (rev ) 
93:61) . 

\'ernac ... · names ( re,· ) 
)t :21 . 

\Yoodsof3J .48. ( ) 
46: 37 . •' rev. 

l•cundor Ar 1. ( • a taceac 
rev.) 415:40 

Balsa (rev,) 77·41 42 
Balsa c 1 ( · • 
C•. 1.' u t. rev ) " • . 40 

IIIC '0 ( ' TT. 
84 :·3ta rev.) 83:28; 

Dcca,· · 
92:·1 resistance, wds. 

Euca/y rto . Pllts (rev.) 89:57 
ra 31. I . 4' '2 45:16· . • -=- ; 

45: ' (re\·,) 40:47; 
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Forest cxrloit. 89: 1; 
(rc\·.) NO: 18 

f:orcstry (rc\'.) 92:51 
I orcsts 3 I : I ; 89: I; 

( re\·.) 54:57; 83:22; 
90:47; 92:51 

,\lnhoganv 92:41 
Rubiacc:tc (rc\·.) 86·36 
\ Voodcn boats (rc,:.) 

88:40 
\\'nods of (rc\' ,) 60:52 
\Voods used 57:1 

Extra-tropical , Flora 
(rev.) 83: 18; 92:52 

French Guiana, Cooper­
age (rc\ .) 22:22 

Forest exploit. (re\'.) 
22:21; 34:42 

Forests (rc\'.) 23:24; 
33:36; 90:46 

Geography (rev.) 22:21 
Manpower (re\'.) 22:21 
\Voods of (rev.) 17:41; 

19:44; 24:38; 33:36; 
36:50; 43:30; 50:46 

Galapagos Is., Flora 
. (rcY.) 42:39; 87:44 

Gutana. (See also Brit. 
Gmana, french 
Guiana.) 

Flora (rc\·.) 70:38 
Plant cxplor. (re\'.) 

9-l:56 
Sapotaccae (re\·.) 48:32 
\~ oods of (rc\',) 19:44 

Gwanas, comparis(ln 
(rc,·.) ::!2: 21 
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P:ar:aguar. Flora (re\·) 

86:38 . 
Forest exploit. ( re\') 

23 :25 . 
Forests (rev.) 93: 62 
;\lyrtaceae (rc\·.) 66:40 
Resources ( rev.) 8:23 
Resoun:cs, Forest 

(re':.) 88:43 
Pat:t~:~f· Forests (rc\·.) 

Petrified forest (rc\' ) 
52:39 . 

Plant gcograph>· (rc\' ) 
47:33 . 

Peru, Amazon J""J>cd 
20~37 ~., . 

Flora 25:5; (rev.) 28:26; 
30:46; 33:37· 43 ·31· 
46: ' . • 

AMERICA SO'Um 
Pcru-Continu.eil .'~~-

59:57; 63:43; ~:45; 
68:61; 77:43; 81:44 

Forc~;ts 25:5 
Gesncri:aceae (rev.) 

~4:32 
H eo.:ea (rev.) 93:60 
,\lahogany 6: 1; 14:33; 

16:49; 31:30 
,\lahogany industry 

(re\',) 88:40 
.\lclastomaceae 17:12 
V crnac. names (rev.) 

28:26; 92:56 
\'iolaceae (rev.) 69:42 
\Valnut 27:16 
Woods of 25:5; (rev.) 

49:33 
Surinam, Euphorbiaceae 

(rev.) 62:38 
Flora (rev.) 6:23; 

33:35; 35:53; 38:46; 
39:51; 43:29; 54:46; 
56: 16; 67:37; 85 :32; 
88:41 

Forests (rev.) 23:24; 
49:32; 61:59 

Leguminosae (rev.) 
6:23 

1\larinc borers (rev.) 
4:24 

Rosaceae (rev.) 6:23 
Rubi:aceae (rev.) 50:45 
Sawarie nut industrY 

(re\·.) 45:30 
Teredo (rev.) 4:24 
Useful plants (rev.) 

73:45 
\\ 'oods of (rev.) 9:22; 

12:33; 33:51; 85:27; 
94:56 

Tierra del Fuego, 
Phyteog. (rev.) 
47:33 

Uruguar, Ant control 
' (rev.) 77:43 

Caernlpinia (rev.) 48:35 
Flora (rev.) 35:56; 

44:42; 45:34; 47:34; 
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Gramineae (rev.) 50:44 
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ANATOMY (rev.) 
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AniSrio>sPCitml origin 39: 1 
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26:40; 32:44 
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20:21; 29:31; (rev.) 
46:53; 89:63 

Calcium carbonate, wds. 
having 12:24 

Cambium 46: 16; (rev.) 
38:37; 40:60 

Growth (rev.) 38:37; 
70:43 

Canals, Gum 5: 14; 12:210 
61:68 

Gum, vertical 81:5 
Gum, woods with 

77:20 
Intercellular 4:17; 

29:13; 47: 18; (rev.) 
27:44 

Latex (rev.} 41:47 
Radial 9:7; 10:7; 11:9 

Cavities, Intercellolar 
(rev.) 57:37 

Cell, Dimensions 29:14,20 
Cell volume (rev.} 56:34 
Cell wall (rev.) 44:63; 

54:60,62; 55:40; 
58:53; 64:53; 68:63; 
70:42; 90:61 

Bonding mat'ls (rev.) 
66:16 

Chemistry of (rev.) 
15:59 

DelignUication (rev.) 
65:50 

Fibers (rev.) 40:63; 
93:68 

Fibril angle (rev.) 
70:42; 88:49 

Fibrils (rev.} 66:47 
Lignification (rev.) 

15:59; 55:40; 64:53 
Piua (rev.) 90:53 
Tracheary cells (rev.) 

54:60 
Tracheid (rev.) 42:60 

Cellulose, Enzymatic 
hydrolysis (rev.) 
54:61 

Orientation (rev.) 
70:42 

Tracheal'}• cells (rev.) 
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65:SS.S6; 71:39; 
86:45; 94:70 
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Of Features 47: 12; 
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6S :,~ 



A ' ATO.\IY, Cla!>.~ifica- I Fiber-tracheids 44:30 
tion-Cominued Classification 45:18 

SIZe (rc,·.) 41d9 1 Scprare 85:4: (red 
Com~arath c. AtamisqliCJ, I 64: n 

C.appms (re,·.) 94:68: Spltll 3:12; ·r :26 
Celtis (rc,·.) 67:33 St.1rch grains 85:1; 
H). pcncaccac. Guni- (re\'.) 66:39 

ferae (rc\'.) 54:63 Fibril anJ!IC, secondary 

/
uglandacc:te 12: 16 wall (red 70:4:!; 
.auracc:~c woods ( re\' .) liS; 49 

13:57 Behavior (rc,·.) 66:47 
i\lc!iaccac (rev.) 25: 47: Glossary of Terms 31:29: 

'':~1 36: I; 87:35 
C'..oncrcuons, Calcareous Japanese (re\',) 56 : ~4 

12:22; 20:2_~: :!9:33; PortuJroese woods 
(tC\',} 46:>>; 89:6~ (re\',) 4i: H 

\~nfcrcnceuf\\ood22:1 Spanish ( re\·.) 51 :25; 
C:rystalhfcrou.' srrands 54:47 

(re~·.) 56: lb; 61:71, Growth, and structure, 
C>·M~~(J~s >:JO wood. (re\.) 52 A7 

Opiliace:1e .l: 10 Gro~\t~.nnJ{s (rev.) 
Deposits 1 .11,.•cltol 1. ~ -6 '>; 61:67; 80: 20; _ .. , ·~ .... ./; 88 49 

) : I>. ., ,. 1 ) • ( rc\' ) G 
48:47 ~ · ' · um canals (See Canals.) 

Description of (Sec Page VDu_crs E(See Canals.) 
11) ems, ucalyptus(rev.) 

Ducts: Gum (Sec Canals.) , .. 61:68 -
Rcstn, ,·errical (re\·.) 1 J hsro_ry (~eY.) 41:)7 

48·4!> ldenuficaoon (re\·.) 86: 51 
Resin, woods with Illus. glossary (rev.) 

77:20 48:34 
I'iber, anJ cambial lengrh Intercellular canals (See 

%: 16 Canals.) 
Dimensions (rev.} Cavities • See CaYitics) 

92:67 Lamella, middle (re\' ) · 
Length (rc\',) 48:49 13:57 · 
J~n~h, standard 51:21 l.arex (rev.) 30:51 
+en,SJon (re,·.) 61:6!1 Canals (See Canals ) 

.. '''htcd .<re,·.) 10:64 Latex 111 Compositac · · 
I •bcr-bondrn;: mat'ls (re..:.) s - ·56 '7 

(rC\') 66 rl.< I . . i. ,, 

1"'·-- ' ""' .:nex m l· urph b' Jucn. !f6: 16. (re\') · - ._or 1aceae 
Class1ficauo 4r IS 1 · .. · 8i ·'6,57 c · 

