





tionally more favored, and thus
for determination :
industrial uses. Many _
however, remain unsatisfied by
tic woods that are available.
The extensive forests of the tropics
and, from the standpoint of their composi
the most complex stands of ti-mbér in the
Gt contain a large number of timber spe:
possess desirable properties, but adequate technica
available for very few of them. The known gen
isti f these tropical species indi
possibility that they may be superior in many
the woods now used for hany special purposes,
The School of Forestry at Yale University has been.
ly engaged in research in the field of tropical woods f
more than twenty-five years, during which time it has b
Up a collection that noyw contains oy :

;- low cont €T 45,000 specime;
pical in origin. At vy

arious times in the |
ha
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. are collected to document the ﬁClL'i identification.
same tree a 3 8ot log represcating the uppeE
I-‘ri;m g‘mlc . ﬁtrl::rcnu ﬁmt}nor- log taken above the “butt swell is
i P % =] SHE ;
::;lnrk‘;d t:l::d shipped to New I'Ifi\_-'en \x‘pcl'c it is .s?:l\vcd mt(f)
test blanks under close supervision. I-}lrthcr as.sum'r?cc 0
correct identification is pn_n-idcd by direct comparison of
the wood with authentic specimens from t.hc Yale collc'c—
tions. A minimum of three trees is sought for cach species
studied, and an attempt 1§ made to secure 1'§prcscntat1ve
material from various portions of its geographic range.
Field notes describing the material are made by the col-
lector, Tree number, species, locality of growth, date cut,
site, elevation, tree height, tree diameter, length of clear
bole, vigor, age (second growth or old growth), diameter
of log, length of log (or flitch), type of herbarium material

collected, and date of shipment are included in the field
notes.

The first shipment of logs received under this project
arrived in New [I.af.cn n April 1947. Since that time nearly
250 ]ngl\ representing 95 different species have been re-
ceived. To date, tests to determine the basic physical and
rm-ch:lnu‘.}l properties of these woods have been (':nm.hlt.:tc d
on material representing 43 species. Mechanical test d ‘
collected thus far are 1.!1‘i__fu1}' limited to the pro );’rri{-‘; fl :‘It“
unseasoned wood 5 of these spu‘icj xul'l;lcti,cnltll\(f

1. For 2
represe ive dat a
presentative data have npow been obtained to warrant

publication,

It i5 the Purpose of this re
those phases of the over-all
mechanical properties of
‘h ey s - Suel ¢ ' e
|. }.mal Properties as specific gravity, shrink
resistance, and ar-seasoning Ch'.l‘—l"‘.f:ft"l"l“:f'." g
Unpu':_al_u'c'mds. In addition to e
ll;gh. mformation relative to
CRAracreristics, tooethea -
from the standpc 'Jbtlh'u A
for each of | S presear '

- 0O R T e . > 5 €S
the species Covered j i o 1 presented

POTt to present the
study relating o
the unseasoned wood

results of
the basic
and such
g¢, decay
of these 2';;
0 these EXperimenta] find-
IS source, availabilipy,

Tropical forest
Vaco and

Fia. 1
in Panama from which test logs of
Cedro Granadino were obtained
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the pith, one near the periphery, and two that are representa-
tive of average growth—are also used for the purpose of
determining ;pcéiﬁc gravity on an oven-dry weight and
green volume basis. In both instances volume is determined
by the immersion method.

"The mechanical properties of t\\-‘cnry-ﬁ\'c Trt)pical
American woods tested in the green condition are shown
in Table 1.

Shrinkage

Volumetric shrinkage is determined using the regular
green-volume specific gravity specimens previously de-
scribed as having 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
are selected only from sticks tested in the green condition.
Volumetric shrinkage is computed as the difference between
green and oven-dry volume expressed as a percentage of
the original green volume.

Two 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

1 cach of two opposite quadrants, and one tangential
pecimen from cach of two opposite quadrants remaining
after sawing the diametral planks and before seasoning.
:“‘-l'-]":n:\.]':{u specimens are cut to a size of :lpprr_)ximatc]y I
by 1 by 4 inches. Two longitudinal shrinkage speci-
mens of the same size are cut from the same boards. If neces-
sary, to obtain a g-inch width having a true radial or tan-

g‘.‘mm;tl_ ASpect, tWo narrow pieces are edge glued using a
resorcinol-type glue.