1 
n ,; · ·•gmtication in c 11 all 

~~~~~· ~~~r~lcrcd pits ~~c\·.) 15:59: ~s:~: s 
Dirnc!lsion 29:20 1 i · :

53 
Gclatuwus S2·ll· · ~nm <rc\".) 54:62 

(re,•.) 89·68. , oment, ~eo-trop 
I jbr!foun 44:30 O~~·ds. _(re~) 87:64 
';•lmfonn dassif. 45 :18 28~munanon (rev.) 
I ~rcnchyma-like arr n· .. .314 
. 85: 1.5 . r~~tn ), ( rc\·.) 64:5.3 

&:pr:uc, wood with ~ I st) (re\·.) 36:76 
?8:3(, ' anu~ of wood (rev) 

Sp•r~lly thickened \'d ~~ ~):32 . 
wnh 85:14 •' s. , cas.urcmcnt, diagnostic 

Structure of cell w II \ \:lluc 40:27 
S (re,·.). '10 63; 93:~!! 1 lcch. compression fail-
> mhct1c (rc\') 90 6 urcs (rey) 55 40 

I lhcr·trachcid d;icke~-1 I J\ lcdullary hu~dles: ( . ) 
mgs, wds. with 47·26 \f 42:44 re\ . 

• 1 ctaphl oem (rev.) 94:69 

,\Iiddle lamella (rev.) 
13:57 

\lorphologr (See 
Anatomr, Dcscrip. 
of) 

Mucilage cells 6:3; (rev.) 
13:57 

,\ lucila~inous liquids 
(rC\'.) 92:65 

Oil cells 6:3; 20:23 · (rev.) 
13 :57 ' 

Lauraceac 6:3; (re\·.) 
13:.57 

" 'oods with 80: 13 
Ontogeny (rev.) 68:63 · 

90:61 • 
Parenchyma (rev.) 31 :60· 

41:55 • 
Cells (rev.) 49:36 
Classification (rev.) 

81:50 
C~mcentric bands 94:30 
Dicotyledons (rev.) 

54:63 
PinZfS (rev.) 54:63 
Re~tculate 77: 26 
Unilat. paratr achcal 

85: 16 
\\'ood 67:41 ,41· (rev ) 

.54:63 ' . 
Phloem, included 79: 3 
M~~9oryledons (rev.) 

\\'oods wirh 47·20· 50· 1 
P hloem, l\ lcta~ (~ev' ) · 

94:69 . 
Phrlogenr, anat. features 

. 39: 1; (rev.) 52: 45 
P!t~ (re\',) 43:48 
Plttm~. Conifers (rev) 

47:47 . 
Scalariform \'ascular, 

wds. with 47:23 
-r;n>cs (re\·,) 47:47 
\ essel, \'Cr\' fine 74 · 31 

Pits, Bordered conspi~ 
80: I I ' . ' 

Cribiform 2: 10, 3 );46 
VesLured 31:46· (rev) 

36:74 • ' 

v~;~r~ed, woods with 

Pore parLerns 72: 19· 
(rev.) 23:32 ' 

Pores .. Dl cndritic, woods 
Wit 1 72 J? 

F17a~e31ikc, \~ooJ with 
~. 2 

Ulmiforrn , ·' . 72 29 ' \\oous wuh 
\ Va\'y 

ANATOMY-c~ed 
Problems 44:26 
Raphides, OCCU1'1'eQCe 

46:22; 47:21 
Ra:r, Cells, Perforate 

(re\·.) 36:75 
Cells, Upright 37-IJ 
Development (rev,) 

39:69 
Origin (Coniferae) 

(rev.) 67:43 
Structure, primitive 

(rev.) 66:51 
Width, standard size 

terms 5S:l6; S9:Sl 
Rays (rev.) 57:37 

Aggregate 81:3 
Chemistry of (rev.) 

15:60 
Classification of (rev.) 

' 17:43 
Conspicuous ll :S; 48:1; 

75:8; (rev.) 89:57 
Dicotyledons (rev.) 

42:59 
Dimensions 29:20 
Elimination of (rev.) 

67:45 
Gymnospenns (rev.) 

41:56 
Large, woods with 

11:5; 47:16 
1\lulti- and uniseriate 

(rev.) 67:43 
Uniseriate, wds. with 

79:25 
Resin, Cells. Pinus 

(r ev.) 51:28 
Cells, Secretory 1 :9; 

(rev.) 92:65 
Cells, Tile 37:9; (rev.) 

37:61; 66:39 
Cells, Tracheary (rev.) 

54:60 
Ducts (See DuctS.) 

Ring porosity (rev.) 
65:55 

Ring-porous woods 47:14; 
72:20 

Ripple marks (See 
Storied structure.) 

Role in taxonomy 37:1 
Role of wood (rev.) 

89:66 
Scalariforrn perf. plates, 

wds. with 47:22; 
74:18 

Scalariforrn vascular pit~ 
wds. with 47:2~ 

L)e{'ontt.,.,.._. wall (rev.) 

Secreto~ c:elll (See 
CeDi.) 

Shoot strUcture (rev.) 
85:JS 

Silica content (rev.) 
3S:S4 

Size nriation 38: 1 
Spanish glossary (rev.) 

54:47 
Spiral, Grain 2:14; (rev.) 

10:64 
Structure, cell wall 

(rev.) 55:40 
Thickenings, wds. with 

47:2J,26 
Vessel thickenings, wds. 

with 47:23 
Spirals, 1/ez, 8:9 
Storied structure 9: 13; 

(rev.) 28:49; 55:27; 
89:58 

Compositae 10:54 
Woods with 47: 16; 

76:34 
Study of (rev.) 48:34; 

89:63 
Systematic, Angiospenns 

(rev.) 92:62 
Terminology (rev.) 

53 :62; 68:63 
Tile cells (See Cells.) 
TISSUe volume (rev.) 

56:34 
Tracheary cells (See 

Cells.) 
Tracheids (re\".) 67:41 42· 

70:42 ' ' 
Oassification 45: 18 
Spiral 3: 12 
Woods with vasicentric 

85:13 
Treatise (rev.) 47:48 
Tyloses, sclerotic 4: 11; 

(rev. ) 45:40 
Variation wood structure 

38:1 
Vessels (rev.) 23 :32; 

26:42 
Arrangement 72 : 19; 

(rev. ) 6S :S5 
OassUications (rev.) 

23:32 
DeJ)O:Sits 5: 13; 12:22 
Development, Angio­

sperms (re\'.) 80: 19 
Diameter. standard size 

tenns 55: 16; 59:51 
Dimensions 29:20 
Elements. fibriform 

Member length 40: 19; 
51:21• (rev.) 48:49 

Members, dimeosioaal 
var. 41:17 

Members, fibrifonn 
41:8 

Monocotyledon (rev.) 
75:31 

Multiperlorare plates 
(rev.) 36:75 

Ppattern (rev.) 29:50 
erforations 46:20 

Perforations, multiple 
46:21 

Perforations, simple 
46:20; 47:21 

Pitting 75:8 
Pitting fine, wds. with 

74:31 
Pitting op. or scalar. 

75:8 
Scalar. perf. plates. 

wds. with 47:22; 
74:18 

Solitary, wds. with 
72:24 

Special. in Monocots 
(rev.) 75:31 

Sp~ thickening, wds. 
With 47:23; 73 :33 

Water rd. to (rev.) 
60:60 

X-rays, cellulose orient. 
(rev.) 70:42 

ANATOMY. DESCRIP-
TION OF 

A.cacitl (rev.) 61:70 
A.cal:ypba 54: 11 
Acanthaceae 86: IS 
A.ciiiUbosyris 53:35 
A.cer86:21 
A. cbriiS 59:25 
A. CbatOCtlrf'US 86· 23 
A.cidocroton S4: i1 
A.cmma 90:1 
Acrtldenia (rev.) 39:67 
A.ctinidia 48:7 
Actinocbeita (rev.) 64:S2 
A cmwstemon 54:11 
A ctinostrobus 49:8 
AdisciiiUhus 64:3; (rev.) 



A~ATO~IY. DE,o;(;RIP-
TJO:-.: or. Contimtt•d 

AUJi:.:.sa 1!':2~; t~0: 3 
AlcbonzeJ 13 : li ; '4: 12 
Alcborneopsis 54: 12 
Al(.rroa 1~ : 21 
Alrto7lja (rc\ .) .>i: \1 
Alt·aradoa (rc\·.) H :51 
Amaioua gui:mrosis B:Js 
Ammoa 13:17; H:l3 
AnunntaCl':IC m:6 
Ambelania (rc\'.) ti6:39 
Amoora (rc' .) 58:47 
Ampchdaccae 48:29 
Ampelorera (rc\'.) 56;1i 
Arnpelo:iz> pbrii 5S:7 
Am}gdalaccac 13:9; 4S:H 
Am)ris 64:5 
Anacardiaccac 13.10; 

60 12.16; 87:12 
Anac.rrdiwn 13: II; ~2:7; 

87:D 
An.neria 69:10 
Ana:ragurea 88: 16 
Anristrotb)'rstls 6!1:42 
An~iospcrms (rc\·.) 91:62 
Antbol 6?: L! 
Atzisacanrbus 86: 16 
Annona 88:17 
Annon.lCC'.lc 1: II; 13:12: 

36:32: 48.7 
Anom.tlotalyx 54:13 
Anonocarpus 61:13 
Ambodiscus 42: 12 
Aparisrbmium 54:13 
Apb~lanJra 86:17 
Aqu1foliaccac 13 12· 

48:8 ' 

A ,·. ;,, (re\·.) Jl:54; / Calycolpus gl11ber 13:36 
tueTIII Campanulaccae 48· 11 

6U:W • 
Aza.lir.rcbtJ (re\'.) 32 :38 Cam/J1lOSPet7,!Ia 12:8; 
A:ar.1 6R:H 60:21; 81:17 
Bag.1sra 61: H I C:mcll:tcc:tc I: 12: _.l6: 34 
8aiJ:iae.1 (rc,·.) 30:56 C.:m.Jr~w'! (rc,·.) 14:47 
Balanites 48: !6 C.mo~tJ :d: 15 
Balfouroden.lron 6+:6: I C,.ropt.l .l3:19 

( rc\·.) i 9: 36 Cappar1s, (rev.) 9f:68 
Halme.1 (rc,·.) 71d/ C.1r.1PJ 1>:34; 66: 13; 
B.mam 61):43 90: 30; (rc\'.) 5H:47 
lhrk (re,·.) ·H :4S' CariniJna 31:27 
Hasm.1camba (rc\·.) H :50 Carpotrocbe 68:44 
Beilsrbmiedia 69: 1+: C.rry.7 1:!:1!1; 16:51 

(re\·.) 6:l:4i Caryocar 13: 14; 42:12 
IJdluci.J gTosmlarioides Caryocaraccac 42: 12 

13:32 Caryodendron 20:27: 
Beloperone 86:17 54:15 
Bcrbcrid:lccac 48:9 Caseari.1 68:45 
Bcrnoulli.1 59:3 C.?SI.'tJ!ia 5H:3 
Berrya (re\·.) 32:38 Casimiroa 64:7 
Bctulaccae 48:10 C.1ssipourea guianensis 
B11momaceae 6l:9 13:38 
B!llir1 58:2; 79:2 Caste/a (re\'.) 54:51 
8tota 49:11 Castilla61:23 
Bocageopsis 88:18 Camarimr 48:11 
Bombacaccae 13:13; Catalpa 63:12 

48: 10: ~9::? Catbedra 53:28 
Bombacopsrr 59:4 Cmostemma 13: 13; 59:8 
Bomb~:r 59:4 Cmmnillesia 59:8 
Bon.mt~ 5_?: 14 Cetmotbus 58;9 
B01meu~ 10:16 Cecropia 61 :2-J 
gonyt!1UJ 50: li; 56:11 Cedre/.1 M: 17· (rev) 
ora~m_aceae 67:~0 58: 47 ' · 

Bosczll.JO:S Ceib;z 59: II 

B
Bougmnyzllea 50:22 Celaenodendron 14·1 J. 

ourrma 6i; 22 54. 15 · ~ • 

nHr.7clbj'laena ( rc\·.) 24:45 Cela~us 5>' ·15 
T:lC )\11 "3 'l8 • 

H • .e11la > :. Celtis (rev ) 6~1 · 3' 
A qui/aria ( rc' .) H:48 
Araliaccac 48:il 
Arrbjtaea i0:25 
Arecbtr.•.Ut!taia 68:42; 

(re~ .) S 1·26 
Argenune \\oods (rev.) 

ra.,aisia h:() 18 I · · > Br~scb · : Celtis bottlei ~0 : 21 

I 46.~;rdera ( re\'.) Cepbalobibirc.us 44:21 

Rrorbon'"eura 35·,9 ~eph.llospb;zera '5:29 
llrosimopsis 61 :

1
-. .er~er.1 ( rev.) 31 · '3 

Brosimum3l·'i·> .., c_eriO.P~ (rc,·.) 31:54 42:42; 64:46 
Aristolocbia 48:9 
.-1romaJendron 34:17 
Ar!o~arpus (rev.) ~2:38 
AsmmUI 88: 17 
As-pidosperma 9h41; 

. (rc\'.) 56: 18; 59:59 
A rtlam!mr 63: 1 o 
A tlTO'!It/1111 (;(l : 19; R7: 15 
Atmmsqllca (rc\.) 94:68 
Atbernspcrma (rc\') 

19·55 . 
Arthrota:m 46:7 
Auco-umea J7:S; (rev.) 

IH2; 90·62 
A tnlian woods (rc\') 

S8.47 • 
A UU711171.2 r,; · 21 

llruJ!uiera ( :~ >' 61:-1 C.erctdipbyllum 34:26 
Buddlei.1 s/~~ · 3!:54 C.ert•amesia 53 :37 
llumeJi,1 59.;7 C.baetocarpur 54: 16 
Rurscraceae-(rev) 69:47 Cbamaec.' /Jar is 42:43; 
Buxaceac 50 . ~ · 49:12 
Ryrro11ima ;,: 

0 
. r.hatmucbiton 53:28 

Cabrnlea 66·9 .!{ 1
'
1 13 · 31 Ch~nop~)dJacc:lc 50: 10 

C:!ctaccac 48.11 Cb1lopsrs 63:12 
C:adaba 50·8 · Chloranthaccac 48· 1? 
C.11.-I!ola s3:24. 56.

8 
Cblo_ropborn 28:fi; · 6i: 26 

C.I//Jcarpa 65.7• · Cbo1sya 64:8 
C:.1/l~rris 49:S · Cborisia 59: 12 
C,alluroPJis 49:9 1 C~romolucuma 59:30 
~aloc,7TfrtmJ 59: 28 1 Cl.r.nophj'l/um IJ:4Z; 
.a/oph>llwn 30·13. I 59: 3~ 

(rev.) 74:47 ' C~u~·rarra (rev.) 12:38 
Calycamlmr 39:39 I Cmnamomum (rev.) 

AN A TOMY, DJ!SCRIP-
TION OF, Ctmtinued 

Cinnamomra (rev.) 34:48 
Citbare:tylrnn 65:9 
Citrw 64:9; 79:36 
CJ,rrisia 61:28 
Cleidion 54: 16 
Cleistocalyx 90: 1 
Clem.Jtis 48:23 
Clerodcndron 65: 10 
Cletbra /.mata 15:21 
Clusi11 colorans 13:20 
Cueoridirmz 64:9 
Coe/ocaryon 35:29 
ColiJ{rlonia 50:22 
Colletia 58:9 
Colubrina 58: 1 1 
Combrctaceae 50: 11 
Comorladia 60:22; 87:17 
Compression wood (rev.) 

51:34 
Compsoneura 35:29 
ConcC'l.•eibastrum 54: 16 
Copaifera (rev.) 30:56 
Cordia 18:23; 67:24; 

89:49; (rev.) 23:29; 
34:48 

Coriarit1 48: 12 
Cork 93:41 
Cornaccac 48:13 
Cornuti.1 65: I 1 
Cordaceae 48: 13 
Cotimm 63: 13 
Cotinus 60:23; 87: 18; 

( rev.) 64:52 
Cormapoa 61:29 
Crescentia 63:14 
Crinodcudron (rc\·.)54:50 
Croton 54: 17 
Cr~·ptorarya 69: 15; (rev.) 

6~:47 
Cryptomeria 46:7 
Cmming/.1amia 46:8 
Crmuri.1 54:18 
Cupania scarbiculata 

13 :41 
CttJm:ssm 49: 12 
Cupressaceae 49: 5 
Cybi,wtbus •z:cnczuelensis 

IS: 19 
Cybitta.\· 63:16 
Cyclolcfli.r (red 89:58 
CymboJ,ctalum SR: 18 
Cy110metroxylon (rev.) 

92:54 
Cvrilla 53:21 
r:vri/lopsis 53:22 
D.rrr:ydium (rev.) 92:63 
Dalbergia 28:3; 72:5 
Daplm1111dra (rev.) 19:55 
Daubentonia 72: lS 

Dialyanthwa 35:29 
DiclinmOM 88:20 
Dicotyledons 57:11; 

(rev.) 23:32; 52:45 
Dictyloma 64:10; (rev.) 

79:36 
Dictyoneura (rev.) 74:47 
Dicymbe 81:3 
Die y pellitmt 69: 15 
Did.mropmax (rev.) 

23:29 
DiJlcniaceac 46:25; 48: 13; 

50:12 
Dimorphmdra e:rcelta 

13: 23 
Diospyros guianensir 

13:15 
Dip!Jolir 59:33 
Diplotropis bracbypetala 

13:24 
Oiptcrocarpaceae (rev.) 

87:48 
Dipterodendron costari-

rcnse 15:22 
Discaria 58: 12 
Discopbora 53:24 
Direlma 49: 10 
Ditta 54:19 
Dierock oetan (rev.) 

45:41 
Dodecartigma 54: 19 
Doerp(cldia 58:13 
Dolicb.mdrone (rev.) 

31:54 
Dorypbora (rev.) 19:55 
Drarontomelmu 27:7 
Drimys 34:21 
Drypetes 54:19 
Duckeodendron 33:8 
Dr~guetia 88:20 
Dur1111ta 65: 11 
Dyso:ryltmt (rev.) 58:47; 

74 :47 
Ebenaccac 13 : 15 
Ecclinura 31 :28; 59:35 
E11.1111thus 53:28 
Ehretia 67:29 
Elmumiantbc 63:17 
Elaeocarpaccac 13 : 16 
ElaeodendTOtl 53: 15 
Elmerrillia 34: ItS 
Emmotum 53:24 
E1111ll111f"1a 63: 18 
Enantla (rc\'.) 18:54 
Endiandra 18: 17; (rev.) 

63:47 
palmerstoni 20:8; 27:10 

Endlichnia ll:22: li9:16 
:211 

12:20 

Entn-o/obium 18:26; 
93:42 

Epacridaceae 48:14 
Eperw 13:25; 93:6 
Ephedra 48: 14 
Erblichia 11:4 
Er:ytbrochiton 64:11 
Erythroxylrnn (rev.) 

54:59 
Escallonia 26: 12 
Eschweiln-a 13:22 
Etenbeckia 64: 12; (rev.) 

79:36 
Eucalyptus 10:64; (rev.) 

8:34; 38:51 
Eul{enia 90: 1 
Et•phorbia 54:20; (rev.) 

34:48 
Euphorbiaceae 13: 16; 

48: IS; (rev.) 26:33 
Eupomatiaccae 36:33 
Euptelea 34:25 
Eurya 70:27 
Euxylophora 64: 15; 

(rev.) 79:36 
Evonymtu 25:28; 53: J5 
Excoecaria (rev.) 31:53· 

34:48 ' 
Fagaceae 48:15 
Fagara 64:27; 93:42; 

(rev.) 79:36 
FaJ{fiS (rev.) 92:63; 93:67 
Fn:illea 46:25 
Fic11s 13:34; 61:31; (rev.) 

61:70 
Fitzroya 49:9 
Flacourtiaccae 13: 18; 

38: 11; 50: 14; 68:41 
F/indn-sia 25:21; (rev.) 

27:44; 54:56; 55:32 
Fokienia 49:12 
Forchh111mneria 50:9 
Formosan woods (rev.) 

64:48 
Fossil woods(See page 16) 
Franklinia 70:28 
Fusaea 88:21 
Gaiadendron 53:34 
Garcia 54:20 
Garuga (rev.) 74:47 
Ga'lJarretia 54:20 
GeTaniales (rev.) 71:39 
GerarcmulniS 89:50 
G/easonia 32:19 
Glyc}'dendron S4:21 
Glyptostrobur 46:5 
Gmelina (re\".) 16:32 
Godmmia 63: 19 
Gnetbaltia meiantba 

JS: 17 



A 'ATO~IY. DE.c;cRIP-
TIO~ OF. Conrimud 

Gordoni.J 70:29 
Gollypiospmmmt 68:47 
Gou[na ~3 : 15 
Gr~yia 4S: 16 
Grc:,·iaccae 46:25 
Guire.t 20: 10; 66: I~ ; 

(rc:\'.) lt:62 
Gru:tmia 8!\:22 
Guttifcrac: 13: 19; 48: 16; 

(rc,·.) 54:63 
Gynm.:zcr:mzbera 35:29 
Gmm.tmbus 54::!1 
G)-rantbtT.z 59: 12 
Hampca 59:13 
Hardwoods (rc\'.) 92:65 

British (rc\".) 21:63 
Hasseltia 68:48 
Hasseltiopsi! 68:49 
Hed)Cary.J (rc\'.) 19:55 
Heisteria 15:24: 53:28 
H elitmt/Josrylis 61: H 
Hclicosrylis 31:23; 61:34 
Helietta 64:16 
H enooniJ 58:4; 59:35 
H eritierJ ( rc\'.) 31 :54 
Hernandiaccac 36:29 
H ereropetJimn 88:22 
Het•e.J 54:22 
Hibiscus umtabilis 37:9 

tj/iaceus 3i:9 
lli~:ronyma 54:H 
H~ntmtandra H.1i 
Htppocr.nea 53:23 
H!ppocr:ue2ccae 50:14 
H~ppmnme 54:24 
H trtella hirsut.J 13 ·9 
Hmnalirnn 13: 18; GS:50 
Horstieldia 35:30 
HfmlfCbucbia Sij:23 
Honsa 64: 17; (rc\'.) 

79:36 
Huberodendron 59:14 
Hura 45:25 
H)mf1Jolobium 47:8 
Hn,cncaccac (rc,·.) 

54:63 
Icacinaccac 48: 17· (rc,·) 

67:42 • . 
lcira scbomburg/.:iana 

13:14 
/lex 13:12; 53:13· ( rC\') 

54:50 ' • 
lllictn11 34·2' 
I d" ' -n Jan wood~ (rc\') 3·21 · 33:44 • • • 
lnga 23:7 

tu:bilis 13 . 2S 
lmna (re\'.) 74:47 
~'Yfl1!'hna 31 :23; 35: 29 
,.. bypoln~a 13: 39 

Italian Fast African 
woods (red 6 1:69 

I acarmda 63:21; (rev.) 
23 :28 

I .w1uesbuberia 31:25 
fatropba H:26 
}:1\'a wood5 (rc\'.) 3:20; 

16:65; :!6:3:?: 47:43 
}o.T1m~si.r H:27 
}odin.J B:r 
Ju~landaccac 12: 16~ 

(rev. ) 56:33 
}u~:lms 12 :19: 18:7 
I u)i.mia 58:5 
juniperus 49: 13; (red 

30:56; 61:70 
K.lilmra 34:20 
K.1M.I)inskia 58:15 
Kbaya 21:3; (rc\·.) 23:43 
Kibara (re\',) 19:55 
Kielmeyera 93:44 
Knema 35:29 
Koeberlinia 8:16 
KruJl,iodendron 8:14; 

58:15 
Krmmreria 53; 24 
T.actoris 34:28 

I T.adenbergia 31:29 
l.aetia 68:50 
La(oensia (rev.) 58:39 
Lam ana 65: 12 I Lapi.J<ea 70:30 
T.aporzea 46:29 
l.ar~izabalaccae 36:36 
l.aswcroton 54:27 
l auraccae 1: 12; 6:3: 

13:21; 36:26; 48:1 7; 
6?:8; (re,·.) 13:57; 
4,:43; 63:47 

l.aurineae (re,·.) 26: 33 
Lnttea (re\·.) 16:6l 
l.ccyrhidaceae 13:22; 

43:10: 48:18 
I.eguminosae 13 :23; 

48: 18; 50:1 s 
l.~plaea (rev.) 23:42 
f.~boc~drus 49: 11 
T.tcanra cyatbodes 13:9 

betf!'omorpha 13: 10 
l.~rnrta 69: 18 
L~ndackeria 68:5! 
'-~ndl!'a 69: 18 
l.~p pta 6S: 13 
L~q~Jidambar 18: 10 
Ltr~odendron 34: 19 
Lmomra 53:28 
T.t.tiJraea 60:25· 87· 19 
Lttsea .<rev.) 6l :4i 
Logansaccae 56· 10 
LLophira (rev.) ,24:49 

VJoa 18:13 

Loxopterygium 60: 26; 
87:19 

Lucrmra 59:3 7 
Lrmmitzera (re\·.) 31:54 
Lun.mia 68:52 
L vthraceae 1 : 12 
.llabea 13 : 18; 54:27 
.\J.Jclura 6 1:35 
Macrolobium (re\·.) 89:64 
Macrocata/pa 63:22 
Madhuca (rev.) 32:38 
Jfaeroa 50:8 
Magnolia 34:15; (rev.) 

15:59 
Mag noliaccae I: 11, H : 14; 

36:30 
Malmea 88:23 
Malosma 60:26; 87:20; 

(r e\'.) 64:52 
.\ l aJpighiaceae 13:31 
1\lah-aceae 38: 15; 48: 19 
1\tal\'ales 51 :4; (rev.) 

37:61 
Man~,lietia 34:18 
Mamhot 54:28 
Manilkara 59':43 
Mansonia 18:53; (rev. ) 

28:30; 34:48 
Mappia 53:24 
Maprounea 54:29 

guianensir 13: 18 
.\1arcgraviaccae 46: 26· 

48:20 , 
Jlarquesia (rev.) 44:58 
Matayba opaca 13:41 
Matisia 59: 15 
Mauria 60:28; 87:20 
Mayna 68:52 
Ma)'tenus 53 : 15 
Me/an(Jxylon 31:25 
,\lclastomaceae 13 : 32· 

50: 18 ' 
M elia (rev. ) 32 :38· 58.47. 

74:47 • . • 
~teliaccae 13:34; 66:8; 

(rev. ) 25;47; 37:61· 
~8:47; 68;62 , 

M elronna ( re\' ,) 70: 35 
Me1l~ecylon (rev.) 74:47 
l\temspennaceac 36. 35. 

48:20; 50:19 . ' 
Metaseguoia 94:28 
Metopsum 18:29; 60:29; 

M 
87:21; (rev.) 64:52 

etr_odorea 64: , 7 
M~rlar~nu 69:20 
M~cbelta 34:16 
Afsco.nia 13:32 

fua'!ensis 13: 33 
ong~folia 13: 33 

pra.sma 13:33 

A TOMY DrJDUP­
TION OF, Criftifnued 

(rev.) 

ycragu1ace·ae 46:26 
ycticaltnubus 64: 18; 

(rc\' .) 79:36 
Ocbroma 59: 18 
Ocotea 69:22; 92:25 

schomburJ!,kiana 13:22 
Ogcodcia 61 :40 
Olea ( rev.) 61:70 
Oleaceae (rev.) 30:58 
Olmcdia 61:41 
Olmedioperebea 61:41 
Ompbalea 54:29 
Onycbopetalrmt 88:24 
Ormosia coccinea 13:26 
Osbornia (rev.) 31 :54 
Osteophloeum 35:29 
OttosclJuJzJa IS : IS; 53:24 
Oxmdra 88:25 
Pachira 59:4 

Pachyst4eh'' 86&18 
Pachystitu SJ:.1J 
Pagamtll56:U 
Palicoure11 gulairuls 

13:40 
Panda oleosa 20:16 
Panopsis caymnmsis 

13:37 
Papaveraceae 48:22 
Paradrypetes 54:30 
Para/abatia 59:46 
Paratecoma 63:23 
Parinarium (rev.) 74:47 

campestre 13: 10 
Pamrentiera 63: 24 
Partbenitnn (rev.) 76:47 
Patagonula 67:30 
Pausandra 54:30 
Paypayrola guianensis 

13:44 
Peekcliodendron (rev.) 

53:55 
Pellicicra 70:31 
Peltogyne 93:15 

pubercens 13:26 
fentaclethra macroloba 

13:27 
macrophylla (rev.) 
32:43 

Pera 54:30 
Perebea 61 :42 
Ptridisms 68:54 
Persea 69: 28; (rev.) 63:47 
Pedtia 65 : 15 
Pe1.rea 65: 16 
Philippine woods (rev.) 

3:20 
Phoebe 18: 20; 69:30; 

(rev.) 23:29 
Pbylllmtbus 54:31 
Phytolaccaceae 46 :27; 

50:22 
Picea (rev.) 90:53 
Picrat!flll (rev.) 54: 51 
Pilocarf/US 64:19 
Piper 48:22 
Piptadmia (rev.) 30:56 

excelll 94: 16 
macrocarpa 94:9 
paraguy ensis 94: 2 5 
rigi4a 94:21 

Pirtinhell 54:32 
Piratinerii 61 : 46 
Pisoni4 50:20; 93 :43 
Pistacia 87:22 
Pitbecoloblum cauliflor-

um 13:28 
~fo~ 13: 28 
trapezifolhlm IJ : 28 

Pityranthl (.rev.) 32: 38 
PlatlllltiS 48:23 
Platycllf'Y• 12:17 

Pkm-ocarpa (rev.) 89:S8 
Plmckill 53: 1S 
Pletbadenia 64:20 
Plllll'othyrium 69dl 
Podocarp_us (rev.) 30:56 
Pogonophora 54:32 
Polygalaceae SO: 24 
Polygonaceac 13:36 
Pometia (rev.) 74:47 
PortupUiba 53: 24 
Potalia 56: 12 
PouJsmia 61 :48 
Pourormut 61:49 
Poutn-ia 59:37 
Pradosia 59:49 
Prockia 68:54 
Proteaceae 13:37; 48:23; 

(rev.) 26:33 
Prunus (rev.) 54:50 
Pseudocarpidium 65: 17 
Pseudocopaiva 20:28 
Pseudolarix (rev.) 39:61 
Pseudo/media 61:50 
Pseudosmodingium 87:23 
Pseudoxandra 88:26 
Psychotria mapourea 

13:40 
Pte/ea 64:21 
Pterocarpus ( rev.) 30:56; 

70:47 
Pterocarya 12: 19 
Ptycbopetalum 53:28 
Pycnanthtu 35:29 
Owrraribea 59: 19 
'Rapruia 64:22; (rev.) 

79:36 
Rmlenia 64:23 
Reynosia 58: 16 
Rbabdodendron (rev.) 

79:36 
Rbacoma S3 : 1 S' 
FUharnnaceae 58:6 
Rhtmmidium 58: 18 
Rhtmrmu 13:5; S'8:20 
Rbapbithtnnnus 65: 18 
RhizlJpbora (rev.) 31:54 
Rhlzophoraceae 13: 38; 

44: 1; 48:24 
Rhoiptelea (rev.) 32:36 
Rhus 60:34; 87:23; (rev.) 

64:52 
Rochefortia 67:31 
Rollima 88:26 

multiflora 13:12 
Roots, Conifcrae (rev.) 

67:45 
Rosaceae 48:25 
Rotenone-yielding plants 

(rev.) H :Sl 
Rubiaceae 13:38; 46:27 
Russian woods (rev.) 

42:59 



ATOMY oESCRIP- Stems. young (rev.) 43 :48 
no or,ctmtinued Stmm0114 88:27 

R,.,.,. 68:55; (rev.) StercuJi4 13:43; (rev.) 
75:30 74:47 

S:abaaceae 48·25 &erculiaceae 13 :43; 
Sacullium 6- :32 48:26; (rev.) 24:48; 
Sag~~tia ~8· ~ 1 SJ :62 
Salacia ~3:~3 Stt'"..J).mia 70:32 
Sal:·adOTa (rc\ .) 84:40 StTycbnos 50: 16; 56: 12; 
Salndoraceac 50:~5 (rev.) 66·38; 89:68 
Samyla6 :55 S-:.:.·.rrtzia 13:30 
Stmebd.2 :;6.19 Su:ietn1ia 66:31; (red 
Smralitl<l (rc,·.) ~4:45 90:62 
Smtalum (rc,·.) 28:30 S.\1npboni.r 4S:5 
S.tpindaceac 13 .41 S.' ncJrpia (re,·.) ~3: 35 
S.tpindalcs (rc,·.) ·1:39 S' noum (re\ .) 58:47 
Sapium 1":18, H:33 Sy:; p,ium 90:1 
Sapotaccac '9: ~2 Tabebuia 63:26 
S:tprambus I:!S·27 Tarbig,1lia pubi{lora 13:29 
Sarcompb,tlm 58::?! 'l'aiw.mi.r 46:8 
Sarr.orpr:niJJ .n; 2 T.tlarmm 34: 17 
Sasritfr.lt 69:3! T:1maricaceae 48::?7 
-~·t·~rau~.l 8: 12 Tapirira 13: 11; 60:42; 
Saurau1accac 46:28 87:30 
S1r.:i.1 H:~3 Trtpur.r9: 18 
Scb.!effma 53;15 Tnxodiaccac 46:1 
Scl,~nopsis 60:58: 87:27 Tarodium 46:6 
Scl.·~nm 60:W; 87:28 Tecoma 63:35 
Sch:andra 34:2~ Tmni11.1lia 18::?8; (rev.) 
~~17.:mdra~cac >6:31 23::?9; 60:61; 74:4' 
Set:·:.:ocarcjla 3:?: II T"nstroemi.t i'0:32 
S,cmzolobuif!l ,2'5 !etr.tcrotron 34:24 