Shrinkage specimer

from

[

: . 15 are soaked and carefully sawed to
SIZE prior to measurement of the 4-inch dimension. Speci-
Tmens are weighed green and slowly dried to constant weight
under room conditions, then re'wcighcd and remeasured.

I'16. 3

r

Testing a beam to determine the properties of wood in static bendin












Fia. 6

I'he progress of air seasoning is determined by weighing sample boards

i
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four pieces does not exceed 18 percent, the material is con-
sidered to be scasoned.

If the squares or boards are not sufficiently dry, the oven-
dry weights of the sample boards are recalculated on the

basis of the new moisture content as determined from the
freshly cut wafers and the drying period extended until

the moisture conditions are not in excess of these limits.

Prior to piling, all pieces showing noticeable end ¢
and splits are trimmed. All other checks and splits are:
by crayon to show the extent of damage that ma
occurred in the log. The ends of all pieces are coa A
filled hardened gloss oil or paraffin. Boards and d:;ld '.
are placed in separate piles and segregated by Specws

Piles are approximately 4 feet square. The. h
fictcrmmcd by the amount of material to be ilcd b
instance exceeds 5 feet. In piling, Stickerspare yla
ifoot intervals for the first course and at 2-f e
for all .suhs-'cqucnt courses. Stickers are align go't :
flush with the ends of the boards and s uaree.g a::: h"
the P:ic, and overhang at the rear is kfal tata e
voods and a spaci o
rapidly dr}"inggsr;:;?gs.hpacmg for the less dense and

Seasoning Defects
. Following the completion of air seasoning, 15 pieces per
log selected at random are examined for presence of any or
of the following defects, with the exception of honey-
combing and casehardening. Defects occurring in the
material before piling and which are indicated by crayon
sarkings 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
ased for the evaluation and photograph‘ed.

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 Vg 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 by the lengthwise deviation of the
face from a straight-edge.

de} he current moisture content for each species il

- defflllllcti by means of sample boards at the ?: e

}1;:: : b;lhsiqucmly once each month during 3111 i
riod. At the time -

: of cross-cutti

materi: ensomn Bp A

(.u[:{;:;llifu;' seasoning, two squaresg and ;3%“’55

three };?2121%5 exceed 24 inches in diameter in wﬁ?(ih J"
: : are used) are s B

SR selected from: -

mosure sample bosnds. Care s snercied in the, sl

at these samples .

: : S are repres i

section. Sapw = . Scnraly :

o A0t Sapwood is avoided Llnrlje i e of the .log

0g 15 sapwood. ss a high proportion |

W :
hen the moisture content of the s

1O percent a core and s ample boards re

e e hell wafer and a stress section
ple stick at least 714 inches from the
=

the piece and simi
l’]d S}nul.«lr S -
or boards i ar sections are cut fro
e i rsnthrhat pile from the Samcm] ;wo (t:)thcr.s___
unless thcgrrce“'e pieces so that thcy Con%;;' are 1s
freshly CUEE e::sr percentage of the log islrslafl;l\c;r sag
Fte S are ¢ S 00

moisture ¢ A oated. 1f OO
it :;on('t;nt of the wafers. no aé;ilt; ;llelzennunpg

percent and the average mOistumOéS::::h:q
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edge of the piece from a straight-edge.