Sc~ocpfi.a '>:.8 l'ctraclinis 49:8 
Scladop!t'VS 46:5; (rc,·.) Temmterista 46:28 

-45:,6 retrapodro' lmd'f 
Sclrro'!ema 59:20 11 : 23 

111 
g 

1 
era 

~~Jpizpbora (rc\.) 3~:54 !ttT.lst.)lidilnn 53:28 

S 
YbP f!Ct_Pballllm H:.9 Fetratlnlaci·nn 68·56 

e amo21Ua 54·34 T "!' . . . 
StcuriTze~a 54·34 ·/l:rorc •tdlllm 54:35 
Srnrieldera 54·35 .. ~.wmonna 64:24 
Sequoia 46·6 ( ) .hcaccae 70:24 
SIJor~a (re, ) ~~) 40:60 }rcophr~staceae 48:27 

erimia (r~' ) i272l . ~'J.sod1•tm 60:43 
S:dcroxvlon 59· SO ·~i"~a 4~: 10; (re\·,) 69:36 
Simaruba 13 42; (rev.) Th~JO(ms 49:10 

23:28 > mclaeaccac 50: 26; 
Simarubaccae 13·43. T1 (re\._) 26:33 

(rcL) 49:42 ' T~jrsodtt'}n 87:30 
Sloane.2/indrri 13·16 Torralb.ana 53:15 
Soft\\ nods, Chinc~c TorrubiJ 50:20 

(rc\ .) 36 59 . ounatea 13:20 
SolmrcJia 64:24, (rc\ ) ~oume(onia 67: 32 

79: 36 · ovomua schomburgkii 
SfJ/anum (rc,•.) 54.50 !3:20 
Stmncratia (rc\,) 3.1:54 To.tlcodrodron 60:44; 
So~ocea 61:52 87:31; (rev.) 64·52 
Sprrostacbys africma t'~llta ( re,·.) 62:42 . 

17:17 "~h.rnthera 86:19 
StHm.dias 60 41, 87:29 T R!Rba_n!ea 15:18 
~ 3S 29, (rev.) "' .1lla 66:33 

89 6S 7c~drtzta (rev.) 
TIC07n.Jria 

Triplllris nlrinmnensis 
13:36 

Triplocbiton 18:43; 25: 3; 
{rev.) 60:61 

Trocbodendron 34:23; 
48:28; (rev.) 84:36 

Tropbis 61:52 
Trym~tococcu.s 61 :54 
Turrutmtbtu 26:7 
Ulmaceae 29:28 
Umbellularia 69; 33 
Ummopsis 88:27 
Unicaceac 39:40; 50:27 
Vacciniaccac 48:28 
Verbenaceae 50:29 

American 65:5 
ViJJaresia 53:24 
Violaccac 13:44; 48:29 
Virola 35:.:!9 

sebifera 13:35 
Vismia 13:19 
Vitaccae 46:29; 48:29 
Vite.t 31:28; 65:20 
Vorbysia curuata 13:44 
Vochysiaccac 13 :44; 

50:29 
Vouacapoua (rev.) 23 :24 
Vouapa bifo/ia 13:30 
Widdringtonia 49:9; 

(rev.) 30:56 
TV immeria 53: 15 
\\'interaccae 48: 30 
Ximenia 53 :28 
Xylocarpus ( rc\·.) H :53 
Xylopia 88: 28; ( rc,·.) 

23:29 
Xylonna 68:56 
Z':'rtbo:r)'lmn 64:27 
Z1z.' plms 58:23 
Zuelania 68:57 
ZJ'f!.Ogpmm H::?l 



ASIA, India, Continued 
\\'oods, working qual­

ities (m ·.) 6:32 
Indochina. Flora (re\'.) 

28:29; 48:3i: 49:35; 
53 :54; 54:54; 59:61; 
65:4i; i1 :3S; 1'5 :31; 
i6·5~ · s< - ~3· s7·5s· s9;60; 9i;;~· · · 

Fore .. ~ (rc\',) 28:29 
;\ l vrsinaccac (rev.) 

72:41 
Palms (re\'.) H :H 
Pines (rev.) 92:67 
S~zygium (re\·.) 55:30 
'1 c~~ of woods (re\',) 

19:4i 
" 'oods of (rev.) 11 :34; 

1/:45; 19;47; 24:43; 
27:41 

japan, l'orel."t exploit. 
(rC\',) 86:41 

Fore~t products (rev.) 
11 :33 

Forc~"t resources (rev.) 
86:41 

Forcsrry (re\·,) 86:41 
Idemif. of woods (rev.) 

i:39 
Utiliz. of woods (rev.) 

54:52 
K:m.qt, Fore~'t regions 

(rev.) 94:59 
Korea. Coniferae (rc\·.) 

l i :·B 
Gin'!koalcs (rc\',) li:43 
Idcn'rif. uf woods (rev., 

li:43 
Vessel perfs. in wds. of 

46::!0 
\Voods of (rc\'.) 35:61; 

56.24 
Malar Archip., Flora 

(rc\',) 57:28; 89:59; 
92:53 

Mala} a, C..amphor tree 
(rev.) 17:46 

Dammar resin (rev.) 
33-49 

Dipterocarpaccae 
(rC\',) 45:40: 56:26 

Flora (rC\',) 21 :57; 
32:39: 16:62; 42:45; 

• 47:44; 57:28: 61 :6R 
1 or!St cxplr1it; ( rc\' .) 

5t:28 
Forestry (rc\·.) R:B; 

12:H; 21:58: 22:H; 
2S:l4: 28:31 · 44·4i· 
J8•45 I ' t 

Fr)re;r~ (rev.) 21:57 

Furnirure woods (rev.) 
30:52 

Foresr products (rev.) 
;!9:45 

forestry (re\'.) 6: 34; 
8:31; 11:41; 12:40; 
14:50; 17:53; 19:51; 
~1:59; 24:43; 89:59 

Loranthaceae (rev.) 
46:56 

Palms (rev.) 44:49; 
45:39 

Plant names (re\',) 
16:64 

Sofrwood markerin~t 
1 re,·.) 94: .~9 

T rces, commercial 
(red 14:-F . 

Trees, compar. f1 11 
( fC\',) 94:58 

\\'oods of (red 31:54: 
35:65: 37:53; 39:65: 
41 :47; f~ :45; 48:39: 
H:SS; 56:27; 69;44: 
87:48 

W oods of, durability 
(rC\'.) 10:62; 25:35 

\\ oods, uriliz. (re\•.) 
44:49 

1\lalavsia (re,·.) 46:56 
Flora (rev.) 44:50, 

46:54; 50:49; 54:55; 
56:25; 63:45 

l.onirera (re\'. ) 88:47 
,\1iddlc Fast, Rubber ind. 

(re,•.) 4: 38; 22 :36 
PaJeqine, Forcstl') (rc,·.) 

94:61 
Tree names (re' .) 
Q~ : 5i 

~iam, Flora (rc,·.) 2~: 30; 
~8 · 18 · 4i··P· 50·49· 
s1 ;29; 53;54; 55;3o' 

Forc~t exploit. (rc\'.) 
22:30 

Forc.q products (re\·.) 
22:H 

Fore<.ts ( re\·,) 22:30 
Loranrhaceae (rc\·.) 

63:45 
Teak Producrion (rev ) 

8:25 . 

~\'~ds of (re\·) 36:61 
Astatic botany, bibliog. 

(rev) 57:24 · 

\US1 R\LIA 
Commcrctal woods 

( r!!"·) 94:59 
Comferac (rev.) 19:63 
Rur.al)·prus (rev.) 8:36 
Flora ( re\·.) 22:39: 

27:45; 35:66; 36:66; 
• 52:43; 53 :55 

f ~'~rest exploit. ( re\' ) 
89:59 • 

For~t fire (rev.) 60:56 

Forests (re,·.) 19:51; 
91 :53 

Hardwood markets 
(re\'.) 19:5~ . 

,\loi~ture content, urn­
ben; (re,·.) 27:43 

Paper pulp (re\·.) 
17:53; 19:52 

Rutaccae (rc,·.) 5):32 
Sandalwoods (re,·.) 

17:52 
Sa.xifragcae (rc\.) 9:26 
Soft wood rcwurccs 

(rev.) 19:53 
T anning mat'ls (rev.) 

8:31 
\ Vood preser\'ation 

( re\'.) 25:38 
\ Vood properties (rev.) 

57:31 
\Vood seasoning (rev.) 

52:43 
\ Vood shrinkage (rev.) 

50:51; 65:50 
Woods of (reY.) 

19:52,53.55; 21:59: 
23 :33; 2R:33: 31 : 56; 
34:50: 37:55: 44:53; 
53:56: 63 :47; 9·H9 

, ~ew South \\'ales, For­
estry (rc\'.) 19:55 

Forests (re,·.) 9l 64 
"'oods of (re\·.) 64:49 

Queensland. Forc\tf\' 
( rc\'.) 5:32; 11 :40 

Forest.<; (rev.) 19:54 
Rain forest trees (re\',) 

20:42 
\\'ood~ of (rC\',) 19:54 

Tasmania, Forests (rev.) 
19:59 

B 
Babass(l industry (rev.) 

24:40 
Bahamas (Sec West 

Indies.) 
B Aitt:v, I. \V. (art.) 31·46· 

45:18 . . • 
Balata industn· (rev) 

26 24 . • 

BAABOUR, "'· R. (art.) 
6:13; 75 1,7, 79: 10 

Bark, Anatom}' (rev.) 
9:25; 26:40; 32:44 

Bark-C~ 
Balsa 2:1 
Cinchona (EW~) 84:29; 

93:67 
Deductions. tables 

(rev.) 6:32 
java (rev.) 11:39 
Mangrove (rev.) 21:57 
North African wds. 

(rev.) 32:44 
Ocbr011111 2: 1 
Wattle (rev.) 1S:45 

BARR£L. GwaGES H. (an.) 
10:51; 11:1 

Battery separators (rev.) 
85:30 

Bechuanaland (See 
Africa.) 

Beetle, powder post (See 
also Teredo, Wood­
borer.) (rev.) 30:JS 

Benf(al (See India.) 
Bcmn (See Africa, 

Nigeria.) 
Bermuda (See West 

Indies.) 
BERNAm, E. L. (art.) 

52:19 
BEntEl., J. s. (art.) 93:53 
Bibliography, Forest 

(rev.) 46:68; H:~ 
Pacific Is. botany (rev.) 

94:58 
S3 muel j. Record 82:18 
\Vorld woods (rev.) 

9:32 • f 
Binomials, presen·anon o 

(rev.) 90:59 
Bishop ~tuseum collec­

tion 3i:I3 
BLAKF, SrosP.Y F. (art.) 

7:33: 14:33 
B1.ocK, walking sticks 

(rc,·.) 16:68: 65:38 
Boars, wooden (rev.) 

88:40 
Bobbins, woods used 

(rev.) 85:30 
Bolivi:1 (Sec South 

America.) 
Bombav (See India.) • 
Ronin Is. (See Oceama.) 
Borer (See \Vood-borer.) 
Borneo (See A.sia.) 
Botanic:1l, Congress S. 

America. (rev.) 60:51 
Description terms 

(rev.) 54:64 . 
Exoloration, Br. Gotant 

57:6 
applied (reV.) 

ElemeDJ~ of (rev_., 
50:42 

BoUL'ION, E. H. B. {~~ 
25:3; 28:4 

Boxes. Balsa (OchrrmM) 
(rev.) 4:2S 

Branch, comp. old wood 
(rev.) 43:48 

Brazil (See America, 
South.) 

Brazil-nuts (rev.) 21:51 
BRENAN, J. P. M. (art.) 

86:3 

BRITISH EMPIRE. 
Flora (rev.) 24:51 
Forest Exploit. (rev.) 

27:52; 79:39 
Forestry (rev.) 94:70 
Recommended woods 
(rev.) 15:57 
Tanning mat'ls (rev.) 

17:68 
\Voods of (rev.) 27:51; 

34:55; 56:35; 66:51 
British Guiana (See 

America, South.) 
British Honduras (See 

America, North.) 
British North Borneo 

(See Asia, Borneo.) 
British \':~SCulu pls .• 

check list (rev.) 
90·51 

British. West Indies (See 
West Indies.) 

Brittle heart (rev.) 56:28 
BaoADWAY, w_ E. (art.) 

14:29 
Bromcliads 57:9 
Bryophytes 57:9 
Bnildinas. tropical (rev.) 

65:48 
Burma (See Asia.) 
BtJRn' DAVY, J. (art.) 

8: 18; 15:26; 17:1S; 
18:3; 20: 17; 50:31; 
S1:19; 59:51,53; 60:45; 
62:31; 63:38 

ButtreSSes (rev.) 25:43 
Ceiba (rev.) 42 :37 

c 
Cabinet wood 9: 1; 68: 1; 

70:1; 71:26 
Cabinet woods, Brazil 5:1 

French Colonies (rev.) 
45:49 

MadaRascar ( rc'' .) 
17:$3 

Cacao culture (rev.) 

Calcareous dePOSit (See 
AnatomyJ 

Calcium carbonate (See 
Anatomy.) 

Qunbium (5ee A"!'f'J'!!·)> 
Cameroon (See ~ 
Canal Zone (See Amenca, 

North.) 
Canals (See Anatomy.) 
Canoes. dug-out (rev.) 

5:21 
Cape Verde Is. (See 

Africa.) 
Caribee Is. (See West 

Indies.) 
Caribbean (See West 

Indies.) 
Carnauba wax (See 

Wax.) 
Cashew nuts (rev.) 

54:53· 81:50 
Caroline is. (See 

Oceania.) 
Cavities (See Anatomy.) 
Celebes (See Oceania.) 
Cell, wall (See Anatomy.) 
Cellulose (See Anatomy.) 
Central America 

(See America, 
North.) 

Ceylon <See Asia.) 
Check lists (See Names.) 
Chemical, Analysis (rev.) 

23:44; 46:65; 87:64 
Composition, Eucalyp­

tus (rev.) 34:50; 
37:55 

Derivatives (rev.) 48:47 
Properties (See Prop­

erties.) 
Research. Brazil (rev.) 

23:27 
Solution effect (rev.) 

46:57 
Chemistry, wood (rev.) 

23:27 
Chicle, Collecting (rev.) 

70:36 
Gum (rev.) 21:46 
Industry (rev.) 94:66 
Sources (rev.) 44:38; 

78:50 • 
Chile (See Amenca, 

South.) 
China (See Asia.) 
Chromosome numbers 

(rev.) 43:25 
Chromosomes, Oleaceae 

(rev.) 30:58 
Culac. H. S. (art.) 25: t 
CLAaD. S. H. (art.) 38:1; 

40:27; 52:1 



a.AsSIFICATIO . 
Anlromy (See 

Anatomy.) 
Apocynaceae t rc' ) 

94·65 
BotarunJ ( CC\ . ) 9 56 
I>rptcr~rpaccae 

(rc\ .) 12: ~ 8 

. d I Creosoting (rev.) 39:57 
Calor reacnon, woo CROIZAT, LEoN (art.) 

(rev.> 86:51 , 76: 11; 77: 13; 78:S• 
Combs, wooden _:13 88·30 • 
Comn_~ercial, Names (See' Crossti~ woods, India 

::\ames.) ' ( ) 7 
Tnnbcrs <See " 'ood.) I rev. 1 :45 

Common names (Sec CROSSTIES (rev.) S:lS 
'\"ames. \'ernacul~.) Brazilian 93 :30 

Conwrcs I. (See Afnca. British Honduras 
\latla~scar.) India (rev.) 5:29; 

J uphorh 3ccac 19 !! 
Longotra 13 1 
l ' lant (re' .) 84:34 
:SJpotaccac (rc\ .) H.· S 
Trop. forests (rc\. 

Compregna~e_d woo_d _ 15:40; 17:45; 33 
(re\·.~ " :~; S :4t Preservative treatment, 

ComprcS!\aon farlu~c Assam (rev.) 6:3J 
_(re\·,) 4?:41; )6:28 Salvador 1:4 60:63 

Trop. '' ood} 'cg 
C}"P~S (rc\·.) 56 H 

l nl\cr~al Decimal 
(rc,.) 94:-o 

\ "cg. dcscnp. (rc\ ) 
s-~62 

\Voodland (re' 87 62 
Cocaine 2': I I 
Coffee cultun: Ire\ 

22: IIi 
Colbpsc, Timber ( ro 

26:34; 55:33 
Cor 1 ~RDET, 1 rA."\ (art. 

r·t; 20.10 
Collecting mcrhods 

(re\ .) 'JI 55 
Collccuon,, \rchhold 

(rc\ .) ·6. SS; 4.39· 
85 2); 86.29 ' 

A\ rcenmaccac (re\ ) 
-4·4 

Colomhra (re\ ) 51·23 
Cooper, Panama 16:35 

CC\ ) 21.44 1 

Curran. Colomhra 19·1-
D<~cke rcL 61 62 • 
1 ng.lcsm , :-.; Jcaragua 

fC\ 21 44 
1\ruk ff. Brazil 65-31 
~cth J:.asr lndre<; 

fC\ ) 49 37 
Persaud 13:7 
\ crbenaceac (re\ ) 

-448 
Waikrng sucks 6H8 
\ale Wood 22:2, is·2S· 

;6.16, 27: II; 28: tcJ· ' 
-9·32; 30·l9 12 4\: 
33 24; 37: 39: 41 3 • 
45:23, 4'>·2!. s ~!;· 
57 16, 65. 3S. 69 3 
73 22, 77·38, 81 45 
R 19 89 S2, 91 56 
Hp dhng of n 

r 82 14 
Co&Dmll.IS See Amen a, 

\ lrcroscoprc (re,·.) Treated Indian (rev) 
jt:-!O_ 41 :46 ~ 

Comprcsston wood 3:1 ~ ; C ll 'f --.ll· 
( rc,·.) 51 :3-1; 53:62 rysta 1 erous stri&UJIIJ 

Juniperus (rc\·.) 5~:44, (See Anatomy.) 
66:50 Crystals (Sec Anatomy~ 

Comprcssirc rem (rev.) Cub~ (~e \Vest Indies.) 
~i:-!8 Culrn·atw n (See 

Orl.>ro11hl ( Bals~) 14:21 Forestry.) 
Concretions (See CU\1.\ UNr.s, L 1:wrs A. 

,\ n~tomy . ) (an .) 18:32 
Conll'o (Sec -\frica.) Cupin-resistant woods 
Congress of \rood, Inter- (rev.) 9 1:50 

nar. 25:~7; (rer .) Curare (rev.) 51:25; 
29.52 59:57; 90:46 

Consrrucrion, Tropical Curran collections, 
(rc\',) 65:48 Colombia 19· 17 

Woods (rc\.) 81:51: CuRRAN, Huc.H ,\·1. (art.) 
84:~3 2:6 ; 19:1 1 

Conrraction, anisotropic Cycads ( rev.) 52 :39 
(m .) iS: 52 Cyp~ (Sec Asia.) 

CooPt:R, G . PROCTOR (art.) Cystolrths (See 
14 :1; 16: 1: 12 :4 Anatomy.) 

Collections (rev.) 21:44 
Coopera~c, Amazon 

' ' onds 4 : II 
French Guiana (re\' ) ·n . ., ., . 

lnd~.s~~· (rev.J 90:50 
C1pal ( rev.) 22 :37 
co~~ (rc\·,) 92:66 
Bra:1rl!an 93:40 
Descrrptions of · 

Aes:ipiJila 93:43 
Ago!fandra 93:42 
Aspidosperma 93.41 
F;ntcrolobium 93;42 I agara 93·47 
Kfe171~ey~a -93:44 
P1Soma 93·43 

Production ~f (rev ) 
90:41 . 

Properties 93:45 
Costa R' ~o~h}See America, 

Creopsote oil retention 
•nus 71:33 ' 

D 
I>ADSWH I ' H. r. {art.) 

48: 1; 83 : 1; 90: 1 
DAH.!;.:RP..._, B. r. (art. ) 

- t :40; 28:27· '1 ·JO 35· '5 3 ' . - · • • ' : ; 47: 10; 78:3,10 
Dama~ (rev.) 22 :37 
Damprng capacit,· wood 

( re\·.) 72:43 . ' 
I>eca}: 88: I; (rev.) 54 :61 
Resr~ance 88: I ; 92: 1; 

(re\·.) 58:51· 67· 48• 
88:50 ' . ' 

Central Amer d 
92: 1 . w s. 

Fcuadoran wds. 92: l 
P. I. wds. (rev ) 

61:66 . 
Dcck}ng 87: 1 
Dens1ry 6:S 

Australian wds 
63:47 • 

Determination of 



(I'C\'.) 
; 41:52; 4}.43; 

-H:54, 48.43; 53 :57. 
H . ' 7, ~~~.511 , 90:57 

Mount l:Jgon (rc\ .) 
~6. ~ ; 

:-.::mul:md (rc\ .) 43.45, 
44 '.! 45 4b, 55:36; 
''· ;o 

, : .. c:na (rc,.) , ~ :5Q, 
,; 51· Q: 65 

' ' ,~a} d CC\ .) 49 39 
Rhodes . , o, rc\ .) 

1'166 
Rhodesia, So. ( rc\ .) 

ol'i 44 
. ahara (rc\·,) 33.56 
Sourh (re\·.) 45:41); 

s; ·57 
South Central (rc\',) 

15:53; 28:36 
Tangan) ika (rc\ .) 

34:52; 40:56: 43:44; 
45.46, 46:60; 4!!:44; 
56:31 

Trans\ aal (rt:\ .) 3i:56 
T rop1cal (re\.) 32.42; 

4D.r: 44:55; 46 61: 
49:40; 5l:l3: 53.60, 
H:>S, 64 50. 1}().58; 
91:61 

Tropical, I ll\1 86.3 
Tropical, \\'est (re\ .) 

r:s9; 27 so. 30.57. 
4~.46 

U~anda (rc\,) 44 ,~; 
6S.Sl 

West (re,•.) 3i:57, 
42:S3. 43:46, 91 60 

Wesr, French (rc\ .) 
39 68,69 

America. :'\orrh (re\·) 
li9:5S 

Bm. Bond. 18.30, 30:3, 
(m .) 34.42; 37·4i; 
46:36. 63.39 

Canal Zone (rc\ .) 6:22; 
14-42 

\...cmral Arncric:~ 8:4; 
25.12; 2R:I I, 30 1,6,9; 
31 :38; 32: 14; 44:22: 
(rev.) 51:2 1; 52 :30; 
S3.·H , 54:42 : 57.20; 
61 60, fi2:38; 63 40; 
64 44, 65-40; 68:58; 
74 44 )8•47, 86:33 

CIIU RJCa (rev.) 
J6 46 J9.4S; SJ·45, 
Jf:4J, J6 14; f7:20 

Guatemala 7:10; 67:1; 
84:1; (rev.) 44:38; 
49:30; 51:21; 59:53; 
74:44; 78:47; 83:24; 
86:33; 88:39 

Honduras 10:10; 21 :9; 
r :27: (re\·.) 21:46; 
26.20; 33: 31; H :42 

Mc~ico 27: 17, 28: 10; 
30.6,9; 32:14, H:I: 
53: 1, 60.10; (CC\'~ 
11 :29; 14: l8; :!l :·h : 
26:10; 38: 39, 39:44: 
41 :-JJ; 42 :38; 44 36; 
45:28; 46:34; oJi:2i ; 
49:30; 51: 21: 5~:30; 
53:41; H :oJ2; 5~: 20; 
58:34; 59:53; 61:60: 
63:39; 64 :43; 65:-H; 
66:36; 67:35; 68: ,8, 
70:35; 73:-J l; ~o~ :44, 
75:27; 76:55; 78:-J~; 
81:49; 8oJ:38: 86:30; 
88:38; 89:56, 9-J:H 

Mexico, T rcs .\!arias Is. 
(re\·.) 14:38 

'-tcaragua 1'':8; (rc\',) 
21 45; 33:31; 64:oJ3 

P:marna 5:4; IO:oJ~; 
42:22; #:25; (CC\',) 
12:30; 21:44; 35:52; 
36:4i; 51:22; 70:38; 
~6:49; 88:39: 94:H 

Pan:una, western 16:9 
Sah·ador (rc\·.) 3:20: 

13:51: 1~:39: 59:56 
Tchuamepc:c n~ I 
1 ropical (rev.) s. : 34 
VS.\. (tC\',) 17:39: 

36:4~; 53:41; 56.13 : 
~6:55: 8 1:47: !H:25; 
85:21; 86:26 

U.SA. cult. ( re' .) 
36:4~: 81:47 

U.S \ .. Texas (re\'.) 
74:44 

Yucatan (rev.} 24 :31; 
28:24; 31:49 

Yucatan Pcnimula 
<re,.) H:44; 80:17 

Amcnca, South ( rev.) 
lcs-51 ; 37:48; 42:41; 
4l :27; 50:48; 53:45; 
60:49, 62:38; 65:44; 
86:26, 89:61 

Amazon 90·7 
Argentina (rev.) 37:49; 

42:42: 45:34; 46:51; 
51 :25; 53:53; S4:49; 
55:27; 56:20; S8:42: 
6l :64, 63:42~ 65:46; 
66:41; 73:46; 16:S2; 

78:50; 81:51; 83:18; 
84:32 

Argentina, cult. (rev.) 
21:24 

Bolivia (rev.) 35:S9; 
40:48; 64:46; 70:38 

Brazil 29:6; 31: 10; 
33:11; 42:18; 43:19; 
47:1; 50:33; 6S:21; 
76: 11,15; 78:4,5; 90:7; 
(rev.) 24:42; 26:24; 
27:34; 28:27; 3l:S3; 
33 :38; 34:44; 3S:S7; 
36:S7; 37:49; 38:48; 
39:51,57; 41:4S; 43:32; 
44:42; 45:31; 46:43; 
47:35; 50:47; 51:24; 
52:36; 53:50; S5:27; 
56:17; 58:39; 59:58; 
60:50; 61:62; 
62:38,39; 63:42; 64:44; 
66:38; 68:61; 74:46; 
78:49; 83:17; 84:31; 
86:36; 90:48; 91:50; 
92:52; 94:56 

British Guiana 90: 30; 
93:1; (rev.) 30:44; 
32:27; 33:34; 36:49; 
38:42; 39:47; 43:28; 
51:23; 58:36; 60:48; 
64:44; 67:36; 76:5$ 

Chile (re\· .) 33: 38; 
35:57; 63:43 

Colombia 23:9; 25:4; 
30: 17; 32:20; 36: 13; 
40:1,14; 42:22; 45:16; 
91: 38; (rev.) 29:36; 
37:48; 38:42; 40:46; 
43:27; 45:29; 46:37; 
47:29; 49:31; 53:46; 
54:43; 56:15; 66:37; 
67: 37; 68:60; 70:39; 
73:44: 74:44; 76:49; 
77:40; 78:47: 79:34; 
80: 18: 83 : 22: 84:27; 
85:26; 86:35; 88:40; 
89:56; 91:48· 92 ·50· 
93:59 • . ' 

Ecuador 31:1; 42:22; 
45: 16; (re,•.) 40:47; 
45:30; 51:24; 52:35; 
54:47; 56:16; 60:52; 
70:38; 71:37: 81:50· 
87:42; 90:60 • 

E.xtra~trop. (rev.) 
83:18; 92:52 

Galapagos Is. (rev.) 
4~:39; 87:44 

G~~~ (rev.) 70:3&; 

(rev.) 



Food planes, Pacific Is. Fr. Guiana (rev.) 
rev) 77-44 22:21; 34:42; 90:46 

FGraf~C mes (re~.) 70.38 Paraguay (re\·.) 23:25 
F re•gn "oods. U.S.A. Peru 25:5: (rev.) 92:52 

re\ . 93:67 Surinam (rev.) 23:24 
FOREST Amenca, tropical ( rc\',) 

I h ( ) 
92.68 

Brb IO!;l'2fl r f(' \ . Asia 
53.6-4, 56 36 Andamans, India (rc\·.) 

Conscnation (rc\. ) r:42 
61:1 li India (rc' .) 8. :!6: ::2 :16; 

EntomoloS} (rc\·.) H:4~ : 89:58: 91: 51 
66·36 Jar.m (rc,.) 86:41 

FORE.Sl L\PLOilA- ' \!alar (m ·.) 5~ : ~8 
110~ (r\:' .) 5.16, S1a111 (m .) 2:! :30 
6.26; 52:45 , \ usrralia (rev.) 32:41 ; 

Afnca (m.) li:59; 90:56 S9:59 
Bdg•an Congo (T\:\.) Briti,h r mpire ( rc\·.) 
6~.41; 90.56, 91.63; r:S:!; 79:39 
92:59 I'rcnch Colonies (rc\'.) 

Car!rcroun 21.1; (rc\.) 4 28; 26:41: 27:51· 
~=~ ~~ . 

l ru.t {rc\.) 85:32 Indies, \Vest 
1 .tluop1a (rc\·,) ~2:~6 Jan_ra ica ( re\'.) 90: 44 
I re~.c-~ (rc\ .) 2>: ~); Log~mg problems (rev.) 
• 4 •. )/ 6:16 

gard'ocn (rc\(.) 19) :69 \larkcrinf{ problems 
U _ uru.t fC\. ( TC\ ) 6 . .,6 91 •)9 \ • -~) hocy Coast (w .) l~tho~s (rc\'.) 5:!:45 
93:6-4 Otcama 

Kcn}'.t (fC\.) 22:4:? J~'a (TC\.) 25:~6 
Mada~ascar (rc\ .) :'\cth. lndtcs (re\·.) 

19.65 22:37,38 
Rhodesia (rcL) 2\:40 '-c'' Guinea (rev) 
South Cm.) 23:35 6o> 5~ · 

fi9:64 90:59 ' ~C\1' Zealand (rc,·) 
l rop1cal (TC\ .) 90.56 ~ 59 · 
Uganda (rc\',) 9:?:59 Philippine Is. (rc\·) 

Amenc:a, L:IUn (re\ .) 6:.28: :!5:29: 61 :6l 
91.50 Sumatra ( rc, ·.) 33·H 

Amcnca, onh .. Tropical (rc,·.) 9:,. 
B~~ ~ol!d. (rc\.) l Jrc, , Argenrina (r; ·~ 
c· · JN~. 66.36 93:62 v. 

...t ~a 
6
R1ca (re\ .) lntlu\trics war -

4 , 92:50 ( rc,· j .,0 Impact 
~lcxlco (rc\. SO.IR lnftuenc~ 'r :H 
Sa}j~dor (rc\.) 32·26; 23:3Ss. Uganda (rev.) 
' 44 1..:1\\ s B""· 'J ( ' ucatan (rc\ ) 37:47 40 ··:z• rev.) 

Amcncn, Suuth Tr, .~8. 45 :H: 46:47 
Argcntma (rt \ .) 68·6, · PI ~ lllcal (rev.) 88:37 
R 90·4?j 92:53 . -· an;~~R· P. 1. (rev.) 

1'2ZII ~TC\',) ' 3·29· N .49 
32 2 ~ · • cw Z 1 ?; 33 .40· 90·48· 19 .ca and (rev) 
93:61 • . J p :60 • 

Bn(r. Gu) iana 90:30· rodlu3cts, America (rev) 
rn. 4:23 • :62 · 

~rev.) 90:5'0 runna (rev.) 19:48 

-~~: :. .. ~ (rev,) ~:e~~) ~)3 
19:54 • 

Research, Australia 
(rev.) 20:41 

Siam (rev.) 22:34 
Trinidad (rev.) 94:54 

Protection (rev.) 56: 36 
Resources, Am. tropics 

(rev.) 92:68 
Brit. We~.-r Africa 

(rev.) 19:67 
French Colonies (rev.) 

17:68 
Type mapping (rev.) 

62 :35 
Udlizarion, Latin A 

70:15 

FORESTRY 
Africa (rev.) 23:41; 

87;55; 90:58; 94:62 
Belg1an (re\·,) 28:41 
Belgian Congo (rev.) 

39:61l; 89:63 
Camer<!on (rev.) 25: 
C46~41 erdc Is. (rev.) 

Egypt (rev.) 60·60 
Gold Coast (rev:) 5:35. 

40: 59; 94:64 • 
Ivory Coast (rev.) 

17:63; 22:47 
Kenya (re\ .) 21:41 
Madagascar (rc\' ) 

28:35 . 
~~}'U!ltbe (re\ .) 92: 58 

•gena ( rev.) 8: 36· 
19=66; 25:++; 42:5.5· 

_79:39; 92:60 • 
~asal~nd ( re\ .) !0:66 
Rh~des!a <r.c ' .) 29:46 

dcs ta, 1'\ u. ( rev ) 
28:39 . 

Rhodesia So (re,·.) 
25:41 • . 

Sahara (rc\·.) 12 :43 
~nc~al (re' .) J 5.46 
Srerra Leo ne ( .. .". ) 

94:64 rc\. 

Sour? (re\'.) 9: 31; 
~;~g: .21 :61; 56:30; 

Sudan (r • ) T . C\, 60·60 
uroplcal (rc\' . ) .47·46 
~;~tda (rev.) 14:S3; 

W . 3~: 66:4R; 92:S'9 
Ame~~a rt·~ 24:46 

( • -attn 70· 15. 
Amerl~~-> .. .}: 24

1
; 70:Ji 

B . • '"'on 1 
nt. Hond 24 
(rev. ) 4: :6; 30: 
7:38· 9·2·127; S':l9; 

• . ; 12: 



FORESTS. Africa-Cont. 
Togoland (re,•.) 14:54 
Tunisia (rev.) 22:42 
U~anda ( re\ .) 53 :59 
\\ est (rev.) 11:57; 

52: 45 
A merica (rev.) 13:62 
A merica, Larin 5: I i; 

( re,·.) 24: 30 
America, .:\'orth 

Brit. llond. H :20; 