i &) <
SN L O m 4 4 4 < Je < <<
T'wist is measured by the amount of spiraling that 3 "'I b < e A A ST
taken place in the piece throughout its length. P g O m <« m < <
Diamonding is the distortion of the cross section Fa % O e
the square. It is indicated as present or absent. = il AR '
Honeycombing. As the squares are cut up for te ] U B m <<
mens they are observed for honeycombmg and, if E A <4 O <« <
the probable cause, whether the result of external cl . N <« <<<
of severe internal drying stresses, is recorded. i : § 5 :&": q M <4 ;| )
Collapse. The exterior of all pieces is observed | B 0 94 m <mm
presence of collapse. 3 §‘§§ q oK Qs @ =
- - . LA L (F U
Air-seasoning characteristics of the species covered e e u g g E .g E
report are presented in Table 4. The bases for the IE & 5 & £ 883 3 g 53
tion of rate of drying and seasoning defects--are.:exp‘l Ll e By o z % R s E g Eﬁﬁ ;o =]
the footnotes of the table. E EE fE m = = i
Fito . e . - > . Tt . i Sy
| Fach species has becp fl_lrtl}er classified as to its o ogel e, ST ST %587 g § ey
scasoning in Table 5. No significance should be atta 5 E‘% _gzg =R 8 i
the relative position of 2 species within each group. B & g @ _,'-'_fl,-g
: g | R e g 53
Use Classification for Tropical Woods ;E EJ _'(gﬁ g g c_av; i § E ‘-'28 % 20
The purpose of this section is to present in.summary é ¥ S E g '§ i Iﬁ: ?;-E 5-% —g g ‘.g:-g
an evaluation of each of the woods included in this S5 @ §§ 2 Z A& £ SISER | Adl
trom the standpoint of present use as well as poten @ PSS el e s e een
for which the timber appears to be adapted on the E "6._%. SRR R '
. ’ - . 5 o
'S Properties as determined thus far in this study. It % Z . =
be recognized rhqr these suggested uses are la.!‘g'ely o LR 5 Bt S 3
Upon a study which is incomplete. The additional 5 L g § = E = = E '
;rc conducted and the dry strength data sh‘O_uli_':l e E ' "g o E g 5 % A <
Improvement .and expansion of these listings. Additi “ b 2,828 3 E 3 A > s
recommendations are included in the individual s 2 T §ELT £ % YOI E 3
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Taste 5. CrassiFicatioN oF TropicAL AMERICAN Woops as I

TueirR EASE OF SEASONING

Group I
(Easy to season)

Boatbuilding Ot
Uses for wood in boatbuilding are varied, including elc =
.g, planking, frames, keels, shaft !{)gs, ar}d nuMmMerous mi u.;
specific components. The properties desired for several o
hese uses are discussed scparatcly in the following para-
{4 Phs

" Decking—The characteristics desired in a decking wood
gzgfm‘tgreedom from warp, low shrinkagc,_ l}ardness,
abrasion resistance, good weathering characteristics, 'low
isture absorption, durability, and nmdera-te weight.
rma Teak is recognized as meeting these requirements to
high degree. The heartwood of the following species
bossesses characteristics that indicate suitability for decking.
Angéli Nargusta Tatajuba

é::g:lilgi]f Piqrt;gié Teak] (plantation-grown)
Frijolillo Rajate Bién ~ Yellow Sanders

Laurel Blanco Roble Blanco

~ Planking—The ideal planking wood is characterized by
Jow shrinkage, high bending strength and shock resistance
relative to its density, but not necessarily high stiffness; low

Species

Yellow Sanders (Buchenavia capitata)

Nargusta (Terminalia amazonia) (Honduras)
Hububalli (Loxopterygium Sagotii) (Surinam)
Frijolillo (Pseudosamanea guachapele)

Teak (plantation-grown) (Tectona grandis)
Roble Blanco (Tabebuia pentaphylla)

Cedro Espino (Bombacopsis quinata)

Vaco (Magnolia sororum)

Shortleaf Pine (Pinus echinata)

Laurel Blanco (Cordia alliodora)

Mahogany (plantation-grown) (Swietenia macrophylia)
Cedro Granadino (Cedrela Tonduzii) '
Primavera (Tabebuia Donnell-Smithii )

Yellow Poplar (Liriodendron tulipifera)

Group II

A (Moderately difficult to season)
QPECIES

Guayacin (Tabebuia guayacan) '
B‘iack Kakeralli (Eschuweilera Sagotiana)
Gongalo Alves (Astroni

. e gl‘ai'ew'em) mo.isture absorptlﬁn, mﬂdcmte hardﬂess, gOOd f_aStemng
I\) ;qui;i (Caryocar villosum) characteristics, abrasion resistance, 'gOOd "Ycathenng and
M laff;" (dspidosperma cruentun) paint-holding characteristics, durability and, in some waters,
\«}Jl'.rlgl;.ml J_?! ymenaea courbaril) resistance to marine-borer attack. Central American Mahog-
Nargusta (Terminal gy oy ; 4L : : :
Tatajuba rff.-:m:ifngjfaa:g;;fajm) (Bricsh Guiensd any, Port Orford Cedar, Alaska Yellow Cedar, and Teak
Angelique (Diorynia paraensis) represent highly desirable woods for planking. The follow
}{)“.“‘”‘“‘,, (Ocotea rubrg) ing woods appear to be adapted to this use:

Flop Bién (Vitex Cooperi) Angélique  Laurel Blanco Tatajuba
\xfr:[ Azul ‘]"l'-'t’.l' K'HJ"I??M.E) g q_ ] Lygiidiid et
dainue

(Juglans nigry)

Courbaril Nargusta Teak (plantation-grown)

Paper Birch D Primavera Vaco
(Be b eterma rimavera
in etogifengy Frijolillo  RajateBién  Yellow Sanders

Sroup i Frames—Boat frames require high strength in relation to
Bullerw ; Sperite Steam-bent frames require, in addition, ability to be bent to
s twood (Manilkara bidentata) green s T e i Withia mBXTGH
\‘{’“rh?{”lﬂ (Hymenaeq Davisii) relanveiy. Shn.l'p' curvarures a eaming, wi aximuiy
Ylasa e . 4

{ i 3
White Omgmm balsamifera)

(Quercus 4
Beech (p sl
Hububall; “fi’; 8randifolia)

xaptery ginm Sagotii) (Reivich iain
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eral building construction timbers. Those woods combining
the properties listed above with resistance to decay or, 1n

retention of strength. Good fastening characteristics
decay resistance are desirable.

i 'k ,
Angclique h Mylady ' some cases, insect attack are included among the naturally
British Guiana Courbaril Narggsta (steam-bent) durable construction timbers.

Bu!lctwqod (steam-bent) quUEa $ s Mgéﬁque (durable) Masa (durable)
(fqyrl?arll (steam-bent) Tatajuba Black Kakeralli (durable) Mylady (durable)
Frijolillo Teak Bulletwood (durable) Nargusta (durable)
Guayacén (steam-bent) Yellow Sanders Courbaril (durable) Piquia (durable)
Laurel Blanco Determa (durable) Rajate Bién (durable)
Keels and Under-water Structural Members—Stre Flor Azul (durable) fatapibe
without excessive stiffness, durability, | i 50 Gongalo Alves (durable) gico
% S ST 1ity, 0w IIOISturcsa Guayacéan (durable) Yellow Sanders (durable)
tion, and resistance to marine borers are the most -imp H ubjlflballi

characteristics desired in keels and similar structural ce
ponents of boats. Although it does not have all of
desired characteristics, White Oak is typical of the tyg
wood usually employed for this purpose. |

|
Exterior Use

The principal characteristic considered in determining
the suitability of a wood for exterior use is its ability to

Angéliquc Determa Tatajl.lba- N . e f 1

R T I ‘withstand weathering. This involves such factors as low
kol G(mgalq Alves Teak (plantation- ;hrmkage and eitheg low moisture absorption or, at the
B‘uilet\\-'r'md G_ua}-',acan grown) j.', bp.posite extreme, a high degree of permeability from the
Courbaril P;qma Yellow Sanders Vi standpoint of both moisture absorption and loss. Further-

)
- . ’ l
properties in relation to density are desir
es. Stiffness and strength in static bend
ion both along and across the grain, shy
and resistance to splitting are most “import
1g these properties. Moderate or low shrinkégé is

1hle as well as the ability to be seasoned in timber
sions without excessive checkin |

‘more, the wood should show little tendency to warp under
e fluctuating moisture conditions associated wit.h exposure
to the elements. For protected surfaces good paint-holding
characteristics are also involved. Unless the particular use
also involves dampness that is continued over consndf:rablc
periods or contact with soil, high decay resistance is not
necessarily required for satisfactory outdoor use. Mahogany,
White Pine, and Western Red Cedar exemplify woods that
are adapted to exterior use.