(rcY.) 1>: 19; 19:41 ; 
46:36 

Central Amcr. -:" : 1 
Costa R1ca -:"5:1; 79:10: 

(rev.) 76.49; 80:18 
Guarem .• la (re,·.) 90:44 
Honduras. Pine IO:S 
Mexico (rc,·.) 41 :4 3; 

58 35 
"\; icara!ttJa 93.48 
Panama 16 I 

Amenca, Sourh 
ArRenuna (rc\·,) 36:5:!; 

4~:35 
Brazil 2:6; (reL) 13:53; 

21:48; 27:36; 3!:30; 
52:37 

B raz.il, .?llaranhao 
(rev.) 24:40 

Brit. Guiana lO:fi; 
15:1; (rev.) 2l:63; 
50:45 

Ecuador (re\· .) 54:47 
Fr. Guiana (rev.) 

23 24; 33:36 
Surinam (rev.) 23:24· 

49:32 • 
Venezuela 18:32; 62:1; 

(re\'.) 36:48· 49:32· 
54·45 ' , 

Asia 
Ce} ion (re,·.) 16:62 
lnd!l (re\·.) 24:43 
India, Burma, aerial 

Slln·ey (rev,) 8:28 
Kansu (rc\'.) 94:59 
\!alaya (rev.) 21:57 
S1am (rev) 22:30 

-\ 1s· ralia (rc\'.) 19:5! 
~e• Snurh \Vales 
, ( 'C\ I 19:55 
f :lSIII:!nJ:I ( r C\',) 19:59 

Prench Cnlonies ( rev.) 
21!:4'1 

lndie-;, West 
Caribbean rejlion 

(rev.) 28· 20 
Dominican 'Rep. (rev) 

8 19 . 
Guadeloupe (rev.) 

29:34 

Haiti (rev.) 62·35; 
i4:4·3 

Trinidad & T obago 
(rev.) 40:43 

Oceania 
Fiji (red 13:31 
Java (re\) 21 :57 
Micronesia 29: I 
New Guinea (rev.) 

9:25 
New Zealand (rev.) 

7:43; 21 :61 
Papua (re,·.) 9:25 
Philippine Is. (red 

12:35; 92:53 
Sarawak (red 49:37 

Tropical min 6; 35 

Forests and \\'arcr (rc' .) 
13:60 

Formosa (Sec As1a.) 
Fossil, Conifcrae (rev.) 

36:i4: 43:48 
Oipterocarpaccac 

(rev.) 12:38 
Gymnospermae (re\'.) 

39:72 
Mesozoic Conifcrac 

(rev.) 36:74 
\ Vood 39: 1; {rev.) 

36:74; 40:60; 43:44; 
48:38; 52:39; 59:60; 
92 :54 
Brazil (rev.) 46:44 
Egypt (rev.) 93 :64 
France (rev.) 91:54 

FRA~cls, G. \ V. E. (an ) 
7:30 . 

fRAl\"KK..tN, G. L. (an .) 
49:21; 88:35 

French Colonies (See 
Afnca.) 

l'rench Guiana (See 
America, South ) 

FRlr~;gt~:.~>wt:u (an.) 

FROF.S, RtCARoo D£ LE 
an.) 78: I . :\.lOS 

Fuel value. Argentine 
F 'Yds. ( rc\· .) 27.34 
. unlO, Resistance (See 
F J?ccay Resistance.) 

umlrure. Craclcin 
( re\· .) 80·18 !{ 

W oods (rev.) 42:35 
Mala}'a ( rev.) 10· 52 
South Africa ( re~ ) 

58:49 . 

0 
Gaboon (See Afri ) 
G~lapagos Js. (Sc~a . 

America, Soud1.) 
Galls, woody (rev.) 
G ARNlAN, HoBERT G. 

(arr.) 14:31 
GARRA'IT, GEORGE A. 

(arr.) 27 : 1; 35:6; 
36:20; 39: 18; 45: 1; 
55: I ; 82: 1 

Geology, Brit. U ond. 
(rev.) 22: 19 

Germination, Aspido­
spenna 6:14 

i\lahogany seed 
61 :66 

GtACOMETIO, juAN 

30:17 
GtLLY, CHARLES L. 

72 :16; 73: 1; 74: 15; 
79:5 

GLEASoN, H. A. (art.) 
33 :10 

Glossary (See T ennin-
ology.) 

Gold CoaSt (See Africa 
Golf clubs 3:4 
Grain, spiral 2: 14; 10: 
GRA\''ES, H ENRY S. (art. 

82:3 
GREENE, EowARO C. (art 

30:9 
Grenada. (Sec Indies 

" ·esr.) ' 
Growth rings (See 

Anatomy.) 
G rowth, stem (rev.) 

42:44 
G uadeloupe (See Indies 

V\' est.) • 
G uarana (rev.) 55 :26 
Guatemala (See 

_Nonh.) 
GuJana (Sec America 

. South.) ' 
Gumea (See Africa.) 
Gum canals (See 

Anatomy.) 
G em, Chicle (rev.) 21 

opal, D . E . I. (rev ) 
24:43 • 

Damar. D . E. I. ( rev) 
24:43 • 

Du~ts (See Anatomy.) 
SalJgna (re\' .) 5:36 
Trees (rev.) 31•57. 

94:67 ° ' 

Gums, production of 
(rey.) 11:48 

Gum-y ielding plants 
(rev.) 23:43 

Gutta-percha, Industry 
rev.) 26:24 

H 
(See Indies, West.) 

MILES (art.) 
18: 32 

·--"···~- Inst. Report 
24: 51 

Malaya 
39:67 

IAl'l;)i)Vli'l , ARNOLD (art.) 

TJON 
88: 12 

nncmac:eae 88: 13 
woods of 

31:56 ; 44:53 
(rev.) 11:39 

sor~•nir,.,J classif. (rev.) 
:56 

(rev.) 29: 53; 
88:50 
(rev.) 15:60; 

28:33; 34:50; 43 :39; 

46:65'; 86:Sl 
Color reaction (See 

Chemical.) 
Commercial woods (rev.) 

44:53; 81 :24 
Coniferae, Mesozoic 

(r ev.) 36:74 
Cunoniaceae (rev.) 57:30 
Eucalyptus ( rev.) 8:J5; 

10:64; 24:44 
Extracts (See Chemical.) 
Flindersia (rev.) 55: 32 
Glossary of Tenns 36: 1 
G old Coast trees 20: 17 
Hardwoods, British 

( rev.) 21 :63 
India, ·woods of ( rev.) 

10:63; 21:53; 33 :47 
W oods, commercial 

(rev.) 40:53 
Ironbarks (rev.) 8:35 
Japan, woods of ( rev.) 

7:39 
Java, woods of ( rev.) 

11: 39 
Mal vales 51 : 1 
Method (rev.) 93:67 
Microscopic (rev.) 36: 55; 

86:51 
North Africa. woods of 

(rev.) 32:44 
Philippine Is., woods of 

(rev.) 3:20; 31:53 
Temp. N o . America. 

woods of (rev.) 
38:37 

Woods (rev.) 3:18; 
17:43; 72:46; 85:28; 
86:51 

Standards (rev.) 11 :40 

IDENTIFICATION, 
Keys for : 

Acanthaceae 86: 19 
Acer spp. 86:22 
Algeria, woods of ( rev.) 

17:56 
America, woods of 72: 19; 

73:23; 74: 17; 76: 34; 
77:18; 78:35; 79: 25; 
80:11; 85: 11; 94:29 

Anacardiateae 87:32; 
(rev.) 94:56 

Annonaceae ( rev.) 88:46 
Argentina, woods o f 

(rev.) 89: 57 
Aspidospmna ( rev.) 

59:59 
Australian Lauraceae 

(rev.) 63 :47 
Saxfrageae (rev.) 9:26 

Bignoniaceae 63:36 
Castanea (rev.) 35 :61 
China, econ. woods of 

(rev.) 45 :36 
Hardwoods of {rev.) 

32:38; 34:46 
Softwoods of {rev.) 

36:59 
Woods of (rev.) 91 :Sl 

Commercial wds., Canada 
(rev.) 38:37 

U.S.A. (rev.) 38:37 
Comores L, woods of 

( rev.) 93:64 
Coniferae (rev.) 19:72; 

68:64 
Cupressaceae 49:6 
DaCTydium (rev.) 92 :63 
Dipterocarpaceae, Malay 

(rev.) 32:40 
Ecuador, woods of (rev.) 

92:51 
Engelbardtia, Amer. spp. 

12:14 
Entandropbfoagma (rev.) 

23:36 
Eucalyptus ( rev.) 33:54; 

38:51 
Euphorbiaceae 54:36 
Fagus (rev.) 35:61 
Flfndersia (rev.) 54:56 
Fossil Cooiferae (rev.) 

43:48 
Gymnospennae (rev.) 

39:72 
GUIITea (rev.) 23:36 
Guttiferae (rev.) 94:56 
Hardwoods, British 

(rev.) 21 :64 
Icacinaceae (rev.) 88:46; 

94:56 
lllicieae (rev.) 15:59 
India, woods of (rev.) 

33:47; 92:55 
Java, woods of (rev.) 

85 :31 
Juglandaceae 12: 17 
Kbaya (rev.) 23: 36 
Lauraceae, Australian 

( rev.) 63:47 
Lithocarpus (rev.) 35:61 
Lovoa (rev.) 23:36 
Magnoliales 34:28 
Magnolieae (rev.) 15:59 
Malvalves 51:8 
Meliaceae (rev.) 23:36; 

25:47; 84:H 
Australian (rev.) S8:48 

Monimiaceae 39:32 
Moraceae (rev.) 88:46 
My risticaceae 35:39 



lDEl'~niF., Keys for, 
Contin11ed 
~eth. Indies, tree:. of 

(rev.) J 7:4t) 
~ew Zcal3nd, woods of 

(re\ .) 3:21 
;\;i!'{cna, wood~ of ( rev.) 

'1: 59 
'\t>nh Africa, \\oods of 

re\',) 32:4-l 
O cwkncmataccae ( rc,·.) 

bS:46 
Ola1.'2Ccae ( rc\·.) 1!!1:46 
l'ip:ad(:71ia 94:3 
Qucr-cus (re\•.) 35:61 
Rhizophornceac 'H: 17 
Rhus: tii:16 
Ring-porous woods 72:20 
Rutan·ac ( re' .) i9: 35 
Sapotaccae (rc\',) !\8:46 
S.l\liragcac ( tc\',) 9:26 
Sclut.andrcac (rev.) 15:59 
Sun a ru baccae ( rc\' .) 

49:42 
Softwot,ds, Gr. Urit. 

(rev.) 90:61 
South-west Pacific, wds. 

of (rc\',) 93 :67 
<;tcrculiacc:tc (rc\',) 24:48 
Sun 1am, wood~ of ( rc,·.) 

9:23 
} a.xndi:Jceae 46:4 
I'hcaccae 70.33 

T hirty common woods 
(reo..) 90:6' 

'Jricbilia (rev.)~ 2l:i6 
T rochodendreac (re\' ) 

15:59 . 

Pores R:~mc-bke or 
dendritic 72:32 

Pores ulmiform or 
\\3V\' i2 :19 

R:1phides 46:30 
Rc,in ducrs ·-:20 
Seprarc tihers -s: 36 
S; •ccial fibers 85 11 
Stoned ~uucrure i6:H 
t:mscr. xdem rays 

\ diems.) i9:25 
Va.oricentric tracheids 

85:13 
Vessels wirh opp. or 

seal. pin ing i5:S 
\ • csseb solitary 73: :!4 
Ves_,cls with seal. perf. 

plates 74:18 
V esscb wirh spiral 

thickening 7.1:33 
Ve_:;sels, ,·cry fine pir­

tmg 74:31 

IdentiC} . Pau-hoi 10:53; 
13:5; 15:13 

Peruvian Balsa 17:5 
Drug 18:56 
,\Iahogany 16:49 

Imperforate elements 
(See Anatomy.) 

Included pholoem (See 
Anaromr.) 

Increment borings 64:40 
lmpo!fs . .\lahogany, 

C.S.A . 6:15 
0\"t:rscas pl. products, 
• ,I;n~lan~ (m·.) 48: 52 
1 rtplocbuoll, England 

25:3 T :trr,mmtbm (re\'.) 21 :36 
~'lmacc~e (rc\',) 88:% 
\ och}''ilace:Je (rev.) 94:56 

1~)1· ~'TIFICATIO;>.: 

Tropical woods 
. Europe (r e,·.)· 8l:S4 

lnd!a (Sec Asia.) 
l lnd·~~hcr plants (rev. ) K0s fo: woods with: 

..onsp1c. bord. pitS 
80:11 

Co!!SJllCUOUS rays 48:3; 
, 1.) ;8, • (rC\',) !!9:57 

F1bers m par h 
l.k cnc rrna-

. ' e arr. 1!5: 15 
Fthc:s With spiral thick­

' ~niiiJ.!~ 85: 14 
f•um tluct~ 77:10 
( n,ducled phloem 50·4 

JJI cells 110: 13 · 
Parcnchrm~ in num 

concem ric band . · 
~~:30 s 

Parcnch}·m . I ?7:lt; a retJcu arc 
Parcnc:h~--~ .1 , .,,.. UOJ at. 

Pllratrachc:al 85: J6 

Indies, l•.a\1: (Sec 
Oceania.) 

I~Dirs, ''FST 
General, Flora (rev.) 

~ 36:45; 43: 37 
J Ioraceae (rev.) 46:P 
~~lms (rev,) 93:59 -

\ J !mbers (re\·.) 73 ·42 
' nngua, Flora (rev.) 

92:49 . 
Anti!~s. Flora (rev.) 

n' :35.38 
~4r~ of French (re\·.) 

.43: 75:27; 76·48· 
F 80: 17~ 89:60 . • 

lora of Lesser (rev.) 
91:47 

I 
Forests of French 

(rc\'.) 68~ 58 
Palms (rc\.) 61:57 

Bahamas, \ car book 
(rn.) :?0 33 

Bcnnu<ht, Flora (rev.) 
44:36: 46:lZ 

Fore~rs (rc,·.) 66:34 
Year book (rC\'.) 

British, \car book 
:?0:33 

Caribee ls., l'Jora 
9:!:49 

Caribbc:m, Edible 
(rev.) i9: 34 

Flora (rev.) 64 43 
Forc~t research (rev 

94:H 
Forests (re,·.) 2 
Poisonous plants 

79:H 
Cuba, Cedar pia 

(fC\ .) 83:26; 87 : 
Croton (rev.) 72:36 
Flora (rev.) 29: 34; 

66: 36; 71: 36; 80: 
88:3!f 

F ore~rry ( re\·.) 13 : 
67:34 

,\Iedicinal plants ( re 
85:25 

,\ leliaceae ( rc\' .) 4 5: 
Palms ( re\' .) 49: 29; 

60:46. ·s:26· 84:28· 
88:38 • • 

Plant ccologv (re\' ) 
i8:46 . . 

PoJor.trpus 6 : 13 
~enninalia ( rev.) 90: 
\ ernac. names (rev.) 

15 :33 ; 20:3l 
'':oods of 6:.12 
\\ oods of. catalog 

( r<;\ .) 46: 33 
Dommtca, rtora 

92:49 
Forests (rev.) 61:58 
Pal_m_s (rc\,) 72:H 

Dom!nlcan Republic, 
I• lorJ 40: IS; (rev 
35:49; 53:50; 80: 

• 81 :47; 84:26; 86: 
f:orc~try (rev.) 63 : 
F orests (rev.) 8: 19· 

63:34; 83:27 • 
Nrhogan~· (re\·,) 5 

oods of ( rc,· ) 
93:59 . 

Gren:tda, Flora 
92:49 

Foresrry 

(rev.) 29:34 
(rev.) 29:34 

(rev.) 88:J7 
crnac. names (rev.) 
29:35 

Hoi pele 6: 13 
(rev.) 30:44; 

33:31; 35:49; 90:41 
ore~uy (re\·.) 7:36; 
61:58; 62:34; 63:39; 
s;:26 

(rev.) 62:3S; 
; 85:26; 90:41 

(rev.) 

Geobotany 
.) 54:40 
(rev.) 42:37 
Flora (rev.) 

49:28 
Forestry (rev.) 60:48; 

61:58; 62:35; 89:55 
l 'orests (rev.) 84:26; 

89:55 
Tanning mat'ls (rev.) 

67:34 
'Voods o f (rev.) 68:58; 

89:5 

53:41 
Foresr resources (rev.) 

69:36 
F orcstrv (rev.) 69:36 

· rrat, Flora (rev.) 
92:49 

rherlands. Flora (rev.) 
67:37 
rto Rico. Flora (rev.) 
16:53; 52:29; 64:43; 
i2:36; 74:43 

Forestrr (rev.) 5: 18; 
6: JQ; 15:33; 18:57; 
l'ii:5R; 62:34; 68:58; 
72: 36; 80: 18; 84:27,28; 
90:42 

Forestry, reforestation 
(rev.) 22:17 

Luquillo Forest (rev.) 
14:37 

National forest (rev.) 
14:37 

\Voods of (rev.) 74:43 
Flora (re\'.) 92:49 

. Bartholomew, Flora 
(re,·.) 66:36 

St. Lucia, Flora ( rev.) 

Forestry (rev.) 12:27~ 
61:58 

St. Vincent, Flora (rev.) 
92:49 

Tobago, Flora (rev.) 
57: 19; 92:49 

Trinidad, Cedar (rev.) 
72 :35 

Flora 14:29; (rev.) 
30:44: 90:43 

Forest products (rev.) 
94:54 

Forestry (rev.) 22: 17; 
53:41; 67:34; 84:27 

Forests (rev.) 68:58; 
90:43 
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Eue:~yjr,tus (rev.) Sl32 
rev.) 64:44 

Natmetra (rev.) 12:34 
58.40 



Ol.L-Con:inut'J 
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fu~ (re,·.) 9.2:68 
Ycgctable (red 14.44 
\ \'alnut (rt\',) 12:34 

Otis. Braz.ihan (rev.) 
12:34: 14:-H 

Chcm. analysis (rei.) 
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in plants (re\ .) 23:44 
01l-rid.ding plants (rc\ ) 

&t.>S 
lrrccs Cre1.) ~4:14, 

94:63 
Orchids 5i 9 

1: 13 ; 26: 11; (Bioi{.) 
Brnzil (rc,·.) 23: : 8 (rev.) H .·U; 88: 39 
Brit . lion. ( tC \',) PJ'ttin~r (See Anatomy.) 

4:Z7 -
I;pcrua 2~ : 3 Pits (Sec . .:\narmn)•.) 
Fuphorhiac:cac- 1S 1 Plant, Classi fi cation (re\',) 
" auri (rc\',) 10:64 84:34 
1\langrO\ c (rc' .) E,·olution and chcfll. 

18:6) properties ( rev.) 
~igcria ( rev.) i:46 41 :55 

l'apu:t (Sec Oceania.) '\ames (Sec ~amc~.) 
Papua~ia (&c l kcania.) Science, Lar . • \ mer. 
Par:tf.,'l.l:t}' (Sec .\mcric:t. ! rev.) 70:38 

South.) , Plantae l lochrcutincr.lllae 
Parcncll\'ma (Sec (re,·.) 41:4~ 

Anatonn-.) Plantae l~ruk(J\'Janac _ 
Pam1{onirt (Sec \mcnca, ( r~\·.) 3!i~4H: 40:) I 

South.) Planranons, Ccd:Jr (rc\',) 
PAn,B•-.::-o" H. (.trt.) I !B:26; 87:36 _ 

84: HI ~ lahogany (rc\'.) 70:3) 
PI'IRC£, ALA' S. (art.) I .\ !ar ia (rev.) liO:J8 

P 46.1; 49:5 R ubhcr (rc\·.) 36:04; 
Pacific Islands (Sec Pencil makinv,, wnods 68:58; 86:47 

Oceania.) med (rc\'.) !U:29 T eak 40:17; (rev.) 
Packin~o~-bux indumy Penciltr:tdc (rc\ ) 56:>0 4:22; 15:.\9; li:50; 

(rc\',) 42 :41 Perforations C'Xc 22 : 17,29: 23:33; ~4:4!1; 
Painting.lntsia H.:?3 :\n:~rom\ 1 25:3~. ?·:'ll; 32: .>3; 

lpil 8::?3 Persaud C(•llccuon 13:7' 58 :3t . 61:50: 6':+1; 
Paleob~ran}: (Sec_Fos~il.) 1 Peru (Sec America. 66:49. 68:58: 69:36; 
Palcsunc (Sec _\ sta.) Sourh.) 91:52 
Palm producb (re\ .) 1 PenH ian BaJ,a, idemitv Plants and Plant Sd .. 

78:10 1·:5 • Lar. Amcr. (rc\',) 
Pan Amcric:a, Forc~tr)- Drug, idcnti£\• 18:56 ~3:25 

(rc,·.) 3:23 Petcn (See Anwrica. Pla~-nc dcforntation Crt·\',) 
Panama CSec America, ~onh.) 94:66 
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Panama C:mal '/.one (~tc (re,•.) 52:?9 • Ph·wood (re\·.) 83 ·'0 

America, 'onh.) Phcnnlic compounds and \'Cneers (rc\.'.) 

) 
. (rev.) 8S: 50 SO: 2 1.:!2 

PAPER, PULP I hI · 1 Austnlt'a (rc\ .) 19.· \1 ~ I IPfllllc. s. (Sec Indian woods (re\·,) 
- Occ:~ma.) 43:41 

Board mf~t. (re\ ) Phlorm (See \natonn .i ~cw Zealand (rt\',) 
17:62; 18.65: 19:70. Ph)ln~ten)' (rc,.) 41 :5\, 83:20 
46:6i; 59:60 54 6. So h 

b-pcrimcnts (rc\ .) : ' . ut Africa (re\ ,) 
40A2 Anatonucal features 90:59 

Mill, rcqmrcments 6:16 (~c Anatomy.) " 'est Africa 18:4l 
.,_ 1 1 An~t10Spcnn (rev.) Poison, Arrow (re\',) 
o>VUrCCS. ' · • (rc\ .} 49 \' 5 

S"·S3 ;,o J·'l5· 5·.~,. 59 s-.. J>h . I ·- ' '·•-, . ,. .... ( > ~11ca pro.IH:nies (Sec 90·.·•L · ' 
I CStS rc\',) 24: 51; I "'T\I 

4) :H ' mpensc,,) Fish, So. Amer ( ' . ) 
\:Voods 2.2; 18:1: 23.3; I hr~o.gcography, Borel 23: 44; 4i:5 . rc\, 

trc\',) 4:27,36; 7:-16: /:~~~af~}-la7nd P. I. Po~o'?1o1us plants 17:8 
10:64: 17:40.P: JR:ti,, I" · · , .an >lean (re\·) 79 3 
J9 52·, 20.·40,· 21 s4,,

1
o, 'I(· hi W•>rk t>roecdurc r cmral \ · : 4 - " Cre1 ) 44 39 p" . 1 mer. 9:3 

21 28, 26:23; H:49, p· k · · aclfic: Is. Ire\') 74. 4 42.40; 5ll:4i; 59:60, IC cr arms. woods used Poh·ncsia (Sec c) .. 4) 
f.l (/) "2 ·•2 , TC\',) 85:>0 PoP!'" \ \', ceani:J . 
' • ~. u ... ; 64: 54; I IF.Ro., Ions II (an.) 65~. El., II .So-.; (:m.) 
(j~ 44. n·4l. 83:2': m 
f.!S·l4; 92·67 .;2:g i0:20; 71:1: PJlorcs (Sec \natonw) 
AU$traha I re,;.) Pir>c ~ak' ( onu~rucse F · · 

~ ~-n 20:40 Pilh fSc. mAt! rev.) 1i:56 Glo~sa.-.· 9 2 -
Bam....... c 3 p • c nato Ill\' ·; =~ 1 

VV<J re" ,) 4 · 6 rrmR, I h 'S RI (Sec 

Preservation, Australian 
wds. (rev.) 30:55 

Fence posts {rev.) 5:34 
P.I. woods (rev.) 10:61 
\Vood (rev.) 19:47,64; 

25:38; 59:62; 7S:27 
E:tpcriments (rev.) 

6:32 
Research (rev.) 19:47 

Preservative, Sulphur 
(rev.) 19:64 

Trcannent, Indian wds. 
(rev.) 6:33 

PatCE, T. j. (art.) 25:3 
Production, Teak (rev.) 

8:25 
Totaquina (rev.) 69:44 

Products, Oak (rev.) 
92:66 

Research (rev.) 24:st 
\Vood 76: 1; (rev.) 

52:48 
Brazil (rev.) 93:62 
New 76:1 

PROPERTIES OF 
WOOD (rev.) 62:4S; 
93:68 

CHF.MICAL 
Cblorophora (rev.) 

29:48 
Dialitmz (rev.) 29:48 
Dicorynia (rev.) 29:48 
Diospyros (rev.) 41:49 
K bay a (rev.) 29:48 
L ophira (rev.) 29:48 
J1imusops (rev.) 29:48 
Piptadenia (rev.) 29:48 
Sympbonia (re\•.) 29:48 
Tertona (rev.) 29:48 
Tmraemtlms (rev.) 

29:48 
Vitex ( rev.) 29:48 

,\11 CHA~ICAL (See 
also Properties, 
Physical.) 

A bies vindrow (re\·.) 
15:42 

A cnci,r 68:5; 70:5 
A cer 68:6; 70:7 
A/zt:lia i:uanzensis 

( rev.) 15:49 
A .t;tatbis ( rc\',) 15:44; 

45 :43 
Albizz.ia 68:6; 70:8 
AlnttS 68 :4; 70:4 
A mrcardium 22:8; 60:15 
Anisoptcra 68:8; 70: 11; 

re\·.) 64:48 

Arauen (rev.) 36:S6~ 
59:58 

Arucarltllnwill~m~~ 
(rev.) 92:SS 

A rgcnrina. woods of 
14: 15; (rev.) 57:24; 
58:42 

Aspidospcmu~ (rev.) 
36:56; 59:58 

Aspidospcmu~ poly­
neuron (rev.) 92:S5 

A stronitmz 68:6; 70:7 
A ucownca 68:6; 70:7; 

(rev.) 15 :52 
Australia, woods of 

( rev.) 21 :59,60; 
23:.H ,34; 57:31 

A ·::icennia (rev.) 60:59 
Balmzocarpus (rev.) 

31:55 
Balfourodendron 86: 12; 

(rev.) 36:57 
Balsa 14: 13,31 
Bamboo (rev.) 92:66 
Betula 68:5; 70:7 
Bowdicbia (rev.) 36:57 
Bracbystegia (rev.) 

15:49 
Bratil, woods of (rev.) 

53:52 
Brit. Hond., woods of 

(rc,·.) 87:41 
Broshmnn 68:5; 70:6 
Burn1a, woods of (rev.) 

28:30 
Buxrts 68:5: 70:6 
Cabralea (rev.) 36:56 
Callitris (rev.) '9:62 
Calopby/lunz 30: 13 
C(ll'apa 68:4; 70:4; 

90:30; (rc\'.) 36:49 
C(ll'dwellia 68:7; 70:8 
C(ITJII 70: 11 
Cassia (rev.) 36:61 
Casttmospcmmm 68 : 5: 

70:5 
Celunodendron 
m~:ricanum 14:10 

Celtis 68:6; 70:7 
China, woods of (rev.) 

9l:Sl 
Cbloropbora 68:6; 70:8; 

81:J 
Chlorophora ercelsa 

(revi) 15 :49 
Chlorpxylon 68:9; 

70:12 
Complrison trop. & 

woods ( rev.) 

Cr111oxylon (rev.) 51:29 
Cybistu 68:9; 70:11 
Dacryodes (rev.) 87:38 
Dalbergia 68:5; 70:6; 

(rev.) 36:61 
Diospyros 68:5 70:7; 

(rev.) 36:61 
Diplotropis 68:9: 70:12 
DipterOCIII'pus 22: IS; 

(rev.) 31:55; 52:42; ' 
61 :67 

Distem011111Ubus 68:8; 
70: 10 

Dracontomelum 27:S; 
68:8; 70: 11 

DryobaltmOps (rev.) 
31:55; 55:31 

Endiandra 68:8; 70: 10 
Emtmdrophragma 

68:4,9; 70:4; (rev.) 
15:49 

Eperua 23:2; 93:7; 
(rev.) 36:49 

Erytbrophloeum 
guineense (re\·.) 
15:49 

Erytbroxylrnn (rev.) 
54:59 

Ethiopia. woods of 
(rev.) 94:63 

Eucalyptus 68: 10; 
70:13; (rev.) 21:59; 
36:56; 38:52; 40:55; 
45:43; 53 :52S6; 90:48 

Eusiderorylon (re1·.) 
44:49 

Fagus 68:5; 70:5 
Faurea discolor (rev.) 

15:49 
Flindersia 25:23; 68:4,7; 

70:S 
Frazinus 68:4; 70:5 
French Colonies. wds. 

of (rev.) 26:41; 3J:S6 
Gold Coast, wds. of 

(rev.) 9 :29 
Gruriacum (rev.) 14:38 
GU4rea 68:S; 70:6 
Hopea (rev.) 66:42 
Hymet~~~ea 68:6; 70:7 
/lex 68:6; 70:8 
India, crossties (rev.) 

S:30 
India. wds. of (rev.) 

21 :54; 33:44; 38:49 
Indochina, wds. of 

(rev.) 19:47 
lntiM (rev.) 3l:SS 
Juglltlu 68:5,10; 70:4 
1 ,;pmu 68: 9; 70: 11; 
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K manga, wood~ of 
(rc\'.) 15:4 

Kha}a 70:9, (re\ .) 
46:64 

Koom(lassia (rc,·.) 
31:55 ~ 

Uquidambar 68~6; ,o:7 
Liriodcruiron ~:S; 

10:11 ~ 
T.ot•oa &):9: iO: b 
I.uebea 86:12 
M acrolobium 68: 10. 

70:13 
!\tala\'. woods of (re\' .) 

<i' :48: 87:50 
Mamoni:t 6H:i; i0·9; 

(rl'\',) 46:63 
,Himmops 6!1: 5; 70:t'i: 

(rt\' .) 36:56 • 
M oquini.1 ( rc\',) >6:>6 
M or.1 c:uelsa 9>: 25 j 
~cth. Jmlico;, woods of 

(rc,·.) 9:2 3 
~cw Zealand. woods of 

(m·.) 21:61 ~ 
~orth Bomco. woods 

of (red 44 ~49 
Notbofagus {re,·.) 

21:61 
Ocbroma (rev.) 41·45 
Ocotea 68:6; iO.i; 

(rcY.) 36:49 
Ocotea rodiaei 92:25 
ParasbOTell (re\·.) 44.4\J 
Paratecoma 70:11 
l'arrottill (rev.) 39:63 
Payroa Crt\',) 31:5) 
Pcltogyne 68:4; 70:4. 

93: lS; (red 36:49 (6 
Peru, wood5 •1f ( rc\ • ) 

59:58; 92:56 
Philippines, wds. of 

(re\·.) 13:53; 1(,:62 
Picc11 morinda (rc\ .) 

15:42 
Pinus (re,·.) 31 :55; 

52:31, 55:35; ~7:31: 
58·4"; 87:40; 92:fi7 

Pinru carib.Tell 55:6 
p;mtr ituig11is ( rc\ ) 

15:44 
l'fnus paw/a (rev.) 

IS:S4 
PI11'JS rndiata ( re\' .) 

H·44 
Piptadeni!l (rev.) ~6· 56 
Pb. K: (rev.) 94:66 

Plata7111S 68:9; 70:12 
Plat/J\'11/enia 68:4; 70:4 
1'/nt:yinisrium ( re\'.) 

36:56 
J>odocarpm ( re,·.) 

4.:!:48 
Populus 68:4; 70:5 
f'rrori.z 6!!:9; 70: 12 
T'rtmm 68:5: 70:6 ~ _ 
Pseudotsug.1 68:6; , O: t 
PttTOCilTf11lS 68:8; 

70. 10, (rC\'.) 15:49: 
36:61 . 

Prerorarpus dele-t•O:Jt 
(rc\'.) 15:49 

p, rttr 68:8; 70: II 
Quercus 68:8; 70~ 10 
Rus.~ia, woods of {re,·.) 

42:59 
Srorodocarpus (rc\·.) 

31:55 
Sborea 68:4; 70:4; 

(rev.) 31:55; 32:38: 
33:48; 35:65; 37:53; 
39:66; 42:46; 4?:.H; 
53·54. 54:55 

Sinoc.zla11ms (re,·.) 
92:67 

S/o,me.l (re,·.) 87:39 
Srrcngrh rests (rc,·.) 

38:49 
Surinam, woods of 

(re\',} 12:33 
Swietroia 68:7; 70:9; 

(re,·.) 25:46 
Spnpbonia 45:5 
Sync.7Tpia 68:9; 70:12 
Tabebui.1 68:8 
Tarrieti.l ( rev.} 48:38 
Tcrton.z 70: 13; (re,·.) 

31:55 
Temperate woods 51: I 
Termin.:tlia 68:4,7; 

70:4; (re,·. ) 60:61 
Tt-sting :\lcthods (rc\'.) 

61:63 
Tricbilia cedrata (rc\·.) 

IS:Sl 
'f'riplocbiton 18:43; 

25:3; 68:4; 70: 5; 
(rev.) 60:61 

I rnnic:ll woods 52: 1 
. (rc,) 50:56 
rurraeantbus 26:8; 

f.8:4; 70:5 
UIJJbel/ularia 68·7· 

70:8 .• 
Variation (re\·,) 

55:35.40 
Vitex cie-nkowskii 

(rev.) 15:49 

Wallnceodcndroll 68:4; 
70:4 

" 'est .Africa. wds. of 
(red 33: 56 

Zantbox:Jlum 68:9: 
70:12 

PROPfRTifS. 
PHYSIC \L C!!lce al~o 
Propenies, \ lccham­
cal.) 

Acacia 71 : ~9 
A cambosyris 53:35 
Acer 71: 29 
A(zelia crwr:ensis 

(red 15:49 
A~tonandra 53:33 
Albizzia i1:29 
Almts 71:27 
Alstonia (rc\',) 37:51 
A nacardium 60: 15 
A nisoptera 17:31 
A puleia 71:28 
AratJC(rria (rev.) 36:56; 

59:58 
\r~entina, wds. of 

(re,·.) 57:24; 84:32 
Aspidosperma (rev.) 

36:56; 59:48 
Astronium 71: 28; (rev.) 

55:2; 
Artcoumea i I: 28; (rev.) 

15:52 
Aucornne.z kiaineana 

17:2 
Australia, wds. of 

(re\·.) 2i:43; 28:34; 
31:59: 53:56; 57-3 1 

Bal(o11roderulron 
(rc\·.) 36:57 

Bals:~ (rc,·.) 4: 26 
Bcilsclmriedi.t (r e\'.) 

63:47 
Bchrian Congo, wds. of 

(red 58:50 
Betula 71:28 
Bowdicbia (rev.) 36:57 
Brarh.'Yiaena (rev.) 

53 :57 
Bracbynema 53:28 
Br<Icbystegia ( rev.) 

15 :49 
Brir. Guiana, wds. of 

(reY.) 88:41 
Brit. ITond .• wds. of 

(reY.) 87: 4 1 
Brosimum 71:28 
Bulnesi_a (rev.) 55: 27 
Bumelta (rev.) 55:28 
Bunna, woods of 

(rev.) 28:30 

PROPERTIES OJi' 
WOOD, 
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Continued 

Cabinet woods 68: 1; 
71:26 

Cabralea (rev.) 36:56 
Calatola 53:24 
Canotia 53:15 
Carapa 71:27; 90:30; 

(rev.) 36:49 
Cardwellia 71 : 29 
Carya 71:31 
Cassia (rev.) 36:61 
CIIStlmosperonnn 71:28 
Catbedrt1 53:28 
CeltiStTUS 53:15 
Celtis 71:29 
Central Amer., wds. of 

92:1; (rev.) 86:32 
Cervantesia 5.J:37 
Cbaunocbiton 53:28 
China, woods of (rev.) 

42:42; 91:51 
Cbloropbora 71:29; 

87:1 
Cbloropbara ezcelsa 

28:5,9; (rev.) 15:49 
CiTmtrmomum (rev.) 

63:47 
Colombia, woods of 

(tables) 19:34 
Copaifera 71:28 
Cry ptocarya (rev.) 

63:47 • 
Cybistax 71:31 
Cvrilla 53:21 
Cyrillopsis 53:22 
Dacryodes (rev.) 87:\8 
Dalbergia 71:28; (rev., 

36:61 
Damping capacity 

(rc\·.) 72:43 
Dios(lyros 71 :28; (rev.) 

36:61 
Diplotropis 71:32 
Discopbora H:24 
Disremonanthus 71:30 
[)racontomelum 71:31 
Fcuaclor, wds. of 92:1 
Eccambus H:28 
Elaeodendron 53:15 
Emmotrmz 53:24 
Endiandra 71:30; (rev.) 

63:47 • 
Endia11dra palmerst0111 

20:9 
T:.ndusa 53:28 
Entandropbragmll 

71:27; (rev.) 15:49 
Eperua 23 93:6; 

ErytbropbloiU'm gun,,,, (rev.) 
15:49 

Erytbrozylum (rev.) 
54:59 

Er1calyptus 71:32; 
91:13; (rev.) 5:36; 
15:43; 36:56 

Evonymus S3:1S 
F'agus 71:27 
Faurea discolor (rev.) 

15:49 
Flindersia 71:27 (rev.) 

54:56; 55:32 
F ra:ritms 71 : 27 
French Colonies, wds. 

of (rev.) 26:41; 33:56 
Gai.1dendron 53:34 
G/cditsia (rev.) 55:28 
Gmelina (rev.) 26:32 
Goupia 53:15 
Grewia (rev.) 65:47 
Guarea 71:28 
H eisteria H: 28 
Hopea (rev.) 69:44 
Hymenaea 71:29 
llex 53:13; 71:29 
India, woods of (rev.) 

33:44 
Indochina, wds. of 

(rev.) 19:47 
lntsia (rev.) 31:55 
jodina 53:37 
juglans 71:28 
j uniperus 71:31; (rev.) 

56:30: 92:62 
Karanga, wds. of (rC\',) 

15:48 
Kbaya 71:29: (rev.) 

23:36; 25:46 
Kmmneria 53:24 
Lauraceae (re,·.) 63:47 
l..ec}othidaceae 4 3:8 
Llquidambar 71 : 29 
Liriodendron 71:31 
Lirlosma H: 28 
Llttta (rev.) 63:47 
LotJoa 71 : 32 
Macrolobium 71:32; 

(rev.) 89:64 
Malay, woods of (rev.) 

87:SO 
Malvaccac 38:23 
M.tlrtiSG'rflla 71 : 3 0 

:24 
M~I'IID"W SJ : l5,J9 
MiJ,.,..'DpS 71 :28; (rev.) 

28 
ibrium 

Monimiaceae 39:26 
Moquinia (rev.) 36:56 
Mora excelsa 93:24 
Mortonia 53:15 
Myoscbilos 53:36 
New Zealand, wds. of 

(re\'.) 21:61 
Notbofagus (rev.) 

21 :61: 37:56 
Ocbroma 84: 18 
Ocotea 71:29; (rev.) 

36:49; 38:45 
Ottoscbulzia 53:24 
Pacbystima 53:15 
Panda oleo sa 20:15 
l'arasborea (rev.) 46:53 
Parastemon (rev.) 58:46 
PllTatecoma 71:31 
Patagonula (rev.) 55:28 
Peltogyne 71:27; 93:15; 

(rev.) 36:49,56 
Peltophorum (rev.) 

55:28 
Pcrsea (rev.) 63:47 
Peru, wds. of (rev.) 

92:56 
Philippine Is., wds. of 

(rev.) 40:52 
Pinus (rev.) 23: 34; 

57:31; 87:40; 92:67 
Pinus pl1tUla (re\·.) 

15:54 
Piptadenia (rev.) 36:56 
Platanus 71:31 
Platbymenia 71:27 
Platy1niscium 71: 29; 

(rc\'.) 36:56 
Plenckia 53:15 
Populus 71:27 
Poraqueiba 53:24 
Prioria 71:31 
Pro so pis (rev.) 54:51; 

55:28 
Prrmus 71:28 
Pseudotmga 71:28 
Pterocarpus 71:30; 

(rev.) 15:49; 36:61 
Pterocarpus deletJoyi 

(rev.) l5:49 
Ptycbopetaltmz 53:28 
Pyrus 71:31 
Quercus 71:30 
Mactmla 53:15 
Rhizopbora (rev.) 

42:38 
Russia. wds. of (rev.) 

42:59 
Scba~fferia H:lS 
Scbinopsis 91 :40; (rev.) 

28 



PROPERTIES OF 
WOOD. 
PHYSIC.\!., 
Cominu~J 
~n:w-holdmg power 
70:1 

Sbore:J ; u·: (rC\ .) 
:::~ ·3 b; ~3:4ti; 35:65; 
,-53; ;;:H 

" · 1kagc ( rc\ .) 31:59 
s. t~1ea (rc\' .) 87:39 
s · n Amenca, wds. of 

'\',) 56.~3 
<I • Jtia (rC\',) S9:65 
s, n 1am, \\ ds. of (rC\',} 

233 
SwtetC7lia i I· 29; (rc\',) 

25:3i.46 
S)11Co1rpi.:~ i I: H, (rc\',) 

~3:34 
S) 1/C.:Jrpia I.:Jrlrifo/ia 

92:44 
Tectona 71:n; (rc,·.) 

.,4·'8· 'S·3i· ~5·11 
T;r~pe.:a~e 'wo~Jds .51: I 
Te-rmi7UIIia 71:27 
T etramerista ( rc\·,) 

56:27 
T etranylidium S 3:28 
Torralb1.1Iia 53:15 
Trinidad. wds. of 

(rc\·.) 67:34 
Triplocbiton 1S:43; .,,·3· 71•?j 
T;~pi~l ~~d) 52:1 
Tropical veneer woods 

(re,·.) 90:63 
Turrae:mzlmr 26:6; 

71·'17 
Umbellularia 71:29 
Vatica (rc\' .) <>9:45 
Villaresia 53;24 
Vitcz cirnco-.J)Ikii 

(rev.) 15:49 
W allaceodrndron 71:27 
\\rest Africa. \\ ds. of 
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lf,:u:i.J j re\',) 9:29 

Packing hoxes (rc,•.) 
42:41 

Paper n :llctnfl J8·1; 23 :3; 
(rev.) 4:27,36; 7:46; 

v 
V egerable wax, sources 

(rev.) 50:56 
V egerarion. ~igeria 

(rev.) 57:33 
South Africa (re\·.) 

57:32 

\' enezuela (Sec 1\ mcrica, 
South.) 

\•essels (See Anatom} ) 
\' estured pits (Sec 

Anatomy.) 
\'IGSE, c. (art.) 20: H,32 ; 

28:7; 35:1 
\'irgin Is. (Sec Indies, 

West.) 

w 
\Valking \ticks, Block 

(rev.) 16:68 ~ 
Catalogue ( rc\' ) • · 4!:l 
Collection 65:38 

\\' AT£Jl.,1.-\~. AL:\lA \1. 
(art.) !:l8: 1 

\Vanle barks ( rc\·,) 
15:45; 31:58 

Culture ( rev.) 62:43 
Industry (rev.) 70: 42 

\Vax, Carnauba 35:3 
Uricury (rev.) 63:41 

\Vaxes, plant ( rev.) 
23:44; 28:52 

vVEBor.R, IRMA F. (art.) 
37:9,14; 38:15 

\VELcn, 1\l. B. (art.) 
20:4; 25:18 

\Vest Indies (See Indies, 
\\'est.} 

\\'1£LA~o. G~:o. R. (art.) 
39:1 

\VJU.IA:\1S, LtlWEJ,)" 
(art.) IS:4; 20: 26; 
') 5. '. "i. 16· 31·l0· 4,:i: .53 : 1. ·,6·6· . 
6i; 1; 68: r3. 9·1· 'r7 

\\'indward Is. (Sec 
Indies, \\' e\t ) 

\\'JSZ£RU:o>G, HARRY \V. 
(art.) 9: 10 

\Vrsr. Locrs F. (art. ) 
91:40 

\Vooo, B R (nrt.) 15 : I 

WOOD 
Amtomy <See Anaronw.) 
Collectors Society 92 · 4H 
Descripnon (See \V{Jcals 

Description of.) • 
Destructive agencies 

(re\'.) 19:57 
~xpor~. Brazil 14: H 
Extracuon, Sierra !.cone 

(rev.) 88~45 
ldentific~tion (Sec Identi-

fication.) 
l~dustry (Sec lndustn·.) 
Names (~e ?\:ames.) · 
Preserv?tron (See Prcscr-

\'atton.) 

WOOD-Continuetl 
Produc~s (See ProdUcts.) 
Properties (See Proper-

tics.) 
Specimens, collection of 

(rc,·.) 14:56 
Tainr. in butter (rev.) 

30:S5 
Technology (rev.) 48:46 

Brazil (re\',) 88:43 
India (rev.) 10:63 

Testing (See Tests.) 
Tropical (rev.) 60:62 
Uses (Sec Utilization of 

\\'oods.) 
\\'orld (rev.) 90:63 

WOOD-BORER (Sec 
also Beetle, Teredo.) 
(rc,·.) 19:57; 21:52,60; 
41:51 

Australia (rev.) 30: H 
India (re,·.) S:32 
Marine, Resistance 79: 15; 

(rev.) 30:51; 33:51; 
37:54; 69:4S 

Surinam (rev.) 4:24 
Syncarpia laurifolia 
92:44 

Pin-hole (rev.) 41:51 
Powder-post (rc\'.) 52:47 

Immunity (rev.) 52:47 
Pre\·ention (re'' .) 59:62 

Sal heartwood (re\'.) 5:32 
Susceptibilicy (rev.) 

44:53 
\\ 'ood-decay fungi (See 

Decay.) 

\\'OODS. DESCRIP­
TIO~ OF: 
(Sec country also.) 

Ac.Jci•t 7:17 
Ac:mthaceae 86:15 
Acmubosyris 53:JS 
Acer 86:.20 
Acbmocarpus 86:23 
At-·bras 59:25 
Adelia 54:12 
Adiscambus 64:3 
Aegipbila 65:6 
A c:rto:dcon 86:23 
A{zclia (rev.) 60:61 

cuanzemis (rev.) 15:49 
Agonandra 53:33 
Aguiaria 59:3 
Aioue.t 69:10 
Akani.J 48:7; (rev.) 68:62 
Alsto11ia (rev.) 53:61 
Amaranraccae 50:6 
Ampclidaceae 48:29 

Ampelozizyphus 58:7 
Amyris 64:4 
Anacardiaceae 60:11 
tlnacarditnn 5:5; 22:5 
A11.111tia (rev.) 53:61 
Arwu:ria 69: 10 
Au.J.t',Jgorea 7:JJ; 88:16 
A n.lir.1 7: 18 
Anisopbyllca (rev.) 4:38 
t 11111011.1 ~8: 16 
Annona<.:cae 36:32; 48:7; 

(rc\',) 88:46 
Antbodiscus 42:9 
Antirrboca 5:10 
Apciba 5:11 
Arali:tt·c:te 48:N 
tlrclnt.u:.t 70:25 
Areci:a:r,Jictai.t (rev.) 

51:.26 
AriswlocbiJ 48:9 
Arwr.arfms (rc\',) 32:3H 
A.1·imina !:l8: 17 
Astiamlms 63: 10 
AstroniwJJ 5:2; 7: 12; 

60:19 
Aucorum:a (rev.) 90:62 

klaine.m.t (rC\'.) 15:5.2 
Aw:emma 67:20 
Azadir.Jcbta (rc\',) 32:38 
Ba~assa 61: 14 
Btt~kiae.7 3 5:69 
Balanites 4R:.Ui 
Balfortro.lrndr01l 64:5 
Balmea ( rc\',) 71:37 
'Beilscbmicdia 69: 14 
Berberidac.:cae 48:9 
ilmurrdia 54: 14 
Brmoullia 59:3 
Berrya (red H:38 
lletulaceae 48:10 
Bignoniaceac 63:9 
BiJJia 58:2 
Bligbia sapid a (re\ .) 

17:61 
Bocageopsis 8!1: 18 
Bombacaceae 48: 10; 59:2 
Bombacopsis 5:5; 59:4 
Bombu 59:4 
Bonnetia 70:26 
Bonyrmitl 50:17 
Boraginaceac 67: 19 
Boscia 50:8 
BougainWJc.t 50:12 
Bourreril 67:21 
Brachynmzp S3: 28 
Bracbyst~fla (rev.) 15:49 

bequawd (rev.) 15:49 
111i71lOSII[OJill (rC\" .) 

49 

Bucbholzia 35:2 
Bumelia S:JI; 59:27 
Bursera 7:15 
Bwsea (rev.) 24:49 
Buxaccae 50:7 
Cabralea 66:9 
Cactaceae 48: II 
Cadaba 50:8 
Calatola 53:24; 56:8 
Calderonia 5:10 
Callicarpa 65:7 
Calocarpum 59:28 
Calopbyllum 4: 14; 30: 12; 

(rc\·,) 74:47 
Calycopbyllzmz 5:10 
Campanulaccae 48: 1 I 
Campnosperma 12:8; 

60:21 
Ct11U1Timn (re\·.) 74:47 
Canellaccae 36:34 
Canotia 53: IS 
CarafJa 66: 13; 74:3; 90:30; 

93:36 
Carhziana 31:27 
C.tryocar 42:9 
Caryocaraceae 42:9 
Caryodendron angusti-

folium 20:26 
Cascaro11ia (re,·.) S5:27 
Casearia 7: 16 
Casbalia S8:3 
Casimiroa 64:7 
Cassia 5:7; 7:18 
Castanea (re\'.) 35:61 
C:uri/la 61:22 
Ca.marina 48: 11 
Catalpa 63:11 
Catbedra 53:28 
Caronetmna 59:7 
C.nrmi/lesia S:S; 59:8 
(.\·motbw S8:8 
Cecropia 61:23 
Ccdrcla 14: 18; 66: 16 
Ceiba 59:10 
Celaroodrndron mni-

cnnum 14:11 
Cclastrus 53:15 
Ct:t,IJalobibiscus 44:21 
Ccfib.tlospbaera 35:25 
Ct'rt:amesia 53:37 
CIJatmocbiton 53:28 
Chenopodiaceae SO: 10 
Cbilopsis 63:12 
Chinese softwoods (rev.) 

36:S9 
Chlor:mthaceae 48:12 
Chloropbora 61:25; (rev.) 

9:30 
excels11 28:S,9; (rev.) 

15:49 
CJJoisy• 64:8 
Cb~7:23 



WOODS. DESCRIP­
TIO~ or: 
Comirllled 

Cburisia 59: I J 
Cbromolucuma 59:30 
Cbrysopb)llum .5:11; 

59:•1 
Cbukrasia (rc\'.) 32:38 
Citbare:rylum 65:9 
Citrm 64:9 
Clarisia 61:.!8 
Clatbrotropi~ 31:26 
Clematis 48:23 
Clerodendron 65:10 
Clet!Jra lanata 15:20 
acthraccae 3~:11 
Cocco/oba 5:10 
Coeloc.1ryon 35:25 
Colignonia 50:22 
Collo>tia 5S:9 
Colubri11.1 5!i; II 
Comurcmccae 50: II 
Comorfa.fi,J 60:22 
Compso11eura 35:2 5 
Copaifera (re\'.) H:61 
Cordi.1 5:6: 7:15; 67:23: 

!i9:48 
Cori11ria 48:12 
Comaccae 48 B 
Conmti;z 65: II 
Corylaceac 48: II 
Coter!LJ 63:13 
Cotim1s 60::!3 
Cormr;z 7:13 
Cousrapoa 61:28 
Crara.-.·a 7: IS 
Crescentia 63.14 
C.r) pro car} a 69: 14 
Cybi.mtbus •;:ene:udcnsis 

15:19 
Cybista.r 63: IS 
Cyclodiscus (re\ .) 24:49 
Cymbopetalum 8H: 18 
Cyno·metrJ 7: Ill; (rev.) 

17:61: 38 S3 
Cyrilla 53:21 
Cyrillopsis 53:22 
[)a/bergia 7: 18; 72:4 

ccarensis 28:2 
StC".JC11SOIIii 12:3 

f)onie/Ja ( rc\ .) 53:61 
Daubcntoni,l 72: IS 
!Jcrmo pris 8K: 1 Q 

Dialyamber.l 35:25 
lJzcorynia IJ): 39 
Dicyt,dlium 69.1.5' 
/)lczyolmna 6<l: 10; (re,·.) 

74:47 
lJzdymopmzax 7:13 
f>1.llcmaceae 48: 13; S0·12 
/Jnnorpbrndra 3: 3 

Dipbolis 59:33 
Dipbysa 5:7 
Diptcrocarpaccae (eeL) 

32 :40 
Diptr?rocarpus 22: 16; 

( rc\·.) 2i:41 
Dipr.:rodendron costari-

rense 15: 22 
Dist-.Jri.z 5!1: 12 
Discopbora 53: 24 
Diste?11071Jiltbus (re,·.) 

53:61 
Doerpfeldi.-z 58:13 
/)mcontomelum 2i :6 
/)urkeodendron 33:8 
[)ugueria 88:20 
Durama 65; 11 
D.vso.rylum (reL) "+:47 
f:'crlimzsa 31:1i; 59:34; 

(rC\',) 31:53 
EKantbus 53:28 
Ebretia 67:29 
Ekmaniambe 63: 1 i 
Elaeodt:11dron 53:15 
Emmorum 53:24 
Enall agma 63: 18 
Enamia (rev.) 38:54 
£ndlicberia 69: 16 
Endusa 53:28 
f:mandropbragma 21 :4; 

{rev.) 9:30; 15;49; 
17:61.64; 18:66; 90:62; 
92:58 

£merolobirmz 5:7 
Cpacridaceae 32:11; 48:14 
f:perua 23:2; 93:6 
E-:pbedra 48: H 
l"ricac(."ae 32: II 
Erythrina 5:8 
f:rytl;rochiton 64: ll 
Erytbropbloeum 

guinet'1/Se (rev.) 
15:49 

E!cJ/IO!Jia ~6: 12 
F.scbweilera 93:38 

ll:senberkia 7:24; 64: 12 
Eucalypws (rc\· .) 8: H · 

44:52 I 

• hadjensis (rc\·.) 8:36 
l•.uphoruiaceae ( rev.) 

41:49 
l•.upomatiaceae 36:33 
b11ya 70:27 
l~u:rlyoJJbora 64:14 
l>vonymus 53 J5 
l·::.tgaccae 48: 15 
' '•JKoJra 64:26 
. bomblei ( rev.) 15:49 

l .agur ( rc\'.) 35:61 
I illlre.z Jhcolor (re,·.) 

15:49 

Ficus 61:30 
Flacourtiaceae 50 14; 

68:40 
Flindersia 25: 21 
F orchhtmm1eria 50:9 
Franklinia 70: 28 
Funttmzi,J (rev.) 53:61 
Fusaea 88:21 
Gaiade11dron 53 :H 
Garuga (rev.) 74:47 
GleasoniJ 32: 19 
Godmani.J 63 : 18 
Goerbalri.Jmciamba 15: 16 
Gornonc~accae 36:28 
Gordo11i;z 70: 28 
Gosypiospermum 68:47 
Goupia 53: 15 
Greyia 48: 16 
Guarea 7:21 ; 66: 18 
Guatteri.r 88:22 
Gy11uzcrant/Jera H·25 
Gyrambera 59: 12 
Ham pea 59: 13 
Hasreltia 5: 7· 7: 16 
Heliantbou yJis 6 1:32 
H elirosty/is 31 :23; 61: H 
H elietta · 64: 16 
Heliocarpus 7:26 
Heisteria 53:28 

macropbylla 15:23 
Hmoonia 58:3; 59:35 
I Iernandiaceae 36:29 
Hibiscus 5:9; 37:15 
Hippocr,J:ea 53:23 
I Jippocrareaccae 50: 14 
Hirtella 5:4 
H ornsdmcbi,l 88.23 
Hors{ieldia 35:25 
Horria 64:16 
lfuberodendron 59: H 
H Y1~1ellolobium 47:8 
lcacmacc;ae (rev.) 88:46 
lcacorea 5:9 
1/e:r 53:13 
lng.! 5:8; 7: 19; 23:7 
lmsta (rc,·.) 74:47 
lryantberJ 31:23: 35:25 
facarand.r 3:7; 63:2 1 
/acqueslmberia 31:25 
/odma 53:37 
Jugla11S (rev.) 93:67 
I uliania 58:5 
Ktrf"'oJJinskia 58: 14 
Kbaya 21:2 
Kick.t-ia ( rev.) 53:61 Knema 35:25 
Koeb~linilr 8: 16 
Krugzodendron 8· 14· 

58 :15 . , 
Kuumreri.., 53:24 
Ladenbergia 31:29 

\ VOODS. DESCRIP­
TION OF: 
Continued 

ta(oensia S:9 
Lantma 65:12 
l.ap/acea 70:30 
Lardizabalaceae 36: H 
Lauraceae 13:57; 36:26; 

48:17: 69:8 
Lecyrhiadaceae 43:8: 

48:18 
Lcgurninosae 48:18: 50: 15 
Ucania 5:5; 7:12; 93:36 
Ucaria 93:38 
Lip pia 65: 13 
Lmonna 53:28 
Litbocarpus (rev.) 36:61 
Lithraea 60:25 
Longcbocarpus 5:8; 7:19 
l.ophira (rev.) 9:30 
Lovoa klainema (re\' .) 

17:65 
l.oxopterygirmt 60:25 
T.ucrnna 7:25; 59:37 
Luebea 5:11 
Macbaerirmt 72: 11 
M ac/ura 61 : 35 
Macrocatalpa 63:22 
Macrolobium 3:2; (re\'.) 

89:64 
Madbuca (rev.) 32:38 
Maerua S0:8 
1\lagnoliaceae 34: 14; 36:30 
Magnolieae (rev.) 15:59 
Malmea 88:23 
Malon11a 60:26 
Malvaceae 38:22 
Mah-ales 51 : 2 
Manilkara 59:43; (rev.) 

31:53 
Mansonia 35:2 
Mappia 53:24 
Matisia 59:15 
Jf auria 60:27 
Ma:rimilianea 7: H 
Maytenus 53:15 
Melano:rylon 31:25 
l\1cl:tstornaccae 50: 18 
Melia (rev.) 32:38; 74:47 
Meliaceae 66:8; (rev.) 

68:62 
Memecylon (rev.) 74:47 
Mcnispennaccae 36:34; 

50:19 
Metasequoia 94:28 
JfetofJium 60:29 
M errodorea 64: 17 
.\fezilaurtiS 69:20; 93:37 
Miconia 7:20 
Hicroberlinia (rev.) 

91:61 

Micropbolis S9:4S 
Mi1muops S:ll; S9:43~ 

(rev.) 9:30; 38:48 
MiTUiuartia SJ:28 
Mitragyna (rev.) 9:29 
Mollia spban-ocarpa 9:9 
Monirniaceae 36:27; 

39:26; 48:20 
Jfonoperalantbus (rev.) 

91:61 
Jfoquilea 13:10 
it.lora 93:24 
i\loraceae 61 : 12; (rev.) 

88:46 
Morinda (rev.) 9:30 
M ortonia 53: IS 
Morus 61:37 
Mosquito.Tylon 60:30 
Muellcra (rev.) 86:40 
Muntinf{ia 5:6 
Myosrbilos 53:36 
Myristica 4: 13; 35:25 
1\fyrb-ticaccac 35:25; 

36:24 
Myro.Tylon 5:2 
Myrsinaccae 411:21 
Naucleopsis 61:37 
Nectandra 5:3,7; 7:17; 

69:20 
Neea 50:20 
NewnamJi,J 48:21 
Norrisia SO: 17 
Noyera 61:38 
Nyctiralambus 64:18 
Ocbroma 7: 14; 59:18 
Ocotea 69:22 

'l'odiaei 92: 2 5 
Octoknemataccac ( rc,·.) 

88:46 
Ogcodeia 61:39 
Olacaceae (re\·.) 88:46 
Olmedia 61:41 
Olmeidioperebea 61:41 
Oncoba 7:16 
Onycbopetalrmr 811:24 
Otteopbloetmr 35:26 
Onoschulzia 15: 14; 53:24 
Or~ratea 7:22 
O:rtmdra 88:25 
O:rystlgnra (rev.) 53:61 
Pachira S:6; 59:4 
Pacl,ystima 53: IS 
Papavenceac 48:22 
PttTalabatia 59:46 
Plll'ttmacba6Titnn 41:7 
Pttrateco1116 63: 2l 
PttTatbesil 7:22 
Parinarium 93:39: (re,·.) 

74:47 
PiW'III~"-'1/I.r• 63:24 
1'111~11Jl<)1fUUI 67:30; (rev.) 

Peltogyne 25:1 
Pn-ebea 61 :42 
Pn-rea 69:28 
Petitia 65: 15 
Petrea 65:16 
Phoebe 7: 17; 16: 10; 69:30 
Phyllostylon 14: 19 
~ytolaccaccae 50:22 
Pilocarpus 64:19 
Pinus 7:23 

caribaea 55:4 
Piptadenia 14: 18 

ere elsa 94: 16 
P!',aguayensis 94:24 
rrgida 94:20 

Piratinera 61:45 
Pisonia 50:20; 87:35 
Pityrantbe {re\',) 32:38 
Platanru 48:23 
Plenckia 53:15 
1'/etbadenia 64:20 
Pleurotbyrirm1 69:31 
Polygalaceae 50:24 
l'ometia (rev.) 74:47 
Poraqueiba 53:24 
Posoqueria 5:10 
Poulsroia 61:47 
Pourornna 61:49 
Pouteria 59:37 
l'radosia 59:48 
Prioria 5:8 
Proteaceae 48:23 
Protirmr 7: IS 
Pseudocarpidium 65: 17 
Pseudo/media 61:50 
Pseudoxtmdra 88:26 
Pu/ea 64:21 
Pterocarpus (re\·.) 74:47 

ango/ensis (rev.) 15:49 
delevoyi (rev.) 15:49 

Ptycbop..raltnn 53:28 
Pycanthtu 35:26 
Quararibea S:6; 7:14; 

59:19 
Quassia 5:11 
Qun-crzs 7: 16 (rev.) 

35:61 
Randia 7:23 
Raputia 64:21 
Rauwolfia (rev.) 53:61 
Ravenia 64:22 
Reynosia 58: 16 
Rhacom11 53:1S 
Rhamnidium 58: 18 
Rbmnnus 58:20 
Rhapbithamnus 6S:18 

hJZ_<,PI\_41)ra<:eac 48:24 
J(IJOIIJ'tt14~11 (re\',) 32:37 

:31 



WOODS, DE.SCRIP­
TJO~ OF: 
Continued 

Rut:tce:~e 64:2 
Sacccliznu 67: H 
S:~gcrcti;; ' ·2 1 

SwirtC7tia 31: H : 66: 30; 
(rev.) 90:62; 93:67 

Sym piJOni:J 45:4 
Sy11carpia bi/lii ( rev.) 

23: 35 
T abcbuia 63: ~6 
T abemaemonttma 7: I~ 

l
l'il/arcsia 53:24 
Yiolaceae 48:29 

. Viro/a 35:26 
V itaceae 48:29 
Jlitc.-c 7: 26; 31:28; 65:20; 

Salacia 53:23 
&lvadomccnc 50:25 
S;;piznu 5:7; 7:16 
S:lpotaCC!Ie 59.22 
Saparantbus 88:27 
S.rrcompbalus 5 21 
Sarcospcnna 3 3: 2 

I T alnrnna (re' .) 92:50 
Tapirira 60:42 
T apura cubensis 9: 18 

I T nrrictia (re\·.) 9:29 
27:49 

(rev.) 15:49 
Vochvsiaceae 50:29 
Vouacapoua H :26: 74;:! 
lVbmucria 53 :1' 
\ Vinteraceac H ::! I ; 

(re\".) 77:46 
Xime11ia 53 :2S 

Sassafras 69:'~ 
Saurauia 8: 12 
ScbaeJJ crin 53: I' 
Scbino psis 60:38 
Scbim1s 60: W 
Schiz.andmccae 36:31 
Scbizoc.1rdin H: II 
Schi:olobumz 2.; 
Schocp(ia 53:28 
SciadodC17dron 5:5 
Sc/ero11c111n 59:20 
Scbytlbocepblllitmz H: 26 
SIJorea (rc\'.) 54:55,90 62 
Sidcro:rvlon 59:50 
Silkr Oaks {re\ .) 9:28 
Si1t .. ~ 74:7 
S, ruba 3:i 
Sir ruhaccac (rc\ .) 

49:42 
SolmrcyiJ 64·21 
Solamnn 7:25 
Sorocea61:'i2 
SpirortaciJ)S africanil 

li: li 
SponJias 5:6, 7:12, 60 41 
Srablia 40:16 
Stm1dtia 35:26; (red 

89:65 
Srcnanona 88.27 
StcrNtlia 5 .II; (rev.) 

74:47 

Tecoma 5: 5; 7:14. 63:35 
Tecto11n (rev.) 93.6i 

I 
Tcrminalia ':6: /:16: 

(rev.) 60:61: 74:47 
Temstrom.in -o:3.! 
TctmpodC17ia .~lnndi{er.t 

11::!2 
Tctrastylidi 1111 53:28 
TIJ.umzonnJ 64:24 
Theaccac 70:14 
'J hcophrastaccae 48:2i 
'J:brysodimn 60:4> 
1 hpndaeacrac 50:16 
Tort.tl b.tsi.t n: 15 
Torrrsse.1 14: I i 
Torrubi.t 50:20 
Toumc{ortia IS-: 32 
To.r:icodC11dr011 60:44 
Tric/).mtbcr.1 f{igante.t 

15:18 

X ylopi.t 8S:2S 
Z ambo.r:Jlttm 7: 24: 64:.M 
Zizypbm 5S:22 

\Yoonso:-;, RonLR I E., j R. 
(art.) H 2! 

\ VoouwoRJII, RomR r II. 
(art.) 4l li 

\ Vorking properties, \V. 
Afr. wds. (rev.) 
24 :46 

" ' orld, rJoras, ca1alo~ 
(rev.) 72:44 

Forests (rc\·.) 9l:6!l 
Timbers (re,·.) 37: 63; 

87:62; 91:64 

X 
Xylem (s~~ \nawmy.) 

Tricbi/ia 5:9: 7:11; 66:33: y 
(rev.) 15:51 

Triplaris 5:10 Y alc-Firc~tone in l.ihcria 
Triplocbiton ( rc\ .) 60:61 16:48 
Trocbodcndron 48:28 Yale School of Fore~trr 
Tropbis 61:52 I: I; ll2: >.10.14 
Trymatococcus 61: )3 I Yale \ Vood Collrction~ 
Turracantbus :!6: I: (rev.) (Sec Collections.) 