Construction Timbers

High strength
for structural us
and in compress
strength,
amop

Ing with nails, 0 \ o ; T .
important cnn‘;ilc)ltt):lrtasé- :md. mechamcal_ confectons gigf‘o 'gspmodi 0 Iﬁ:}fgl El!lanco %2:[1(??3?:“;&&0“-
in cnnstructimll St it Fhe SSlccaon oy was i)lll Sy ( ']'stghtﬂ)l:ion- rowl')n)
S i I'.ll(‘.tsll‘a] timbers must, of course, be av: Erijolillo L Vg .
- I large cross-sectional sizes and in long lengths. Gongalo Alves ~ grown) Vaco
Construction timbers, b feron) Gu'ayacﬁn Nargusta

vaolved
divided

ased upon the decay hazard,
cterioration by insect atta
es, durable construction anc

or the danger of d
Into two categori
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Flooring

Flooring requires a wood of moderately high to high
density in order to obtain satisfactory hardness and abrasion
resistance. Good appearance is also a factor in the selectig '
of a wood for residential, store, and office ﬁoor.ing" but js
superseded by the more strictly utilitarian requirer;leﬁ"{sd
exceptional wear resistance in the case of factory floo
Flooring woods should machine smoothly, without exc
torn grain, in moulding machines and should be re
free f:f warp. Low to moderate shrinkage is desired in :
ﬂunr;ng but this is particularly true of flooring mstalla
that involve only a partial protection from moisture.

Angélique
Black Kakeralli
Bulletwood
Courbaril
Frijolillo

Gongalo Alves

Frame Construction

In temperate climates most woods can be used far
purpose and those possessing the characteristics of ease
» €ase of working with both hand and poWef tﬁ
adequate size, and availability

hly favored. Douglas Fir and Sout

1 woods used in the United Stai

pics, where resistan iorati
¢ resistance to deterioration i
y portant additional £ e S
1€ 'l
€ 1r_an\\mg woods

n:u}mg

straight grain, stability, a
- - i ;
quantity are most hig

) . 4
Pine are typical of t}

the Tro
|;u'!_v im

struction:
Angélique
Cedro I":spino
Cedro Gra nadino
Determa
]"IrJr :\'/_.Ul
Frijolillo
Gongalo Alves

Guayacin
Hububalli
Masa
Mylady
Nargusta
Piquid

Guayacén
Hububalli
Laurel Blanco
Masa
Aiylady
Nargusta
Piquia
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yrniture and Cabinet Work
Among the characteristics that influence the choice of a
articular wood for use in one or more furniture applica-
ons are suitable density and such mechanical properties as
dness, bending strength, compressive strength, shear
rength, and resistance to cleavage. Low shrinkage proper-
es are advantageous in most furniture uses. Appearance,
cluding color, grain, texture, and figure, together with
ood machining and finishing characteristics, are among the
nportant factors considered in the choice of woods used
| exposed parts of furniture. Also included among the
1ble characteristics for furniture are ease of gluing and
schanical fastening.

Rajate Bién

Roble Blanco Angélique Hububalli Roble Blanco
Tatajuba Bulletwood Laurel Blanco Tatajuba
Teak (plantation- Cedro Espino Mahogany (planta-  Teak (planta-

grown) Cedro Granadino tion-grown) tion-grown)
Yellow Sanders Courbaril Masa Vaco

Determa Nargusta Yellow Sanders
ngalo Alves qumé
'Guayacz'm Primavera

,\:r T

(A
157

1ents

fessional and scientific instruments generally require a
of uniform low shrinkage properties free from warp,
f uniform fine texture. Good machining and finishing
teristics are essential. Boxwood and Mahogany are
ng the favored woods for this type of use.

actor governing this type . .
al - | £ aurel Blanco
appear to be suitable for frame

Rajate Bién
B
Rajate Bién
Roble Blanco

farine Piling and Construction
‘The characteristics of a timber suited for marine construc-