15:50 YA~l>\BA)"A~IJJ, :-.=oll<>ltU 

t1maccac (rc\',) 88:46 (arr.) 46:.:!0 
Umbellularia 69:33 Yucatan, (Sec America, • 

Stcrculiaceac (rc,•.) 24:48 
Strychnos ~0: 16 

Unmwpsis 88:27 Korth ' 
Vnicaccac 50:27 
Vacciniaccae '\2: I I ; 48:28 z 

Swart:i.t S :8; 74. II Vcrhcnaccac 'i0:28; 65:5 ZululanJ C&:c '\frica.) 
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Bcilschmicdia 1: 10;_ 69: 13; 
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Bclliolum 34:5' 
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(re\·,) 44:56 
Bcloperone 72:27; 86:15 
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Benncttia (rev.) 59:61 
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Benthamantha glabrescens 
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6tt)9; 73:46 

BemoUilia 51:3; 59:1; 
(ftV,) 44:60 

Hat~~ 21:12; 
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(re\·.) 40:52 
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buonopozcnse (rev.) Botryarrhena (rc\'.) 

11 :47; 32:43: 57:33 36:58 
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Breyniopsis (rev.) 65:46 
Bridelia micrantha (rev.) 

28:38: S8:50; 61:70 
minudfiora 18:2; 81:15 

Briquctia 38: 18 
Britoa (rev.) 66:40 
Brochoneura 35:22 
Brockmania 38:20 
Bromelia 89:44 

karatas 40: 12 
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C:tbralc:J 66:i; 80:4; hollrungii 81: 24 

(rc,·.) 25:49; 36: 53 ; margantac (red 35 63 
53:50; 68:62 Calancoba an~olensis 
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s1hqua (rev.) 92: 57 
Ccratoperalum (rev ) 

57:30 ° 

aperalum ( rev.) 9:27 
Ce:ratostema (re,·.) 43 :26; 

44:38; 47:33 
Cerbcra 83:9 

aho~ai (rev.) 50:43 
flon bunda ( reL ) 35 :68 
manghas 81: 12· (rev) 

31:53 • . 
Cerc!d!phyllum 34:4 

Cercidi~ 
praecox (rev.) S3:S3; 

90:42 
Ccrcis 9: 16; 72:20,31; 

(rev.) 25:29 
siliquastrum (rev.) 

92:57 
Ccrcocarpus lcdifolius 

94:11 
Cercus4:18; 11:8; 18:40; 

21:13; 89:34; (rev.) 
50:42; 76:51 

pasacanus ( rev.) 35:59 
sepium 31:6 

Ceriops 44:3; 83:8; (rev.) 
8:32: 31:54 

boiviniana (re\'.) 18:63 
candolleana (rev.) 4:35; 

18:62; 61:69 
roxburghiana 29:3 

Ceroxylon 78:34; (rev.) 
46:39; 50:56; 53:46 

andicola 31:4 
andicolum 89:43 
fcrrugineum (rev.) 

74:45 
klopstockia 18:42 

Cen·antesia colombiana, 
sp. nov. 51:12 

colombiana 53:27 
glabrara 51:14 

Cespedcsia 89: 24; 90:22 
macropbylla 16:21; 

17:31 
Cestrum 16:24; 21:'29; 

33:7; 62:6; (rev.) 
30:46; 45:30; 47:31; 
49:30: 89:61 

altcrnifolium 40:14 
coriaceum 30:48 
latifolium 30:29 
nocturnum 10:37; 

23:10,20 
panamcnse 10:37; 24:16 
parqui (rev.) 35:57 
vespcrrinum 10:38 

Chacnomeles 3: 15 
Chaetae me 29: 29; (rev.) 

86:46 
Chaetocarpus 54:9 
Chactolenis (rev.) 46:39 

alpcsrris (rev.) 46:39 
Chactoprelea 67:14 

mcxican:t 21: 30; 79: 15; 
88:6; 92:6 

Chalcas crcnnlara 81:26; 
( rev.) 30:54 

ChalC'OOtlhyllum pungens 
68:31: 91:34 

Chamacc~·paris 49:5; 
(re''·) 94:68 

obtusa (rev.) ~43 
Chamaedorea 1:<11; 7:23; 

14:28; 20:35; lh2S; 
24:23; 78:23; {rev.) 
76:49 

columbica (rev.) -40:46 
polydada (rev.) S0:47 
schippii (rev.) 39:47 
seifrizij (rev.) 58:34 
wendlandiana (rev.) 

35:53 
Chamaccyparis (rev.) 

35:62 
lawsoniana (rev.) 

46:57; 85:30 
Chamacfistula 62:6; 

(rev.) 13:53; 15:37 
papillosa 34:40 

Chamaepcriclrmenum 
(rev.) 66:42 

Chamaerops (rev.) 43:23 
humilis 78:20 
tomentosa 14:21 

Chamaescnna (rev.) 15:37 
racemosa 62:16 

Chamaesyce pseudo­
chamacsyce (rev.) 
65:47 

Champaca 34:4 
Cbampcrcia 3:10; 12:25 
Cbanekia 69: 16; (m·.) 

50:43; 53:50 
Cbarpentiera (rev.) 55:40 

ovata 9:14 
Chartocahrx (rev.) 84:35 
Chasalia ( rev.) 92:65 

sangiana (rev.) 52:41 
tc:hibangensis (rev.) 

48:42 
<:bascotheca 54:35 
Chaunochiton angusti­

folium (rev.) 56:15 
breviflorum 53:30 
kappleri 53: 30 

Clu!frOdendron 4:19 
Cheirostcmon (re,·.) 

44:60 
Cbelyocarpus ulei (re\•,) 

43:24 
Chenopodiaceae 50: 10; 

(.EeV.) 50:48 
Chickralsia 9:16: 66:7; 

(.EeV.) S1:36 
ChidloWia samruinca 

(rev.) 10:57 
Chiliotriclilun (re\•.) 

33:38 

30:28: 
86:37 

cymosa (rev.) 29:35 
pan·iflora, sp. nov. 

11:26 
Cbimonanthus 34:4 
Chiococca (rev.) 74:44 
Otionanthus 72:23,35; 

(rev.) 60:47 
Chione (rev.) 63:41 
O.iranthodendron 67: 14 
Cbisocheton 26:2; 81:21; 

83:8; (rev.) 25:49> 
51:30 

Chisochiton (rev.) 68:62 
Chispeadore (rev.) 46:39 
Chlaenaccae 50:32; (rev.) 

44:60 
Chlamydostachya spccta­

bilis (rev.) 40:57 
Chloranthaceae 11: 8; 

48:12 
Chloris (rev.) 87:61 
Chlorolcucon 77:4 

bogotcnse (rev.} 46:38 
tortum 53:9; 63:5 
vinhatico, comb. nov. 

63:6 
Chloroleucum guate­

malense 10:24; 21:20 
Chlorophora 61 :24; 71:29; 

87:1; (rev.) 22:46; 
38:41; 39:68; 56:ZI; 
66:48; 91:57; 92:59 

excelsa 28:4; 29:33; 
68:6; 70:8; 88:35; 
(rev.) 9:30; 14:54; 
15:47: 20:45; 22:47: 
23:36,39; 24:51; 25:45; 
28:38; 29:48; 35:71; 
36:69; 37:58: 39:69; 
46: 53; 50:53; 52:4; 
58:51; 59:63; 61:70; 
72:43; 77:45; 85:32; 
89:63; 90:54 

reJria (rev.) 47:47 
tinctoria 1:5; 7:21; 

10:30; 14:9; 16:19; 
18:41; 19:28; 21:22; 
23: 19; 24:20; 30:26; 
31:4; 32:5; 40:12; 
53:3; 67:11; 89:23; 
92: 12; 94:20; (rev.) 
4:21; 27:27; 35:51; 
~8:56; 90:47 

Chloroxylon (rev.) 25:48; 
51:36 

swierenia 1:12: 9:17; 
37:S'; 68:9; 70: 12; 
(rev.) 51:35; 88:44 

Chodanthus puberulus 
(rev.) 63:41 

ChoiS}"ll 64:2; 72:23J4; 
(rev.) 65:40 



Olomelia (rt\',) 39:SI 
englesingii. sp. no\'· 

16:45 
englesillf{ii 1 i: 32 
recordii. ~p. no\'. 7:9 
rccordii i:l3: 82:38 
spinoS3 30: ~ll; 49:9; 

53 :8 a 10nJoJcndron ( rc\·.) 
Si:2h 59:57 

polr anthum (rc,·.) 
51: 25 

Chorisia 51 :3; 59:1: 
(red 36:52; 3/:5~; 
42:4 1: 81 : 51 ; 90: 57 

iru.ignis ( re,·.) 20: 38 
soluta 51: H 
spcciosa (rc \',) 20:38; 

45:34 . 
Choristvlis ulu~turcnsrs 

( re·,·.) 43:44 
Chosenia 46:20 
Christiania 51:3 

africana 8: 15,1 7: 24:24 
Chromolucuma 59:21; 

( rev.) 89:62 
rubriflora 71:20 

Chrysalidocarpus 78: 12 
Chry5obal3nus 14:20 

icaco 1:14: ~1:27: 24:19; 
62:20: (rev.) :!8:24; 
H:H 

Chrv~ochlamrs 48: 16 
membranacca 30:~3 
webcrbaueri (rc\'.) 

43:28 
Chn sophyllum 4:2; 

.13:-tZ: 16:24; ~0:18; 
21:29; 24:19; 33.3; 
52:5: 59::!1; 62:7; 
(re,·.) 16:66; 25:39; 
31:52; 84:25; 86:34; 
88: 42; 89:55; 94:58 

africanum (rev.) 37:58; 
42:53 

alhidum 20: 18 
bc_gt!ci (red 43:47 
carnito I: 16; 5: 11: 

19:30; 40:8 
cuspidatum (rt\',) 

35:58 
cynogcnum, sp. nov. 

71:18 
cdulc (rev.) 12:42 
cxcel~tmt 34:45 
cximium (re,·.) 36:57 
{{riscbachii 12:25 
k11imandscharicum 

(rev.) 43:43 
ma2alismontanum 

(rev,) 37:56 
maytenoides {rev.) 

47 :38 (rev.) 87:60 
mctallicum (rev.) 50:54 Cissus (rev.) 46:56; 64:4S 

b bifonnifolia 24:27 
opposirum, com . nov. manhiana (rev.) 51:23 

71 : 18 ( ) 
oliviforme 31 :42 phyUomicron re,·. 
roxburghii 44:33 42=50 

· ( ,. ) ·•3·47 sicvoidcs 46 : 24.~9,30 senceum re · 'T • .r 
Chukrasia (rev.) 37:62; Cisuceae 38: 11 

6!i:62 Cistanthera (rc\'.) 44:60 
tabularis ( re,•.) 88:~5 papaverifera ( rC\',) 
vclutina ( re\'.) 32:J8 28:42; 37:57; 56:32; 

Chuniophoenix hainanen- 91:56 
sis (re,·.) 54:54 parvifolia (rev.) 53 :60 

Chuquiraga conferta Cistus (rev.) 92:57 
( re\'.) 55:26 Citharexylum 16:25; 65:4; 

Chuquiragua 30:47; 72 :21; (rev.) 35:56; 
( rev.) 35:57· 63:43 43:25; 54:49 

Chusquea 31:4; 52 :21; barbinerve ( rev.) 51:27 
89:46; (re\'.) 45:34; candatum 21 : 31 
56 21 ; s~ :43 cooperi, sp. nov. 10:50 

lanceolara (re\·.) 44:38 herrcrae 30: 47; (rev.) 
Chydenanthus 2: 12; 43:3 24:40 
Chytroma (rev.) 35:55; hexangularc 37: 37 

44:43; 60:50 spinosum (rev.) 35:51 
idarimon 18:41 trinerve 37: 37 
jarana 33 :16; 74:8; Citronella (rev.) 65 :53; 

(rev.) 6:25 72:39 
retusa 74:8 Cirropsis (rev.) 64:51 

Chyttopsia (rev.) 39: 51 Citrus 4: 19; 21 ;28; 25 : 28; 
Ciccus (re\·.) 56:19 64:2; 81 : 5; (rev.) 
Cicer (rev.) 89:65 53 :54; 73 :46; 79: 36 
Cienfuegosia 38: 19; 48: 19 aurantifolia 42:22; 25:9 
Cinchona 18:37: 31:4; Oadrastis 72:26 

67:17: 89:14; (rev.) Claoxylon 81:15; (re\' ,) 
29:37; 48:34: 56: 15 ; 26:39 
66:41: 69:44: 84:29; brachyphrllum, sp. 
85:2/; 86:47; 87:42; no,·. 77: IS 
93:67 insuJanum (rc,·.) 30:H 

pitavensis ( re\·.) 83 :28; , marianum 29:4 
84:30 Clarisia 16:6; 61: 26; 

puhcsccns (re,· .) 29:38: (re\'.) 46:47; 50:46 
53:45 nitida (rev.) 39:50 

succirubra (re\·.) 52:35 r acemosa 2:8; 88:6; 
Cinchoneae 20: 25 89:42; 92:12; 94: 18; 
Cinnamodendr on 34:4; (rev.) 58:41 

(rev.) 50: 46 Clat hrotropis ( rev.) 56:17 
.axillare 36:34 macrocarpa, sp. nov. 

Cmn:tmomum 1: 10; 3: 1; 31:16 
6: 3; 83:9; (rev.) macrocarpa (rev.) 
13:57; 18:59; 47:43; 36:57 
63:47 nitida 34:44 

camphora 52:5; (rev.) sur inamcnsis ( rev.) 6: 
II: p; 35:63 Clausen a hildcbrandtii 

carohnensc 29:5 ( rev.) 44:56 
pseudo-loureira 23:8 Clausenopsis :~n~olc r1sis 
.solomoncnse 81 18 (rev.) 6 1:70 

Crnnamosma ( re,·) 44 63 hildebrandtii (rev.) 
fragrans 1:9; 34:48; 44:56 
, 36: 34; ( rev.) 44:61 Clavapetalum clatum 

Crpades~a ( rev ) 25 ·50; 53 ~ 27 
. _36:63: 68:62 surinamense 53:27· 

Crr SJum lanceolatum ' 

Oavija 48:28 
lonJPfolia 30:30 

Cleidion 54:16 
cafcaf, sp. nov, 77: 16 
cafcaf 88: 30 
denticulatum 16:14 
gabonicom (rev.) 91:62 
javanicum 81:16 
nicaraguense 17:24 
praealtum 88:31 
spicifiorum 81:16 
woodsonianum 88:31 

Cleistanthus milleri (rev.) 
53:61 

morii 29:5 
sumatranus 18:2 

Oeistochlamys kirkii 
(rev.) 48:45 

Oeistocalyx 90: 1 
gustavioidcs 90:4 
operculatus 90:4 
patens 36:33 (rev.) 

23:40 
Clematis 48:24 

campestris (rev.) ss~27 
Clematopsis (rev.) 48:44 
Clcmensia (rev.) 68:62 
Cleome strigosa (rev.) 

42:51 
Clermontia 48: 11 
Clcrodendron 65 :4; 

( re\'.) 36:73; 42:47; 
49:40; 54:SS 

buchanani 81:29 
gl:tbrum (rev.) 37:56 
li!{ustrinum 17:36 
thomsonae 91:26 

C!erhra 21: 13; 32:8; 67:14; 
( fC\' ,) 52:31 

lanata 10:17; 1S:20; 
30:22 

Clerhraceae 10: 17; 32:8 
Clcr cra (re,·.) 66:37; 

67:41 
C libadium (rev.) 23:31; 

47:35; 64:44 
Clidemia 25:9; 91:31; 

( reY.) 42:38; S1:23 
biformis (rev.) 43:31 
fcrox (rev.) 45:33 
pustulata 62:4 
rubra 68:31 
stril!illosa (rev.) 40:47 

Clifronia (re,·.) 46:35 
ligustrina 53 : 21 
monophylla 53:21 
ni tida 53: 21 

Clitandr:~ ( rc\'1> 53:60 
C!it:md ronsis (rev.) 37:Sl 
Clitoria ( rev.) 17:40 

:trborescens 62: 12; 68:19 
fendleri 30:24 

javitensis 91:30 
tematea {rev.) 42:Sl 

Clusia lcS:.S'; 21:16; 24:23; 
30:23; 31. 3; 62:6; 
68:20; 89:41; 91:22; 
(rev.) 16:61; 63:41 

chanekiana (rev.) 61:60 
colorans 13:20 
drouetiana (rev.) S1:24 
duca (rev.) 53:46 
par\'icapsula (rev.) 

43 :29 
rosea 10:20 
suborbicularis (rev.) 

52 :3 1 
Cluyria ( rev.) 50:53 
Cncoraceae 53: 11 
Cnt·oridium 64:2; 72 :33 
Cnicothamnus lorentzi 

( rev.) 45:34 
Cnidosculus 76: l1; (rev.) 

78:50 
rnarc~ra\'ii 76: 12; 

(CC\' ,) 74:47 
Coccoloha 16:21; 18 :42; 

21:l6; ~3:19; 24:20; 
30:28; 62:7; 68:24; 
91 : 19; (rev.) 35:49; 
36: 54; 38:41; 54:56; 
61:60; 62:36; 63 :41; 
93:59 

acuminara 10:34; 1i:32; 
19:29 

barbadensis 1:14; 2: 1:!; 
10:34; (rev.) 29:35 

bclizcnsis, sp. nov. 16:38 
browniana, sp. nov. 10:4 
browniana 10:34 
caracasana S: 10; 10:34; 

19:29; ( rc\'.) 17:40 
chacoensis (rev.) 53 :45 
cyclophylla 19:29 
escuintlen!iis (rev.) 

52:31 
fioribunda 10:34; 53: lO 
leptOstachra 40:9 
maf.~na ( rc,·.) 53:44 
moDis (re\'.) 43 : 29 
paraensis H : 18 
schiedcana 53:7 
tuetckhcimii 10:5; 

14:28 
uvifera 10:34; 67:8; 

(rev.) 35: H ; 53 :46 
willi~sii ( rev.) 46:41 
zcrn (rc,·.) 62: ~8 

Co~co bis (rc' .) ~~ :39 
Cocculus 50.5.19 
fil.. uJa (rev.) ~5 : 29 
Ia ius 40:21; 41 •24 
pen (rev.) 12:-H 

Coccothrinax (rev.) 
60:46; 61:58 

Cochlospermaceae 10: 17; 
11: H; (rev.) 41:45 

Cochlospermum 57: 10; 
68: 19 

orinocense 33:15; 62:4 
virifolium 10:17; 11:13; 

21:13; 24:24; 30:22; 
31:6; 37:33; 40:12; 
53 :3; 67:11; 89:34 

Cocops (rev.) 55:24 
Cocos 78: 13; 89: 11; (rev.) 

36:53; 37:49; 40:45; 
48:31; 50:56; 69:38: 
75: 28 

butyracea 31:4 
coronata (rev.) 63 :41; 

75:29 
nucifcra 7:23; 18:42; 

21:25; 24:19; (rev.) 
21:42; 38:41 

romanzoffiana (rev.) 
20:38; 45 :34: 48:33 

Codia fioribunda (rev.) 
16:66 

Codiaeum variegatum 
81:16 

Codonochlamys 38:19 
Coclocaryon 35:22 

preussii (rev.) 42:53 
COelococcus 78:30 
Coeloneurum 75:4 
Coelospennum (rev.) 

85:30 
Coelostcgia 51:6 
Cotfea (rev.) 49:40; 

85:30; 86:49; 91:64 
arabica 21:27; 30:28 
eugenioides (rev.) 

36:73 
Cojoba costaricensus 

34:40 
donnell-smithii 34:40 
glabra 34:40 
rccordii 34:40 

Cola 11:9; (rev.) 31:60; 
39:70 

attiensis (rev.) i6:44 
caricifolia 20: 19 
chlamydantha 20:19 
proteiformis {rev.) 

22:48 
Colignonia 46:24; 50:6,22 
C(llletia S8·9; 12:22,30; 

(rev.) 35:56 
cruciata (rev.) 47:34; 

H:27 
spinosa 30:47 • 

Col1i~ays (rev.) 76:S2 
odorifera (rev.) 3S:S7 

Collococcus (rev.) 36:SI 



Colona (rev.) 42:40; 
47:38 

isodi2111etrica (re,•.) 
42 :46 

scabra 34:48 
Colubrina 16:n ; 58:9; 

Iii: 19 

63:42; 83:22; 87:56 
Compsoneura 16: 20; 

35: 16; (rev.) 47: 36; 
55:28 

sprucei 10:31; ~1:23 : 
79:5 

asiatica 81: 25 
fc.rrugino':1 6:1 ~ 
hctcroncura 40: 12 
rufa 21 :26; 9 .. : H ; 

Conceveib:a H : 16. 79:4; 
(rev.) 55: 29 

' Conce\'cibastrum H : 10: 
79:4 

(re,·.) 32:34 
Columbia 9: 1il 

hurrcri l4:48 
scabra 29:4 
serratifoha (n:\'.) Q4:66 

Columnca (rc\',) 56: 16; 
84:32 

Combrcuccac 2; 10; 4 : 19; 
5:6; i: 15 

Combrctaccae 10: 18; 
12:24; IS:li; 19:2 1; 
50:11; 57:7; 65:32. 
90:24\ (rc\·.) 
36:30,60; 45:31; 57:28; 
59:61; 63:42 

Cumbrcwcarpus 44:4: 
48:24; (rev.) 37:54 

Combrcrodcndron (rc,· .) 
87:61; 90:55 

Combrcrum 12:24; 31:47; 
50:2.11; 68: 14; ( rc\'.) 
22:#; 25 :39; 51:H: 
56:31; 63:42 

farinosum 40:9 
fnngulaefolium 91:19 
odontopctalum (rc\',) 

H:H 
Comeul'} a cumin!rianum 

27:9 
Commelinaceae ( rev.) 

87·62; 92:65 
Commcrsonia hanramia 

29:4. 81:2R 
Commiphora (rev.) 

43 :44; 46:58 
acutifoliol:na (rev.) 

46:61 
africana (rc\'.) 11:42 
crlanl{crian:a (rev.) 

42:50 
suckenian:t (rc\'.) 

42 :51 
Comocladia 9:6; 17:R; 

f.0:22; 87:12 
l..CITJloranthu~ ohconica 

(rev.) 39:68 
CompcJ:'iit:lc 2: 10; ?: 11: 

10.18J4. 19:22; 6~:12; 
lrcv.) 3·20. 21.45: 
Jli H; 44·SJ; 45:31; 
S6 f~,JO, S7:20,38; 

Condalia 58: 12 
fcrrca 8: 13; 58: 15 
linc:ua (rev.) 55: ~; 
microphylla (re\'.) 

48:35 
montana (re\·.) 61:64 

umdaminea corymbosa 
(re,·.) 53:46 

Condylocarpon amazoni­
cum, comb. nov. 
76:28 

hinellum, sp. nO\' 
76:28 

reticularum, sp. noY. 
76:29 

Con~ca (rev.) 55; 30 
Conlfcrne (re' .) 5:27: 

8:33; 17:43.1'~· 
19:63,72: >5:62.6-l: 
l6:74; 67:43.45: 
84:36; 91:60 

Connaraceae (rev.) 
56;32; 57:~3.28 

Connarus 62:6; 6S: H: 
81:14: (red 49:37: 
56:32 

lonchorus 24:27 
p:urisii 91: 19 

Conocarpus 2: II: 67:8; 
(rcY.) 38:41; 90:43 

crccta 1:14: 10:18: 
14 :20; 18:39; 21: 14; 
24~17; 31:6:40:11: 
53:10; 8R:34: 89:11; 
(re\'.) 29:36; H:Sl 

UIOomorpha ( rC\' .) 
43 :32; 64 :45 

madeirensis ( re,·.) 
59:59; 60:50 

peruviana 30:27 
Conophal'}·ngia (rev.) 

40:58 
r.onnspcrmum I I :9 
r.ono~tc,stia 16: 18; (rev.) 

56:16: 92:65 
lunclellii (re\·,) 6} :40 
subhir:mta 37: H 
xahncnsis 10:28: 21:21 

l7:35 
Conulcum 39:22 
Com·oh·ulaceac 90:28; 

(re,·.) 45:31; 84:31 

Convolvulus scoparius 
(rev.) 36:72; 44:62 

Copaiba hymenaefolia 
20:28 

Copaifera 2:8; 4:17; 
18:40; 20: 29; 40:9: 
68:S; 71:28; (rev.) 
15:37; 28:40; 30:56; 
32:28; 37:60; 38 :41 ; 
40·S9· 42·P · I'O ·P · 9J;si · •· · ·· -· 

aromatica, sp. nm·. 
83:1S 

chiriquiensis Rl : 16 
chodatiana 80 : 7 
confertifolia HO: 7 
demeusei (rc\',) 90:55 
epunctata (rc \".) 60:49 
fisicuspis 80:., 
glycrcarpa (rev.) 

39:53 
guibourtiana ( re' .) 

32:43 
hrmenaefoha 9: 16; 

20:28; 37:5; 80:6; 
(rev.) 13 :48 

kuntzei 80:7 
martii 93:30 
mopane (rc,·.) 28:3R 
mulrijuga 83: 16; (rev.) 

32:28 
officinal is 19:25; (rev.) 

4 : 21 : 27:25 
panamensis, comb. nm·. 

34:41 
panamensis R3 : 16 
paupera 83:16 
punctata 83:16 
publifiora 6~:4; 68 :20 
rcriculata 83:16 
S':llikounda 20: 17 
tc-.smanii 70:6; (re\",) 

2~:41: 53:61 
,·cnezuclana (rev.) 

13 :53 
Copain panamcnsis 34:41 
Copernicia 7R: 19; (rev.) 

29· 34; 49! 29; 50· 56 
Copernicia almralis 

(rev.) 36:54; 46: 51 
cerifer :t 89:43, (rev.) 

21:5 1. 39·59; 88:42 
sanctae-manhac 40: 12; 

( rev.) 38:41 
tcctomm 68: 37~ (rev.) 

55:24 
C o prosma (rc\·,) 55:29· 

85:30 • 
Coptosapelta (rev.) 54 : 56 
Corc horus 51:1 

hirsutus ( rev.) 4 2:5 1 

Corchoru.-C~ 
pachyphyUus (zev.) 

42:46 
Cordia l:S; 2:1J; 4:19; 

7: IS; 14:23,28; 
16: 13,36; 18:20,40; 
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Octoknema aruwimicnsis 
(rev.) 34:52 

o~oubaka (rev.) 54: 58 
oncnralis (rc\',) 34:52 

Octokncmataccae n. 1, 
Octo1eris (rev.) 46 (n ­
Octolobus angu\taru~ 

(re\'.) H:60 
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~I: 14; 83:2: (rc\',) 
57:28; 60:55; 66:45 

Odi~a 4: 19; ,.) l1:41 
actda (rev.~ flS5 
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12:40; 22:32 
Odonta~enia (rev.) 43:26 

ducket (rev.) 56:17 
grandiflora 91:31 
spcciosa 16: 11 

Odo ntandra 66:7 
karstcnii (rev.) 45:29 

Odyendea (rev.) 49:43; 34:S3 
79: 37 Olneya 9:16 

O ccopetalum (rev.) CSS:53 Omphalea 54:9 
mcxicanum 53:28 diandra 21:1S; 

O enoca.rpus 78:2S; (rev,) 23:27 
39:47 mansfeldiana (M 

alrissimus 18:42 48:4S 
bacaba 15:12; 91:28 oleifera 77:S 
grandis (rev.) 46:46 Omphalocarpum triJiesia. 
panamanus (rev.) 3S .. J num (rev.) 40:59 

O enothcraceae (rev.) Ona({rariaceae 2:10; 46:24 
88:41 Oncrdium pumilum 62:6 

O gcodeia 61: 39; (rev. Oncoba laurina 7:11$• 
36:57 16:14; 17:2S; ll:l6 

oblongifolia (rev.) Oncosperma borrida 
64:45 (rev.) 33:50 

O istanthera (rve.) '10:: ~:.\u Ongokea klaineana (rev.) 
Olacaceae 10:33; 20:17; IS :40; 90:55 

51 : 14; 53:12; (rev.) 87:59 
34:45; 44:62; 45:31; 
50:48; 61 :68; 69;41; 
86:37 

Olacales 53: 11 
O lax pentandra (rev.) 

45:34 
O ldcnlandia (rev.) 71:38 Hl-.mrvc:ISRC:~ 

cory mbosa (rev.) 42::SO.:lf~~~lrYI~~~ 
O lclficldia africana 
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19:62 

curopca ( rev.) 92:S7 
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lanceolara (rev.) 3:22 
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laurifolia 41:24; (rev.) 
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mussolinii (rev.) 64:51 
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40:56; 44:57; 49~7; 
65:48 

Olearia ramulosa (rev.) 
36:67 
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36:46; 62:39; 92:6S 
pregaru~ra PaDameDsis 

16:22 
Oreobolus clandeslinat 

52:23 
~!:~- (rev.) 4:22 ·-acn.na 74:7 

)JOlOia 18: 18; 69:29; 
(rev.) 18:58 
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(rev.) 35:68 

Oreoclou 24:17; (rev.) 
JS:SO; 39:52 

olerac:ea l:IS; 14:24; 
21:2S; (rev.) 10:56 

<mocloxia rC8ia 7:23 
0ft0munnea 12:12; (rev.) 

S6:34 
Oreopanu 18:37; 31:3; 

67:14; 89:45; 91:32; 
(rev.) 35:64; 46:40; 
49:30; SS:26 
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SJ:47 

incisus (rev.) 43:32 
jahnii (rev.) 53:47 
Iatissimum (rev.) 36:46 
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&alvmii Zl: lZ 
trianae (rev.) 53:46 

Orites 11:9; (rev.) 92:65 
exceJsa 21:8; (rev.) 

9:28 
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SO:S2 
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Ormosiopsis (rev.). i7: ~3 
Omithocephalus htcorms 

62:7 
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36:i6 
Onhaca (rev.) 43 : ~6: 

5K:3i 
Onhion (rc\ .) 65 :42 . 
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58:4 
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6"i : l6 
o~beckia .2:1:!; (rev.) 

9.2:65 
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(rev.) q :54 
Osmanthus i2: >4 

mexican:\ (rev.) 5S : H 
Osmclia >!:I: 13 
Ossaea 2:12: 16:1R: (rc,·.) 

'1 : 2>: 53:52 
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micrantha 30:26 

o~-rcophlucum 35: 18; 
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(CC\'.) 38:50 