Tatajuba = fon are those required for durable land construction and,
Teak (plantati addition, resistance to attack by marine organisms such

grown) ; Tere do? Ba?lkiﬂ, mﬂ Limnoﬂ’a. Marine P‘i]i .Ig' ;‘equires the
Vaco further characteristic of ability to withstand A o
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piling specifications are particularly exacting with resp
straightness. Long-boled, slender timber free of bra
and branch stubs is particularly suitable for use as 3
(irc_enhcart (Ocotea Rodiaei) is the best known o
marine construction timbers. A

Vencer and Plywood

The diversified uses of vencer and p]ywund require a
wide range of wood properties and characteristics. The
“hoice of spccies for use in plywond for construction or

Angélique utility purposes is based largely upon strength properties,
Black Kakeralli gase of gluing, and characteristics such as freedom from
Determa warping and surface checking of the wood. For rotary cut-
Guayacan ting, large diameter logs containing a high proportion of
Piquia clear wood are preferred. Vencer for cross-bands and in-
Tatajuba terior 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
\specics for furniture face veneer or decorative panelling.
Smaller logs are acceptable for vencer cutting by the slicing
method. All species to be used for veneer must be adaptable
to rotary cutting or slicing and to the prf:-cessing and drying
operations involved in veneer production.

Millwork

f\-lil!\\-‘nl'k such as interior finish and doors is
pmnutacturcd from woods with good machinin .an'd'
ing characteristics. Low shrinkage and frcedomg'fl:‘a s
are also de:?ired in 2 wood for millwork use, In ad t
thesc”:-cqu_lremcnts, exterior millwork should py
qualities of durability and good weathering chaI;a'

From the standpoint acE !
) tabill)’ tnn of Pdeth“'ll. usage of tropical Usility Bcoraine
4 higi; : u? , ity to msll\_v()rk items is probably 1 Cedro Espino Cedro Granadino
- -1dbdit'c¥ oty pr()ducts' calling for an attractive ap Cedro Granadino Courbaril
: : |. on to the technical characteristics listed abovi Laurel Blanco Frijolillo
?:Ji ri"[]:l; Laurel Blanco Nargusta Gongalo Alves
gy Masa Vaco Primavera
tfr.fllr;’)[f;‘i‘f‘“ad‘ﬂ‘) Mahogany (plantation-gr Yellow Sanders Yellow Sanders
e Primavera 3
Determa ' .y s
- : Roble Bla Species Descriptions
(1 avac Pty nco iy f » -
I.im'u.('ar! l'eak (plantation-grown) The remainder of this paper consists of detailed descrip-
ububalli = -grown) - ! L v s e _ : .
Vaco \ tions of each of the species covered in Tables 1 to 4 including

discussion of their occurrence, eneral characteristics, prop-
erties, and uses. The additional tests now 1n progress may
alter or add to the uses recommended for each.

Patterns

Wood f

ol Or - pattern-maki oA

ngid requirements wi ing must satisfy excep
uniform texture m-‘;d\\lrh respect to dimensional stal Aspidosperma cruentum Woodson
i A and eas : 2 i B MYLADY Aspidosperina crit :

type of If‘-'d-‘»'tcrr; e of working. The soft, slow-g! Y plaanp

/ ‘Vhlte P ; @ ! o AN RE 0, B d 1 i C l
Mahogany . ine known as “Cork™ P Other names for this or closely related species are L.O70-
1;2(;1: ("ir ¥ hsgh]y favored for this use. ) rado, Volador (Mexico); Canamito, Chichique (Guatemala);
= ) Lar 4 & : 4 3 e 4
Lanral Rl Mahogany (plantation-gre
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Chaperno (Honduras), Alca_rreto (Panama). The Yos
of (,Erflombia may also be this tree. My]ady, or Mals
the British Honduras name.

There are many species in this genus, a large numbe;
which are small or grotesquely fissured (“paddle w
trees. Some of the species are large well-formed
almost invariably with fine to rather fine textured, wus
wood. Most of the species are found in the dry region
South America. :

The Mylady tree is tall and slender when it is
sometimes reaching 8o to 90 feet in height while o
8 inches in diameter. In British Honduras few
larger than 18 inches in diameter, in other Central A
countries the sizes are variously given as “large” or
with diameters of 24 to 36 inches recorded for northy

unk is commonly more than two
the total height of the tree.