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'irginiana 12 : 24 : ~I: 12; 

52:4; 6i: l4 
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20:18 
lcucobotrya 20.u; 

Osyri<. tcnuifolia (rev.) 
~R :29 

Ottoschulzia 11 :9; 15:14; 
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cuhensis 53:26 
domimrcnsis 53:26 
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Ougeinia CJ : 16 
dalhcrgioidc.~ (rev.) 

5:30: 8R:45 
Our2tea 18:35; 24:17, 

91 :22; (rev.) 50:48: 
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campos-portoi (rev.) 
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45:2? 
lutambcnsis (n.'\',) 46:45 
podogyna 7: 22 
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Wtt~btii 16:21 

Ovtdta 72:H 
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( rc\'. ) 52:33 
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· (rev.) 42:51 
0:\.'\'Sti~o.'llla 4: I i 

niannii (re\'. ) 53: 61 
stapfi:ma (rev.) 38: '4 

Oxythece (re\'.) 31:53: 
48: 32 

hahnianum ' reL) 29: >5 
Oxycenanrhera abr~inica 

(rev.) ~2 45 
O"dedaea \'erbesinoides 

· IS:42 : (rev.) 46 39 

p 
Pachccoa (rc\. 74·44 
Pachira 5I : 3; 59: I. ( re'.) 

77:40 
aquatica 1: 15; 10: 16: 

14:29; 21.12, H: 15, 
52:5; 53: 7; 67·6; 
(rev.) 15:38; 16:60 

barrigon C re\".) <: 19; 
H:44 

fcndlcri (rc\' .) 54:44 
insignis ( re\· .) 31 :49 
macrocarpa i: 14; 14:20: 

24:25 
villosula 5:6 
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6o:30: (rev.) '6:13 

Pachrdcsmia (re\. 94· 55 
Pachylarnax 34:8 
Pachrlobus (rc\·.) 15:4i: 

38:54: 86:44 
balsamifera (rc\·.) 

36:71 
paniculatus (rev.) 40:58 
pubcsccns ( re,·.) 90: 55 

Pachynema II :8 
Pachpyodanrhium confine 

(rc' .) 20:43 
qaudtii 36 n 

Pachysrachys 86: 15 
Pac~ysrela (rc\' .) 91:60 

nucrantha ( rc,·. ) 50:54 
subvcrticillata (rev.) 

49:40 
Pachystigma rriRorum 

(re\·.) 53:58 
Pachr.srima 51: 15: 72: 24 
Pachystrlus (rc\',) 85:30 
Paepalanrhus (rev. ) 39:49 
Pagamca 56: 10: 91 :24: 

(re,·.) 39: S I 
duckei (rev.) 53 :46 

Pagetia (re,·.) 22:21 
Pa~!ianrha (re\·.) 46:52; 

~ 50:49 
Pahudia (re,·.) 17:49; 

27:41 
rhomboidca (rev.) 

25:32 
Pai\'aeusa oricntalis 

(re,·.) 46:61 
Pajanelia lon.!rifolia 

(re,·.) H:50 
Paladelpha (rc\',) 94:65 
Palaoea falcata ( rC\'.) 

44:46 
Palaquim 83:9: ( rc\'.) 

8:24; 11 :47; 25:32: 
53; 54; 92 : 53 

ellipticum ( rc\'.) 87:47; 
88 :43 

karrak 29:5 
richardsii (rev.) 47:44 
sukoei (rev.) 36:62 

Palaua .~8: 17 
Palicourea 30:28; 62: 14; 

68: 26; 9 1: 22; (rev.) 
29:38; 49:29; 92:65 

corymbifcra 29: II; 
33:19 

crocea 19:29 
guiancnsis I:> · 40 

16:23,37 
josephi (red 51 : ~4 
pachvcalrx 25:9 
perquadranJ!ularis 56:7 
rora~mea (rev.) 53:46 
ste,·ensonii. sp. no,·. 

16:42 
Paliurus dao 2i · ~ 

edulis :!7:9 
Jamivo 27 :9 

Pallasia 32: IR 
stanlcyana 19: 10 

Palmaccae 5:9; 7: 22; 
(red 58:43 ; 77:41; 
87:41 

Palmac (re,·.) 43:38 
Palmcria 39:22 
Palouc indura (rev.) 

51:23 
Pan:L"t schin-scn~ (rev.) 

75:30 
Panchcria (rev.) 57:30 

serbcrtii (rev.) 16·66 
Panda oleosa 20· 14; 

(rev.) 23 39 
Pandaceac W: 14: 51: II 
Pandanaccae (rev.) M:fi5 
Pandanus 29d: 36:M: 

41:2 ; SJ :N; Crc,·.) 
26:.19; 33 :50; 19:62; 
42:43 ; 43 : 38; 44:46; 

Pandanus-CO'Iftinued 
SO:SO; S6:2S; 63:46 

boninensis (rev.) 64:48 
Pandorea (rev.) 43:43 
Pangium 38: U 

edule 81:17 
Panicum (rev.) 87:61 
Panjanelia multijuga 1 :8; 

5:13 
Panopsis 11:9; 91:2S; 

(rev.) 22:21; 46:39 
cayennensis 13:37 
sessilifolia (rev.) 32:27 
sprucei 33:18 
suaveolens 68:16 

Papaveraceae 48:22 
Papilionaceae 20: 18; 

(rev.) 17:40 
Paracupressi,no~la 39:)1 
Paradaniella oliveri 

(rev.) 14:$S 
Paradrypetes 54:9; 

45:32 
ilicifolia 

p~Ul'Udata~l;·,· 

rev.) 
Parahancornia (rev.) 

89:55 
Parajugloxylon (rev.) 

48:38 
Paralabatia 59~1; 72,34 
Paralin<lspadix .,.'{i;ev·> 

45:41; 51:3,~.; 
Paralyxia macr¥YIIa 

(rev.) 53:49 
schomburgkii (rev.) 

53:49 
Paramecia laevipl!a (rev.) 

66:41 
Paramachaerium 41:6 

ormosioidcs, coml). 
nm·. 41:6 

Paramigyna (rev.) d2:4J 
Paraph}'adanrhe (rev•) 

46:63 
Parartocarpus (teV~) 

17:49; 44:52 
Parashorea (rev.) 27:41; 

44:49; 48:41; 56:26 
Iucida (rev.) 46:53 
malaanoan (rev.) 22:23 
plicara (rev.) 94:66 
stcllata (rev.) 46:SJ 

Parastemon (rev.) 33:52; 
63:46 

urophyllum (rev.) 
58:46 

Paratecoma 62:9; 
diandra (rev.) 

7J:3h <m~ 17:U 
Parathesis 10:l2i 11.91 

(rev.) 61:61!.!5:3J 
macranthera 7~ 
micranthera 24.22 
rekoi 7:22 
serrulata 7:22; 14:27; 

16:20; 21 :24 
Paratrophis australiaaa 

(rev.) 35:67 
glabra (rev.) 38:SO 

Paral'inia (rev.) 67:37 
Paral'itex siamica (rev.) 

51:29 
Parinari (rev.) 86:44 

glabra (rev.) 84:36 
holstii 86:4 

Parinarium 29:4; 68:31: 
81:25; 83:8; 91:19; 
(rev.) 14:54; 15:48: 
28:40; 32:43; 33:38.S2; 
35:71; 44:43 

barbatum 29: 10; 33: 18 
campestre 13:10; IS:ll: 

77:6· (rev.) 4:24 
corymbosum (rev.) 

74:47 
excelsum (rev.) 11:47 
glabrum (rev.) 90:55 
gracile 64:45 

30:28 
.) 53:46 

I'Od:olpht 93:39; (rev.) 

(rev.) 

(rev.) 

(rev.) 
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edulis 24:20 
macrophylla 16: 12 

Paropsia 38: 13 
schliebeniana (rev.) 

4S:45 
Parosela (rev.) 20:36 
Parrotia jaquemontania 

(rev.) 39:63; 88:4S 
Panonsia (rev.) 51:29 

bubata (rev.) 66:41 
Partheaiwri argenwam 

(rev.) 76:47 
Pasania 11:8; 48:15; 81:4; 

(rev.) 43:38: 47:29 
ClJSt»idata 18:3 

Pas:uuopsis 11:8 
cuspidata 18: 3 

Passitlora 41:8; 68: 19; 
91:3?; (rev.) 54:40 

giJ.!.Dtirolia 31:5; 89:11 
Passilloraceae 38: 11; 41:8; 

57:9; (rev.) 54:40,46; 
87:58 

Passowia (rev.) 56:22 
Patagonula 67:19; 72:32; 

(rev.) 36:53 
americana 14:35; (rev.) 

39:61; 45:34; 48:36; 
55:28; 56:21 

Pataloxylon 39:5 
Patascoya stuebelii 70:24 
Panisia (rev.) 23:28; 

7$:30 
monsoana 91:35 

Paullinia 91:26; (rev.) 
43:42; 55:27; 76:50; 
79:34 

cupana (rev.) 61:62 
fuscescens 68: 19 
pinnata 24:20 
sorbilis (rev.) 61:62 
tatei (rev.) 40:48 
yoco (rev.) 73:44 

Paulownia tomenmsa 
41:19: (rev.) 37:Sl 

Paurotis (rev.) 48:Jl 
schippii (rev.) 4S:29 

Pausandra 54:30; (reV.) 
50:43 

extOrris 17:24 
Pausinvstalia bequleni 

(rev.) 84:37 
brachythyrsa (mv.) 

40:S9 
Paveaa SJ:lt; (rev.) 

41:S2; 49:40; SZ:fh 
SJ:«J; S4:S6 
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Pa.rpa) rol~ (~,·.) 69.42 
guianensh I ' : 4:* 

PN!dtea (rc\ .) •b :46; 
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74:12 
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gracilipc~. sp. no\'. S4:6 
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27:35 
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\ ogclianum (re\·.) 

20:36 
Pclwstigma 64:2 
Pcmphis :tcid ul:t 29:3 
Pcnacaccac 36:23 
Pcni:tnthus ( rc, •.) 43 :46 
Prmacc 9: 18; (rev.) 

~7:38; 56:27 
bunmnica 6: 17 
csquirulii (rc,·.) 47:38 

Pcntadcthra (re\',) H :44 
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15:13: 16:17; 18:~1 ; 
(rc\',) 16:56; 31:50 
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3? 43; 90:55 
Pcntacrnc (re\·.) 27:41 ; 
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25 36 
SU:l\IS (tC\.) 28:31 

PcnraJcsma (rc\'.) 43:46 
butvracca (rc,·.) 11:47 

Pcntagonia 16:23 
Jonncll-smithii 2 I: 28 

Pcmapanax (rc\·.) ~2:42 
Pcntaphahngium 29:2; 

(rc\.) 37: 51 
Pcmaphvl:tx (rc\'.) 54: 54 
Pcmasp:idon minutjflora 

81:11; (rc\'.) 44:51 
Pentodun pemander 

( rc\' .) 4 2: 50 
Pcpcromia ::!5:2~ ; ( rev.) 

47:33; 83:18; R6:46 
Pcra 4:18: 54:9; i'9:4; 

( rc\',) 45:40 
arhorca 4: II; 35:33 
hiwlor 68:23; 79:3 
glahratn H: 16 
mildbr;tcdiana 50:37 
op,)Ositifolia 50:37 
pu chrifolia, sp. nov. 

50:36 
Pcrarna (rc\'.) 39:51 

galioidcs 91 33 
Pl·rchca 61:42 

f(labrata ( rc\·.) 21 :44 
bc\'ig:na 16:36: (re\·.) 

21:-H 
xinguana ( rc,·.) 52:37 

Pcrcskia II :8; 18:41 
autumnalis 11 : 13 ; 67:7 
colornbiana 23 : 14· 

40: 10; (re,·.) 38:41 ; 
43:27 

conzattii 53:9 
PcriJiscus 68:40 

lucid us H : 13 
Pcriloba galapagcnsis 

( rc,·.) 42:40 
Pcriploca lac\'ig-ata (rC\',) 

12:-H 
Peritassa primns;t 91 : 3 7 
Pcrncrtya ( rev.) -M: 39,58 

pumilia 5.:?: 2 I 
Pcroncma ( rc\·. ) 37:54 
Perricra (rev.) 53 :60 
Pcrrieranthus 38:20 
Pcrricrophyrum 38:20 
Pcrrottctia 44: 36; ( rc,·.) 

35:64 
grandiflora 81:14 

Persca 15:12; 1R:37; 21: 17; 
30:24; 69:7; (rev.) 
13:57; 35:58; 63·47; 
85:25; 86:33 

americana 16: 16; 17:25: 
25:24; (rev.) 36:46 
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cor iacea ( rev.) 46:40 
grarisslma (rc\' .) 32 :25 
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pyriformis ( rev.) 63:46 
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schiedeana 24:24; 67:9 
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23:37 
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(rc \·.) 92:53 
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Popow1a buchananii 

(re\'.) 48:45 
Populus 18:49: 46: 20; 

( re\'.) 45 :36: 62:41; 
i6:5S; 86 :51 ; 92:57 

canadensis ( reY.I ; - :29 
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Pre~toOia . (rev.) 47:28 

acutJtoha 91:37 
p1ckclii ( rev.) 56:17 

Prionostcmma (rev.) 
65:52 

Priona 4: 17 
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35: 8; 41:6; 53:7; 68:8; 
7J :30; 89: 34; (re\' ,) 
5:30; 13 :53; 15:47; 
17·40· .,5 ·3'· 17·41· 
28;37:39; ·3o:'56; · • 
37:56; 47:47; 54:52; 
9 1 58 

acapulcensis 28: II 
amphymenium 28: 14 
an~olensis (re,·.) 

15: 49.50: 58 :50; 85:33 
aphyllus 28: 14 
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Pterospermum 9:17; 37:9; 

38:9; 51:6 
indicus 59:51 
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Ptychoperalum 53 :31 

anceps (re,·.) 36 :75 
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(re" .) 19:69; 56:1 
92:65 

dinizii 49:2 
gracilior 76:18 
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Rhopalopilia 3: 10; 12: 2S 
Rhus 4:19; 17:8; 18:37; 

60:32; 67:6; 72:26,34; 
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coriaria (rev.) 13:60 
engleriana 81: 11 
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pittieri (rev.) 21:44 
rcsinosa 68:25 

Rolliniopsis (rev.) 40:51 
Romneya 48:22 
Rondeleria (rev.) 16:23; 

21:28; 49:29 
deamii 10:7,36 
edwardsii, sp. nov. 
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Sapindaceac 4.20: 7: 24; 

9:17; 10:~6: 1~:41; 
19: 30: (re,·.) H:46; 
47:~5; 54:46; 65:48; 
71:39; 87:62 

Sapindales (red 71:39 
Sapindus 9: I~: ~2:28; 

42.50; 4:40 (rev.) 38:41 
; .. ,,..,",.., ... ,..,,. 50·25. I saponaria 10:31: 19:30; 

21:29; 23:20, ~4:17; 
(rc') 19 69 25:23; 31:6: 3~:19; 

2:23~ (re' .) 20.3f· 40: II; 89:40: (rev.) 
ra (re,.) 49.43 23:28 

29 3, (rcL) S:tpJUm 4:18: 9:5: 13: 18; 
18·41· ~s 9· 3H· 
40; 12; ,~4:.9.' 79:4:. 
81:17; 86:11; 89:36; 
(rc\·.) 42:41; 74:44; 
~6:51 

aubre' illei (rev.) 41:52 
aucuparium 19:22; 

61!:18: (rev.) 35:50 
cuatrecasasii (rev.) 

86:35 
giRantcum (rev.) 49:32 
haemarospermum (rev.) 

_48:36; 51:27 
~tppomane 30:23 
tamaiccnse 16: 14; 21: IS 
lntcrifolium 24:22 
manntanum (rev.) 

23:40 
monrevidense ( rev.) 

44:42 

78: 
86:34; DD&"II'l<o"TUa 

89:55.61; 
(rev.) 91 

Sapranthus 21:1 
nicaraguensis 

Sapria (rev.) 87: 
Saprosma (rev.) 

92:65 
Sapucaya schwackei 

(rev.) 44:43 
Saraca (rev.) 57:28 
Sararanga (.rev.) 45:38 
Sarcobatus l0:6,1 1 
Sarcocephalus 81:26; 

83:9; (rev.) 20:46; 
23:40"' 32:41; 37:59; 
54:57 SS:38; 90:55; 
91:57 

dideaiillll 52:4; (rev.) 
19~- 53:61; 56:32 esca (rev.) 25:4.S 

ori (rc\'.) 35:68 
po · ( rc\' .) 11·47; 

19:68, 22:47 
~ (re,·.) 14:55 
trillesu (rev.) 19:68; 

20:46 
Sarc~ ( rc\·,) 55:25 
Sarc~p~us 32: 17; 

58:21; (re\' .) 32:41 
Sarcospenna ( rev.) 33 

S3:S4; 56:26; 59:61 
paniculatum 3 3 : I 

Sarcospennataceae (rev 
56:26 

Sarcosrigma (rev.) 
Sargentia 64:2 
Sarothamnus scoparius 

89:45 
Sassafras 1: 10; 36:26; 

48:17; 72:27· 
13:57 ' 

albidum 7 
Satu.reja uu:v•r:an;,.,. 

Saurauia 



Scorodocarpus (re\· .) 
94:63 

5
_ 

lx1mecnsis (rev.) 31: > 
~orodophloeus (re,· .) 

90: 58 
zcnkeri (re\".) 91:60,61 

Scottellia 38: 13 
coriacea (red 66:51 

Scrophulariaccae 2: 1 0; 
(rc\·.) 8 ~3, 56:30; 
i6:55 

Scutia (re\·.) 35:56 
bu.xifolia (re' .) 44:42; 

46:51: -li:H; 51:27 
ferrca 8:13 

Scunnanrhe (rev.) 35:66: 
56:26 

Scyphiphora ~lydrophrl­
lacea 29:>; (re,·.) 
\1:54 

Sc) phocephalium 35: H 
Scytopetabccae (rc,·.) 

-14:59,60 
<it:be.~ena (rev.) 36:51 
Scbesrcnaceae (re\·.) 

36:51 
Sebastiarua 54: 10; (rev.) 

36:53; +4 42. 61 60; 
76:52 

klotzschiana (re,•.) 
;1:1/ 

Sccondaria (rev.) 43·26 
Secrcrania lorantho•des 

'3:19 
<xcuridaca 39:14: 50:5,24; 

62:6; 68:14_0rev.) 
6i:3i: 9~:50 

tlh·crsifol.ia 17:32 
longipedunculata 

(rev.) 14:53 
'olubilis 29:10: 39:14 
warmingiana 91:3i 

Securincga 54· S; 81: 17 
pcrrie:ri (rev) 53:57 

Scguiera 'Sec Seguicria.) 
Scguicna H 6; 50:6 

amencana 40: 8 
Sclaginclla 39:3 

orcgana (rev.) 84:39 
Sclera 38:21 
Semccarpus 29:4: 83:9 

anacardium 17:8~ 81:11 
atra (rev.) 16:66 
I axiflora 81: II 
p:~ndurata 41:24 

Senecio 21:14; 30:22: 
'rev.) 16:73: 45:30; 
47.-tO; 51:24; 54:43; 
7:44; 83:22 

:~mlnv•lla (rcv.J 26:38 
arhutifolius (rev.) 

clivicolus (rev.) 35: 59 
crici-rosenii (rev.) 

40:58 - <"7 
rutaceus (rev.) 3) :) 
salignus 67: l5 ~ 

Scnefeldera 54: 10; t9:4; 
(rev.) 74 :45 

inclinata 91 : 23 
Scnegalia (rev.) 46:38 

angusrifolia 84· 24 
eliasana 52:27 
greggii 72:29 , 
guacamayo 52:2 · 
langlassei ( red 58:36 
multiflora, comb. noY. 

63 :6 
paniculata, comb. noY · 

63:6 
Scnra 38:19 
Scptotheca ..S 1: -l , • 

rcssmannu (rev.) 86:>) 
Sequoia 31 :48; 39: 10~ 

46:2; 94:28; (rCY.) 
7:40; 45:50 

sempcn·ircns I: 12: 

I 
52:25; (re,·.J 19:58: 
40:60 

Serenoa 78: 13; (reY.) 
43:24 

Scrianrhes grandifiora 
29:4 

myriadenia ( reY.) 17 :52 
Seriania 37:1; (rev.) 33:33 

h•rata (rcY .) 40:48 
Sc;sal isia (red 4 3 :4 7: 

64:51 
Sesamothamnus rh·ac 

(rC\'.) 42:51 
Sesbania (rev.) 17:40 

cavanillesii 72: 13 
grandifora 40:9 
punicca (rc\·.) 44:42 

Setaria dactylocrenium 
(reL) 87:61 

Shaferodcndron, gen. 
00\' 71:3 

mayarcnsis, comb. nov. 
71:4 

moansis, sp. nov. 71:4 
Shamzia 38· 20; ( re\· .) 

58:52 
Shepherdia 72:25 
Shorea 3:9; -l~l8; 9: 15: 

70:4; 71:27; (rev.) 
19:48; 22:35; 25:36, 
27:41; 31:55; 35 :63; 
36:63, 41:48; 42: 4~ 
4540; 40:53; 48: 39,41; 
56:26; 87:48: 90 :62; 
94:59 

assamica (rev.) 6:33; 
15:40 

bracteolata (rev.) 33:48 
curtisii (rev.) 32:38; 

33:49 
cxim.ia 68:4; (re\ .) 

22:23 
gibbosa (rev.) 60:~~ 
glauca (rev.) 37:.>' 
grandiflora (rev.) -l: 31 
gu.iso (rev.) 92:53.~ . 
hypochra (rev.) >>:48, 

35:65 ' 
leprosula (rev.) 3::!: .>9; 

33:49; 46:54 
macroptera (rev.) 39:66 
maxwelliana (re,· .) 

54:55 
negosensis 68:7; ( rc,·.) 

54:53 
obtusa (rev.) 22:32; 

28:31 
polysperma 68:9 
r esina-negra (rev.) 

53: 54 
robusta (rev.) 5: 32; 

21:55; 25:34; 61:67; 
80:21 

. ru~os:t (rev.) 49:35 
Stckmg1a 14:4; 25:8; 

62 : 11; 89:39; 92:12; 
(rev .) 6:23; 29:38 

cordifolia 30:29 
ervthroxylon 18:42; 

·(rev.) 29:38 
hadrantha ( rev.) 62:38 
klugei, comb. nov. 

22:10 
klugei 40:8 
maxon.ii 14:30; 16:23; 

37:6 
mv riantha 30:37 
parYifolia 22:9 
pikia 27:12 
sal vadorens.is 67: I l 
sampaioana, so. nO\'. 

27:12 
rinctoria 33: 19; 68 :31; 

91; 19 
Sida 9:16: 38: 18; (rev.) 

76:50; 87:46 
acura 40 :10 
rhombifolia 17:28; 

( rev.) 52 :35 
woronowii (rev.) 60:47 

Sidalcea 38:17 
Sidanoda 38: 18 
Sidastrum 38: 18 
Sideria 3 8~ 20 
Sidcro>.:ylon 1: 12; 4:7; 

15: 12· 

Sideroxylon-Co1ltitzwd 
25:32; 31:52; 36:57; 
39:53; 81:47; 89:62 

amygdalicarpum 18:40 
amygdalinum, comb. 

nov. 31:45 
bodinieri (rev.) 42:43 
borbonicum (rev.) 

26:39 
capiri 31:45; 67: 11 
colombianum, sp. nov. 

22 : 13 
colombianum 23:20; 

30:29; 40: 11; (rev.) 
46:37 

cynobotryum (rev.) 
26:24 

foetidissimum (rev.) 
4:21; 80:16; 83:27~ 
84:26i 90:44 

gaumen 31:45 
glomeratum 29:4 
grandiflorum (rev.) 

10:67 
mastichodendron 22:;]4 
matudai (rev.) 52:31 
meyeri, sp. nov. 31:45 
micronesJcum 34:48 
nitidum 44:33 
novoguineense 81 : 27 
oxyacantha (rev.) 

61:70 
quadriloculare (rev.) 

16:56; 27:24 
resiniferum (rev.) 

26:24 
tempisque 1:5; 7:25; 

37:37 
Silvia 42: 18; 69: 19; (rev.) 

13:57 
decurrcns, sp. nov. 

42:19 
itauba 74:7 

Simaba (rev.) 49:43; 
79:37 

cedron 62:6; 23 :28 
cuspidata 81:5 
guianensis 33:19 
orinocensis 68:38 

Simaruba 4:17; 9:14,17; 
13:42; (rev .) 49:43; 
68:60; 79:37 

amara 14:35; 15:12; 
18:42; 22:13; 62:17; 
74:9; 91:24; (rev.) 
23: 28; 29:35; 35:50; 
39:50; 47:31 

glauca 1:15; 10:37; 
11: 16; 14: 23,A 21:29; 
24:23· 67:7· 93:S2: 

opaca 74:9 
versicolor 2:8 

Simarubaceae 4 :20; 5:11; 
9: 17; 10:37; 11:16; 
13:43; 20:19; 48:26; 
49:42; (rev.) 54:51; 
57:38; 69:48; 71:39; 
78:51 ; 79:37; 84:39; 
86:47; 87:60; 88:39 

Simmondsia 50:6,8 
Simpson.ia (rev.) 54:41 
Sindora 4:17; (rev.) 

30:52; 40:59; 41 :47; 
54:55 

cochinchinensis (rev.) 
91:59 

klaineana (rev.) 40:59 
supa (rev.) 25:32 

Sinocalamus affinis (rev.) 
92:67 

Siparuna 16:19; 33:18; 
36:27; 39:14; (rev.) 
43 :27; 51:27; 54:43 

fuchsiifolia, sp. nov. 
42 :29 

guianensis 68:36; 91:18 
mexiae (rev.) 56: IS 
nicaraguensis 17: 29; 

37:35 
pachyantha (rev.) 

59: 59; 60:50 
phaneroneura, sp. nov. 

42:28 
pseudospectabilis (rev.) 

46:45 
rimbachii, sp. nov. 

43:27 
suri.pamensis (rev.) 

43:29 
val~elae (rev.) 

45:30 
Siphohandra (rev.) 43 :26 
Siphonia ridleyana (rev.) 

67:39 
stphonodon 44:36; (rev.) 

62:43 
Sldmni 34:4 
Sloanea 1:14; 4 :19; 16:14; 

19:22; 21:15; 30:22; 
51:3 67: 10; (rev.) 

47:35; 55:25; 
63:41; 84:35 

E;$:j~(rev.) 55:29 .) 87:39 
sp. nov. 

longicuspis (rev.) 52:27 
longipes 76:21 
macrantha 76:21 
macrophylla 62:18 
massoni (rev.) 29:35 
megaphy lla 44:25; 82:38 
parkinsoni.i (rev.) 53:54 
quadrivalvis 79: 10 
reticulata (rev.) 38:48 
sigun 81 :15 
sinemariensis 68:35; 

91:21; (rev.) 35:50 
terniflora. comb. nov. 

79:10 
woollsii (rev.) 19:57 

Sloetia 4: 19; (rev.) 33 :52; 
37:55 

sideroxylon (rev.) 4:32 
Smeathmannia pubescens 

41 : 13 
Smilu 62:19; 81:20; 

(re\'.) 46:.56; 
47:28,46; 59:59 

anceps (rev.) 26:39 
brasiliensis (rev.) 44:42 
cumarensis 68: 19 
kraussiana (rev.) 48:44 
pap}·racea 76: IS 
spmosa 91:33 

Soaresia (rev.) 46:47 
Socratea durissima (rev.) 

35:53 
Sogerianthe (rev.) 56:25 

versicolor (rev.) 43 :43 
Sohnreyia 64:2; (rev.) 

79:36 
Solanaceae 7:25; 10:37; 

33:7; 65:32; 15:5; 
79:4; (rev.) 30:46 

Solanum 16:25,37; 21:30; 
25: 10,24; 30:48; 
62:6; 68: 17; 81:28; 
(rev.) 40:57; 4S:30; 
54:50; 74:44 

amotapense (rev.) 
87:46 

bicolor 1:25; 40:U 
burtt-davyi (rev.) 

53:61 
edwardsii. sp. nov· 

37:31 
extensum 3 7:31 
hirtum 27:19 
lanceifolium 17~34 
moUe 91:29 
nudum 14:29; 17:34 
salsam SJ: 10 
sennii (rev.) 42:$0 
rn~mm 17:3$ 

29:lt 



Smnpll~•lo_n magni­
(rev.) 59:59 

~1enaa 2:12 
Sonner:atia 2·12; 44:33; 

3:8, (rc\ .) 31.54; 
32 43 

acid a ( re\' .) 33: 50 
alba ( re,·.) 16:6~; 18.63 
ca.-colaris 81:28 • 
griffithu <w .> 4:J5 

Sophora 9:16 
affinis -2:29 
1,·nentosa 81 :20 

S.•rhus rorminalis 12:25; 
CC\ .) 86:28 

~nndcia 26:5 -~ 
calantha (rc\ .) 40:> 1 

Sorocea 61:51 
colombiana, sp. nu\ · 

19:39 
colombiana 19:28 
ilicifolia ( rC\'.) 45:34 
stenophylla, sp. nov. 
~3:18 

Snulamea 29:2: ( rc\ ,) 
H:51; 49 ~3 

amara 51.27 
Souroubea (red 52: 3 1 

guiancnsis 1~:28 
SovaUXla ~randifolia 

. 41:13 
So\'mtda 66:-: (rc\ .) 

. 51· 36; 68:62 
fchnfuga ( fC\ .) r :()2; 

51:35 
Spac.ralcea 4 : 19 
Sparathanthelium 36~29 

guatemalensc 21: 17 
wonotobocn~is (rc\·.) 

46:40 
Spamum iunccum 30.48 
Spathelia 64:2 
<::pathodca ':unpanulata 

1·7: (re\',) H:H, 
26·23 

SP2tholobus (rc\ ) S7:2R 
S ermolcpis (rc,•.) W.67 

gummifcra (rc\",) 16:66 
'.ipha ralcea 38: 17 

aeranthus ( rc\ .) 
42 so 

r park• a (rev.) 
~ ss 

....,"""""'nocarpus (re\.) 
f(JQ.J 

:Hi e re\' .) 
S30 

S7:JO • 
SphiPCl'lidtas rapestns 

3J:19 
Sphyzopmnum (rev.) 

4)•26 
Sp~ (rev.) 57:30 

celebica 81:14 s iramben 64:2 
P J?UViflora (rev.) 62:38 

Sparostachys africanus 
17: 15; (rev.) 58.:.50 

Spondianthus preussu 
(rev.) 23:41 

Spondias 4: 19; 16: II; 
18:40; 21:10; 31:5; 
40:9; 60:40; 68:20; 
83:9; 87:12: 89: n: 
(rev.) 24:41 

dulcis 34:49 
lutea 1: 15; 5:6; 7:12; 

10:13; 14:28: (re, .) 
14:55; 39:54 

mangifera ( rev.) 12:39 
mombin 17:21; 19: 19; 

23:12; 30:21; 6:!: 12; 
(rev.) 31:49; 35:50 

pinnata 81: II 
purpurea 10: 13; ~4: 19: 

67:7 
spruceanrhus ( rc,·.) 

50:48; 56:22 
srachvococcus (re,·.) 

48:34 
Stach}"tarphera (rev.) 

43:25 
caycnncnsis 25 : ~-+ 

Srachyuraceac 38:11; 
(rev.) 77:44 

Srachyurus 46 : ~4; (rcY.) 
77:44 

himalaicus 3: 15 
Srackhousiaccae 53: 12 
Stadmann.ia sidrroxylon 

(rc\·.) 10:67 
Srahlia monospcrma 40:15 
Staudtia 35:24 

gaboncnsis ( rev.) 20:45; 
89:65 ; 90:55; 94:70 

kamcruncnsis ( rev.) 
50:53 

stipitata (rev.) 23:38 
Srauranthus t'\4: 2 
Steflanthcra 39 23 
Steganthus (rev.) 40:56 

wclwirschii (re' .) 
85:33 

Strlcchocarpus 48:8 
Stemmadcma ( re\'.) 56:2! 

donnell-smithii 21: II; 
24:19 

Stenanooa 88:14 
1 panamensis 16· 1 

Stenatttbera 48:8; 
43:47 

Srenocarpus 11:9; (rev 
45:42 

sinnatus (rev.) 9: 28 
trinervis (rev.) 16:67 

Srenolobium (rev.) 90:p 
castanifolium (av.) 

90:52 
Srephanandra 3:1S 
Sterculia 4: 20; 9: 14; 11:9; 

13:43; 15:12; Sl :J; 
81 :28; 83: 12; (rev.) 
12:39; 14:54; 22:JJ; 
24:40; 38:41; 39:5),70; 
40:53; 50:53; 53:63; 
56:27; 86:)7; 92 :54 

acuminata (rev.) 11:47 
apetala 5:11; 16:25; 

19:31; 21:30; 30:30; 
40:9; 44:26; 67:11; 
68:14; (rev.) 46:37 

campanulata (rev.) 
27:43 

carihaea (rev.) 31· 
canhageoensis 18:40 
cubensis (re\'.) 41 :43 
excelsa 62:16 
foetida (rev.) 44:45; 

74:47 
megistopbylla (re,·.) 

38:50 
oblonga (rev.) 23:40 
pallens (rev.) 53:63 
pruriens 33: 19; 62 :9; 

(rev.) 23 :28 
quinqueloba (rev.) 

15:47,48 
recordiana, sp. nov. 

44:25 
recordiana 82:38 
rhinopetala 35: I; (rev.) 

23: 38; 66:51 
schlieherui (rev.) 45:47 

Stcrculiaceae 4:20; 5: 11; 
7:25; 9: 17; 10:38; 
11:9; 12:25; 13:4); 
19:30; 20: 19; 37:9; 
48:26; (rev.) 24:48; 
31:60; 37:61; 39:69; 
44:59; 45:31 47:)8; 



CQIDCa 78:2S 
c:oronata rev.) 63.41, 

69:38, 7S 29 
ttsmalUUl rt\ ) 35 59 

\"'CCpsiS J'e\ ) 36 61, 
84 39 

Symmcn2 p:uuculata 
19 29, ;; 1 ' 6. 12; 
6S 16 

S\..nphorua (re\ 43.46; 
• 6S 60 
g:aboncllSls (n\ .) 

''·.W •o:n 
d~b~icrn 1.14, • 

·: 1",32, 10:20. 14• h; 
15:1:!: 16 15, 1fl ~2. 
21:16; 24:11\, 29 9, 
33:16; 45.1; 79.14; 
93· 30· (rc' .) 10:56, 
16:61~ 22:22; ~4 •s.J9; 
:!9:36,48: 31:49; 
34:42: ~3:29,30. 90:55 

g,·mph' ochlam} s 38:20 
S}·mphoricarpus 3.14 
Symph}oncma 11:9 
Symph) sodaphnc ( rc\·.) 

q:so 
s\ mplocaceae (re\' .) 

61:68 
Symplococ:arpon (rc\ ) 

66:36 
Symplocos 3:H, 1S.3", 

(re\.) 56:1",19, 92 6.> 
beddomci (reo;.) S: 30 
chiapen~ (re\. 5":20 
fia,ifolia ( rc\ . 5 ·: 20 
irazucnSlS (rc\ .) 36:46 
nunimcensb r 37 
marudai (rc\ . 57· 20 
palaocnsis 29·4 
pochirm (rc\ 53 54 
qumdiucnsis 30 30 
spicata 41. 22 
onctoria 84:24 

5} mpl) oncma 48· 23 
Srnacdl') s cuspidata 18 3 
Syn2phca 11.9 
S)'mptolepsiS 79:4 
Syncarpia lullii 68·9, 

·o 12· 71:31; (rt:d 
23-34 

a nfolia 92 44; (rc\ ) 
I) 58 45·35 

ra ( rc\ ) 3S' ·68 
od ndron rami-

m 'J 15 
ccuadorcn-
50 47 

(rc\ ) 

Syndfi~~V.) 2S:49; 

mul!ltilii (rev.) 3S:67 
(rev.) 89:62; 

Syrmp 3 IS' 
Symmonodaphne (rev.) 

S4.46 
S)'ZgiOPSIS 71 :8 

sencea 91: 30 
Syzgium 81 :23; 83 .8; 

90: 1; (red 16:66; 
26:39; 30:54; 39:67; 
55:30; 56:24,31; 
72:41 

cordarum 86:8 
guineense (rc,·.) 61:70; 

92:56 
mumbwaense (rc,·.) 

15:54 
owcricnsis (rc,·.) 15: 47 

T 
Tabeuia 1:7; 9:14; 15:11; 

21:12; 23:13; 31:4; 
33: 15; 36: 16; 40:9; 
51; 16; 62:6; 63 :9; 
68:2~; 74 : 15; 89:12; 
(rev.) 30:44; 33:32; 
39:44; 47:30; 49:31; 
90:47: 92:52 

avcll:mcdae 94:8 
uillbcrgii, comb. no\·. 

\6:~0 
cassinoidcs 91: 19 
chry santha 92: 12: 

(rev.) 7:3R: 68:60: 
90:47 

dtf)~ca 6):7 
coralihc, sp. nov. 36:18 
cra~sifolia 63:8 
donnell-smithii 8:9; 

10:14, 53:4; (rc,·.) 
63:40 

duhia 63:8; (rev.) 43:27 
dugandii, sp. nov. 36:17 
ccuatlorcnsis, sp. no\ . 

45:17 
glnmcrata 41:24; (rev.) 

27:31; 35:50 
ipc 94:25; (rc\.) 63 :42 
longipcs (rev.) 24:39 
nodosa 94:25 
pallid:t (rev.) 80 18 
palmcri 11:12: 14:9; 

(rc\.) 7:37 
prntaphylla 7: 38; 8:8; 

24:23; 30:21: 53:5; 
67: II; (rev.) 38:41; 
80:18 

punctatissima. comb. 
nov. 36:18 

serratifolia 39:13; 93 
Tabernaemontana 14:27; 

16:12; 21:11; 23:12; 
24: 19; 31:5; 62:9; 
89:11; (rev.) 33:39; 
36:53; 46:52; S6:22,2S 

amygdalifolia 7:13; 
10:13 

anguinea 81:12 
arborea 53 :6 
citrifolia 1: 14; 10: 14 
cymosa (rev.) 77:41 
Bavicans 33: IS 
grandiBora 16: 36; 

19:19; (rev.) 43 :29 
heyneana (rev.) 87:47 
laxa (rev.) 86:38 
macrophylla. 29:8 
palustris (rev.) 44:43 
psychotrifolia 18:42; 

19: 19; 40:9; (rev.) 
47:30; 49:31; 77:41 

Tacca (rev.) 85:22 
Tachigalia 93:30; (rev.) 

15:37; 56:17 
alba 29:10; 33:17 
mynnecophila (~) 

39:54 
pubiflora 

Tacsonia mo~liii.DII.; .fl 
T acnianthera 

multisecta 
Taiwania (rev.) 

36:62 
cryptomerioides 46:2; 

(rev.) 35:62 
Talauma 34:3; 36:31; 

(re\·.) 37:S4 
dodecapetala ( rev.) 

92:50 
pubescens 39:3 
sambuensis 12:25 
spongiocarpa 41 : 22 

Talisia 62: 17; (rev.) 
38:41 

diphylla 26: IS; (rev.) 
52:31 

floresii, sp. nov. 26: 14 
furfuracea (rev.) 43:28 
nervosa 16:24 
oliviformis 23 :20; 26: 14; 

40:10 
peruviana (rev.) 46:41 

Talbotiella (rev.) 90:S8; 
91 :61 

Tamaricaceac 48:27 
Tamarindus 9: 16; (rev.) 

1S:37; 91:61 
indica 16: 17; 21 

:38 
utilis 18:53; 

22:47; 27: 
94:70 

Tasmania 34:3 
Taxaceae 10: 

(rev.) 3: 
45 :35 

Taxodiaceae 
T 



Temsuoenua 70 :24; 
(rev.) 16:60; 40:57 ; 
S6::!i ; 63:46; 72 :3N; 
76:55 

dcntata (rc,· .) 43: ~8 
dh.coiuea IJl :3 1 
japunica 41: :!2 
pringlei 49:30 
tepezapote 10: 38; 21:30 

Tcrmuocmiaccac -t4:35; 
46:24; i0:23, (reY.) 
ii: -H; 87 :59 

T css.1.ria (re, ·.) 42:41 
integcifotia ( re\".) 61 :64 
mucronata 19:22; 40: 12 

Tessmanianthus 17:13 
Tcssmannia (rev.) 

90:55,58; 91:61 
burtcii (re,·.) 54:58 

T essmanniophocnix 
(rev.) 37:47 

chuco ue,·.) 43:24 
Tcstudipes (rev.) 46:52 
Tesmlca gabunensis 

(rc>.) 40:58 
Tetracentron H:5; 36:30: 

39:5; 45:19; (rev.) 
i/:47; 84:36; 8L!3,34 

Tc(raccntronites 39:5 
Tcrracera 11:8; H:4: 

46:23: (re,·.) 43: 3~ 
kampmensis (rev.) 

53 :54 
pan·ifiora (rev.) 46:44 

Tetraclca (rev.) /4:44 
Tetraclinis 49:5; (re,·.) 

76:54 
articulata 1:12: (reY.) 

14:51; 42:62 
Terradcnia 1:10 
Tetragastris 90:39; (re\·.) 

85 :27 

arcana (rev.) 47:28 
schiedeana 23: 18 

Tctrasida 38: 18; 51: 3 
Tcuasrig~11a 46:24,30; 

(rc\· .) 46: 56 
lautcrbachi:mum 81 :30 

T ctrasynandra 39: 23 
Tcrrastylidium 53:28 
Tcrratheca 3: 15 
T ctratlwlacium 68:40 

,ohanscni 19:23 
nutans (rev.) 50:46 

Tctrorchidium 54:35 
curyph} llum 16:14 
rotunda tum, sp. no\'. 

16:44 
rotundatum 17: 24; 

21 : 15 
T cysmanniodendron 

(rev.) 37:54 
ahern.ianum (rev.) 

42:48 
Thalicuum (rev.) 85: 23 
Thamnosma 64:2; 72: 26; 

(rev.) 74:44 
Thea sinensis 70:23 
Theaccae 3: 15; 10:38; 

50:32; 70:13; 84:24; 
(rev.) 40:57 ; 44:46 ; 
54:63; 59:60; 61:68 ; 
62:36; (reY.) 63:46; 
66:36; 67:41; 71:39; 
72:38; 76:55; 89:65 

Thcaceae-Camellioideac 
(rev.) 49:35 

Thecacoris perrieri (rev.) 
53 :57 

panamcnsis (rev.) 36:50 
ste\cn~onii 1;:23; 21 : B ; 

24: 18 

T hemistoclcsia (rev.) 
43:26; 47:32; 49:30 

T hcnardia (rev.) 47:28 
Thcobroma 4:20; 11:9; 

16:25; 31:4; 51:1; 
89: 11 ; (rev.) 31:60; 
39·70; 65:45; R3 :22 

cacao 10:38; 21:30; 
Tetraglochin (rev.) 

35:57; 62 :40 
strictum 30:46 

Tetramelcs nudiflora 
(rev.) 12: 39; 57:28 

Tctramcrista 46: H,~8; 
70:24; {rc,·.) 49:35 

~labra (rc\·.) 56:27 
T etrapanax papyri fer a 

(rev.) 35 :63; 75:30 
1 ctrapleura (rc\'.) 15 :48 

chenlicri (rev.) 28:44 
thonningii (rev.) 14:54 

T c:trapodcnia s,rlandifera 
J 1:22 13:22 

amhigua 

24:18, 25:24 
grandiflorum 29: 11 
mariae 62:6 

T heophrasta americana 
11 :9 

Thcophra~<accac 10· 38; 
11 ·9.17; 48:27 

Thespcsia 4: 19; 9: 16. 
38: 19; 51'3, 83: I 2 1 
(rev.) 12: 31; 33:31 ; 
45:41; 58: 52 

danis (rev.) 42:50 
populnca 29:3; 81:21 ; 

(rc\'.) 16:66: 36:72-
43: 29 ' 

Thevctia 9:6· 21: 11 ; 

47:35; 56:22 
gaumeri 24: 16 
nitida 16: 12; 40: 14 
peruviana (rev.) 43:29 
Steerei (rev.) 44:38 

T hibaudia (rc\•.) 43:26 
albiflora (rev.) 52:35 
boliviensis (rev.) 43:32 
la.xa (rev.) 49:30 
turbinata (rev.) 47:34 

Thieleodoxa notodula 
(rev.) 50:46 

Thiloa inundara, sp. nov. 
76:24 

Thladiantha (rev.) 65:47 
Thomandersia (rev.) 

85:32 
Thomassctia 50: 32 
Thou.inidium decandrum 

21:29 
Thrinax 78: 13 ; (rev.) 

43 :24; 5+:41 ; 55: 24 
argentea 24:24 

Tluysodium 60:43 
Thuja 49:5; (rev.) 67:45; 

76:54; 94:68 
articulata (rev.) 42:62 
occideotalis (rev.) 

69:36 
plicata 88:2; 92 : 18; 

(rev.) 45:35 
teuagona (rev.) 23 :25 

Thujopsis 49:5 
Thurberia 38:19,2 1 
Thurnia sphaerocephala 

(rev.) 61 :62 
Thylacanthus ferrugineus 

81:9 
T hyloxylon (rev.) 36:74 
Thymelaeaceae 36:23; 

50:26; 79:4; (rev.) 
26:33; 45:46; 46:63 

Thyrsodium 87: 12 
dasytrichum (rev.) 

32:27 
T ibouchina (rev.) 74:44 

granulosa (rev.) 32:34 
longifolia 17:28 

Ticorea 64:2 
T !c.ghemella (rev.) 91:56 
T iha 9: 16,18; 51:1; (rev.) 

54: 55 
americana 12 · 25 
glabra 52:4 

T lliaceac 5: 11; 7: 26; 9: 18; 
10:39; 12:25; 19:31; 
37:9; 38: 11; 40: 18; 
42:21 ; 52:27; 79:4,10; 
(rev.) 37:61; 40:46; 
41:45; 42:46; 44:58; 
46:56,60; 47 :3 48:43· 

Tiliacora 50:5,20; (rev.) 
43:46 

acuminata (rev.) 86:42 
_glycosmantha 36:35 

Tillandsia usneoides 89: 34 
T ilmia 34:44 
T imonius 29:5; 81:26; 

(rev.) 85:30 
T!m~1tocia (rev.) 46:45 
T mtmnabularia (rev.) 

47: 28 
Tipuana 9: 16; 41:7; 72:27; 

(rev.) 43:32 
auriculata 34:44 
fusca 33: 17 
lundellii 53:5; 63:5 
speciosa (rev.) 20:3'8 
ttpa (rev.) 36:55 
tipu 94:7; (rev.) 2&."38 

T obagoa maleolens (reY..) 
29:38 

T ococa 91:22; (rev.) 
92:65 

guianensis 10:6; 16: tl 
T ocoyena 25~9 

foctida (rev.) 29:38 
formosa 33: 19 
hispidula (rev.) 53:46 
surinarnensis (rev.) 

50:46 
T oddalia (rev.) 46:56 
Toddaliopsis breme­

kampii (rev.) 45:48 
T oluifera 9:16; (rev.) 

17:40; 38:41 
balsamum 18:39 
percirae 7:37; 10:28; 

(rev.) 11 :28; 53:44 
Tonduzia (rev.) 56:22 

marantha (rev.) 50:43 
parvifolia 37:33 

Toona 80:4; (rev.) 25:50; 
44:49; 68:62; 91:63 

calantas (rev.) 25:32 
ciliata 79:22 
febrifuga 79:22 
sinensis 79: 18 
sureni 79:20 

T opobca (rev.) 51 :23; 
84:36 

calycularis 17:28 
cuspidata (rev.) 43: 31 
rosca (rev.) 63 :40 

T orralbasia cuneifolia 
53: 17 

T orrcsca 9: 16; 62: 28 
acreana, sp. nov. 43 :19 
acreana. 62: 30; 74:6 
cea rcnsts 14: 17; 43: 19; 

T 62: (rev.) 43:33 

Torrubia 19:28; 48:10; 
46:23; S0:2.20; 68:31 

asperula (rev,) n :4S 
fragrans 30:27 
hoehnei (rev.) 53;45 
loefgrenii (rev.) $3:45 
olfersiana (rev.) a8:41 
pacurero 18:41 
petensis (rev.) 5lc2~ 
snerhlag~i (rev.) 46:41 

Touchardia 50:5,28 
T oulicia blJllata J3:-19 

guianeOSIS 62: 12 
pulvinata 62:6 

T ounatea 9: 16; 13:30 
standleyi 34:40 

T ournefonia 16: 13; 67: 19; 
(rev.) 36:51; J9:56; 
42:41; 43:32; 50:45 

argentea 29: 3; 81: 13 
poasana (rev.) J9:46 

T ovomita 48: 16; 62:17; 
(rev.) 16:60; 56:16; 
64:45 

aequatoriensis (rev.) 
36:51 

schomburgkii 13:20 
speciosa (rev.) 45:31 
sproceana 91:20 
stenantha. sp. nov. 42:23 
_stigJrnaD:ISa 68:36 

Tresanthera condamine­
oides (rev.) 57:19 

pauciflora (rev.) 57: 19 
T rianaeopiper (rev.) 

91:48 
T rianhron (rev.) 56:22 
Triaspis schliebenll (rev.) 

46:61 
T ribulus terrestrls (rev.) 

42:50 
Tricalysia (rev.) 54:56 

vignci (rev.) 47:47 
Trichanthera 86: IS 

gigantea 1S:17; 19: 18 
Trichilia 16: 19; 21:22; 

24: 18; 66:7; 89:44; 
90:J9; (rev.) 20:45; 
23:36; 25:49; 40:58; 
63:41; 68:62: 74:44; 
91:56 

acutanthera 5:9 
alta 2:8 
bradei (rev.) 53:50 
cedrata 20: 10; (rev.) 

15:51.53; 24:50; 32:44 
cuneifolia (rev.) 49:34 
curranii 19:27 
emetica (rev.) 28:40 
erythrocarpa (rev.) 

53:44 
bavmeosis 10:30; 14:28 
hirta 30:26; 37:35; 40: 11 
izabalana 7:21 
jodinii (rev.) 49:34 
IauJrovii (rev.) 40:51 
lamellulata (rev.) 77:41 
lec:ointei 74:13 
leucasren (rev.) 36:50 
martineaai (rev.) SO:SS 
matudai (rev.) 61:60 
minutifto.ra, sp. nov. 



rn\'ho:;cypha-Conrinucd 
ulugurcnsis (rev.) 

40:56 
Tnt·ho~pennum 29:4; 

Sl::!ti; (rc,·.) 41:45 
kidlbcrgii (rev.) 4l;; :43 

Tnclto~ti(Z'm:t polrandrum 
17:~3 

Tricu~p•d~tria 51:3; (rc,· .) 
57::!4 

T ridesmostemon omphal­
OL':.trpuidcs (rc,·.) 
51:34 

"I ngoma 6~:8; (re\·.) 
43:2i 

Trigoninccae (rc\·.) 46:46 
Tri~onieae (rc\·.) 19:69 
I".riiltcnia 39:22 

T.riomma (rc\·.) 35:66 
Tripctalanthus lre,·.) 

90 51:1: 91:61 
Tripctalum crmosum 

81:18 
Triplaris 2':9; 32:18; 

89:38; 91 :32; 92: 14; 
(rev.) 38:41 

:uncricana 5:10; 16:37; 
23:19; 30:28; 40:13: 
67:11 

caracasana 2: 12; 68:22 
curyph) lla 19·29 
gua: aquilcnsis 31 :4 
la:~a 19:29 
maniana 33:18 
surinamensis 13: 36; 

(rev.) 43:29 
Triplochlamys 38:19 
Triplochiton 51:2: (re\·.) 

44:60 
jolmsoni 25:3; (re\·.) 

H:H 
mgericum 18:5:!; (rc\·.) 

7:47; 19:68 
sclcroxylnn 18 :43; 

20:19: 25:3: 35:1; 
41:24; 68:4; 70:5; 
i1:27: (rev.) 18:64; 
19:68; 20:47: 22:41; 
23:40; 25:45; 50:53; 
53:til; 56:32; 60:61: 
i7:41l; 91 :5i .62 

utile 18:53; (rc\,J 
22:48 

7.ambcsiacus (rev.) 
44:56 

Tnplochironaccae 18:52 
Trmania (rev.) 39;6i; 

~0:50; 94.6.'1 
(rev.) 45:15 
Crew.) 35:68 

lrcv.) 87:62 

Tristcmma oreothamnos 
(re\'.) 54:58 

Tri~tiropsis 83:9 
Trithrinax (rev.) 43 :24 

campcsrris ( re\' .) 3 i: 49; 
83:19 
mauritiifom1is (reY .) 
35:58 

T riumfctta (red 46:56 
acummara (rc\·.) .28:26 
bartramia 33:20 
hdiocarpoidcs (rc\ .) 

5.2:30 
lappula 23:21; H:1i 
lcio<:arpa (rcY.) 46:41 

Trh·alnuia 48:8 
Trixjs (rc\'.) 4i:32; 64· 44 
Trochndcndron 34:4; 

36:30; 39:5; 45:19; 
(red 35:63; ;0:43 ; 
i7:47; 85::!3,34; 
1!6: 29,49; 84:36 

a.ralioides 48: .28; (rev.) 
25:29 

Trochodendraceae 48·28; 
( re\· .) 84:36 

T rochodendromagnolia 
39:5 

Trophis 16:20; 21:23; 
61:52 

mac.rostachya 10;i8 
matudai (rev.) 61:60 
nubium (rev.) 62:38 
racen1osa 10:31; 24:25: 

30:26: 40: 10 
Truk1a megacarpa (rev.) 

44:46 
T rrmarococcus 61 :53~ 

91: 32; (XC\'.) 43:34 
Tsuga .(rev.) 40:63; 65:47, 

67:45 
chinensis (rev.) 35:62 

Tulipifera 34:4 
Turnera 62:7, lrev.) 

43 :32 
acuta 68:33 

Turneraceae 38: 11: 
(rev.) 87:61 

Turptma (rev.) 43:37: 
54:55 

paniculata 21:30 
. pomifera 41:22 
furraea (rev.) 25:50: 

ti8:6~ 
'furrae:tnthus (rev.) 

23:36; 25:49: 56:3~; 
68:62 

africana 26: I . 68:4·, 
70:5: i1:27; (rev.) 
IS· 50· "·47· .,3 · 37 · 
24;48~ 29;4R; 9o;;s; 

vignei 26:3 
zcnkeri 26:5 

Tutchcria (rev.) 43 :37 
Tylecarpus 81: 18; 83: 12; 

(rev.) 76:54 
Tylostemon (rev.) 23:40 

u 
Uapaca 48: 15; (rev.) 

25:43; 43 :47; 4~:45; 
B6:44; 94:70 

guinccnsis (rev.) 90:55 
kirkiana (rev.) 14:53; 

28:39 
nitida (rev.) 15:48 

Ulbrichia 38:20 
Ulmaceae 9: 18; L0:39; 

12:25, 19:31; 29:28; 
i2:21; (rev.) 50:48; 
65·54; 67:33; 86:46 

Ulmarronia (rev.) 36:51 
Ulmus 12:25; 15: 13; 

72:30; (re\'.) 37:54; 
86:49; 91:54 

campestris 41: 19; 
(rev.) 3:19 

di,•aricara (rev.) 46:34 
japonica 23:8 
le sueurii (reY.) 53:45 
mulrinervosa (rev.) 

52:31 
procera 41: 19; 52: 17 
pumila 23: 8 
racemosa 52: 4 

Umbelliferae (rev.) 84:35 
Umbellularia I: 10; (rev.) 

13:57 
californica 12:25; 68:7; 

69:32; 70:8; 71:29 
Uncaria ferrea 81:26 

gambier (rev.) 13:60 
guianensis (rev.) 29:38 

Unguliperalum filipendu­
lum (rev.) 55:29 

Unonopsis I :9; 21:11; 
48:8: 88: 14; (rev.) 
52:33 

pinieri 16:11 
Upuna (rev.) 87:49 

borneensis (rev.) 72:41 
Urandra I 1:9; (rev.) 

44:62; 45:40; 65·53; 
76:54 

ammui 29:4 
Urbancoguarea (rev.) 

53: 50; 68· 62 
Urbanodcndr~n (rev.) 

54·46 
Urechires (rev.) 47:28 
Urena 38:19 

Urera 21:31; 50:5,28 
alceaefolia 21 : 31 
baccifera 9:3; 24:20; 

(rev.) 45:34 
caracasana 10:40; 30:30 
elata 10:40; 16:25 

Urophyllum (rev.) 54:56; 
62:42; 67:37; 85:30 

Urostigma (rev.) 51:24 
Urticaceae 10:40; 39:40; 

50:27; (rev.) 43:38; 
50:48 

Uvaria 36:22; 81:12; 
(rev.) 43:46; 48:45 

v 
Vacciniaceae 32: 11; 

48:28; (rev.) 3:20; 
52:35; 76:56; 86:29 

Vaccinium 48:28; (rev.) 
41:46; 43 :26; 45:31; 
46:39,56; 47:32,42; 
54:55; 55:29; 65:47 

laxum (rev.) 49:30 
whiteanum (rev.) 45:31 

Valenzuelia (rev.) 35:57 
Valeriana (rev.) 76:50 
Valerianaceae (rev.) 

53:52; 57:20; 84:33 
V aleronia brasiliensis 

5'3:28 
Vallea 51:3 

stipularis 30:47; 31:3; 
89:45; (rev.) 29:36; 
46:39 

Vallesia (rev.) 50:44; 
56:22 
glabra (rev.) 78:47 

Vanranea 79:2; (rev.) 
56:17 

barbourii, sp. nov. 75:5 
barbourii 77:8; 79:14 
macrocarpa, sp. nov. 

43:20 
Varronia (rev.) 36:51 
Varronionsis (rev.) 36:51 
Vasivaca podocarpa 

(re,r.) 64:45 
Vatairea 41:7 

guianensis 15:11; 91:23; 
93:30; (rev.) 91:59 

lundellii, comb. nov. 
63:5 

surinamcnsis (rev.) 6:23 
Vataireopsis 41:7; 63:5; 

(rev.) 36:58 
araroba (rev.) 47:36 
speciosa (rev.) 47:36 

Vatica 83:8; (rev.) 4:32; 
35:fi~- 41:47; 56:26; 

Vauquelinia (rev.) 63:39 
Vavaea (rev.) 25:50; 

68:62 
bougainvillensis 81:21; 

(rev.) 44:51 
Vellosiaceae (rev.) 87:61 
Ventilago (rev.) 43:37 

nisidai (rev.) 44:46 
Vcpris (rev.) 56:31 

lanccolata 41:24 
mildbraediana (rev.) 

43:44 
Verbascum (rev.) 33:33 
Verbena (rev.) 83:23 

cochabambensis (rev.) 
85:36 

Verbenaccae 7:26; 10:40; 
11:9; 19:31; 50:28; 
65:4,32; 72:29; (rev.) 
3:22; 8:23; 42:47; 
43:25; 51: 29; 54:49; 
56: 13; 61 :60; 63:40; 
65:43; 66:36; 74:48; 
84:40; 85:36; 87:61,63; 
93:60 

Verbesina (rev.) 83:17 
helianthoides 30:22 
vicina (rev.) 54:43 

Vernonia (rev.) 51:24; 
83:17 

arborea 9: 15 
deppeana 21: 14; 37:33 
leiocarpa 37:33 
merana 9:15 
patens 16:13; 17:23; 

23: 14; 53:6 
scabra 29:9 
vidalii 9: 15 

Vernonieae (rev.) 57:21 
Veronia 67:14 
Veronica andressonii 2:12 
Verstcegh1 (rev.) 85:30 
Viburnum 3: 14; 43: 16; 

52:5; (rev.) 46:56; 
61:60 

discolor 37:33 
glabratum 37:33 
pcruvianum, comb. 

nov. 24:29 
pichinchense (rev.) 

53:46 
Vigna marina (rev.) 

33:50 
Vilbouchevitchia atro­

purpurea (rev.) 89:60 
ViUaresia (rev.) 65:53 

moorei 53 :27 
Vincentella camerounen­

sis (rev.) 43:47 
Vincentia (rev.) 44:60 

macromischa (rev.) 
46:61 

Viola (rev.) 69:42 
Violaceae 7:26; 13:44; 

19:31; 38: 11; 48:29; 
(rev.) 43:46; 69:42 

Viposia (rev.) 61:64 
Virola 15:12; 16:20; 18:36; 

21:23; 35: 18; 36:21; 
68:21; 89:24; 91:23; 
92:14; (rev.) H:H; 
47:36; 55:28; 86:37 

bicuhyba 2: 8 
guatemalensis 79:5 
koschnyi 79:8 
merendonis 7:3,22,32; 

10:32; 14:23,27; 17:30; 
24: 17; 52:4; 79:8; 
(rev.) 9:22; 10:56; 
13:50; 46:36 

panamcnsis 4: 12; 16:36; 
17:30 

papillosa, sp. nov. 90:10 
sebifera 13:35; 29:10; 

79:8 
surinamensis 62: I 1; 

79:8; (rev.) 16:56 
uaupensis 33:18 
venosa (rev.) 51:23 

Viscum (rev.) 48:44 
Vismaia 13:19: 25:9; 

62:16; 68:15; 89:46; 
91:30; 92: 14; (rev.) 
16:60; 43:46; 91:48 

acuminata (rev.) 53:46 
cau1iflora (rev.) 59:59; 

60:50 
cayennensis (rev.) 

16:56 
dealbata 17:25 
ferruginea 1:15; 14:27; 

24: 17; 37:34 
guianensis 19:21; 29:9; 

30:23 
laevis (rev.) 53:46 
latifolia 16:36 
macrophylla 15:11 
viridiflora 19:23 

Vismianthus punctatus 
(rev.) 46:60 

Vitaceae 12:26; 46:29; 
48:29; (rev.) 85:24 

Virellaria (rev.) 56:16 
dissepala 34:45 

Viripremna novae-pom­
menniae (rev.) S6:24 

Vitcx 10:40; 24: 17~ 33:20; 
57:10; 6S:4; 68:14> 
72:2l; 81:30; 91:30; 
(rev.) 11:47; 15:47; 
22:32; 33:S2~ 



-Continued 
• n>llomca. sp. nov. 

~: 29 
rcYipetiolata, sp. nov. 
6-t: 30 

capitata 62: 11; (rev.) 
4: ~ 1 

capulin 8:6 
chrysleriana, sp. nov. 

64:31 
cienkowskii (re,·.) 

15:49,50 
cofassus 29:4; 83:5; 

(rev.) 42:47 
colurnbiensis 19: 31 
coo peri 16:6,26 
cuneata 86:8 
cvmosa 30: 30; 39: 15; 
· 40:8; (rev.) 46:37 

degeneriana, sp. nov. 
64:32 

di varicata (rev.) 2 7: 2 7 
excelsa, sp. nov. 64:34 
.flavens 39:13 
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