Heartwood bright orange-red to reddish brown
frcshly cut in the unseasoned condition, becoming '
pinkish brown or pale yellowish brown upon exposure
dl”.‘ii“':’- Sapwood narrow, sharply demareated in the |
white to yellowish when freshly cut becoming darker
exposure and drying and then not clcarly differentiat

n straight to irregular, textu

from the heartwood. Graij
uniform; growth layers indistinct. Hea

Pronounced odor ¢
7, 1'.-mking slightly

AN average specific gl:;i\‘il‘\' of 0.71
oven-dry eight and greén volume,

AVErages 70 pounds in the green co
when air-dry,

: ()!mtr\-arin
Indicate th. ; : ' ail
z"n';L:(r‘ “',I]_m.r should be air-dried at a moder
;-‘u’ | 'n aynd_hnrh end- and surface-checking. It is co
o€ N airseasonin ch isti i
I-Sea aracteristics to
[ !l)'_ fff!('.l’ p‘?pvi?f{‘r‘?). g PaPer L.

=
w

TROPICAL WOODS

e§ I:Eic-‘é >
Eiggaa )
gRal- .
‘S B8 8 e
Enﬁiag ?
[-
248 g
S3Blo 5= g
EE"&S’-‘E 2
='5|S
bt
.k gd 3
) b I
> «lsg b
g2
gE=ltd S
v g E| 2= £
ig*;‘e.g' &
-0y
(TR
2 n?; =
= ™~
%Cgi" 5
2le
'3'?—‘ (ol
g-g"’ i
- ~
2§|8 e
£
k-] o
33 :
| A
E o
/@
,g~§
— ".és....

1.35 130

1,370

10,000

078 063 5600

58

© E-ﬂ ~E o :
= IR S S
!—-
Yyss o
2 5§°'§ i3
gas g g
GlET - £
2
o g L .,..E'. -
~| gdad s 8 £
AP
8 £..8 g..gs o
| Bf35ssf 8 ¢
S g
o
: = & %
5
LTI
Brig
LER O
el =
5 § E-!Eg.s & B
=" .é. o -
) 5 3 5
8|, ¢
P s o«
SowEs v R
i
| L2
L

White Oak’

(Querous alba)

35

770 1250 420

830

1060

1120

3,500

3,090

L 470

.S, Dept. Agri. Tech.




36 TROPICAL WOODS

The mechanical properties of Aspidosperma cruenty, 10. 95 SEQRE & PWOO0D 4
the green condition exceed those of any widein
domestic timber. In comparison with other species of £
lent density, static-bending strength, stiffness, and ¢ o
strength are notably high; clastic resilience ’tensio :
the grain, and cleavage are approximatel),r aver .
shock resistance, hardness, compression per end'a '
grain, and shear are somewhat below averagcp K

p insect attack, decay, and marine borers.457® On the basis
£ limited decay resistance tests conducted as a part of the
resent study, Mylady wood is rated very durable in its

esistance to both white-rot and brown-rot fungi.

The wood of Mylady and closely related species of the
renus Aspidosperma has been reported as not very difficult
sork in spite of its high density. It turns and carves well,
inishes very smoothly, and takes a high polish.

Locally, the long, straight, slender poles of Mylady are
commonly employed for rural house framing, beams and
bafters. Similar poles are used for scaffolding. Stems 2 t0 3
inches in diameter are commonly used for raft or boat poles
because of their strength and ‘elasticity. Mature timber is
used for house sills, house framing, heavy construction and
hewn railway crossties. Because of its similarity in properties
to Persimmon, Mylady might well be substituted for that
species in its sporting goods, textile, and other specialty uses.
It also is recommended for use in durable construction, as
flooring, and as boat framing material.

References: 10, 48, 51, 795 99, 94 99 1155 116.

In the accompanying tabulation, the properties of P
mon and White Oak are shown for comparison w't?x .
The higher strength of Mylady is evident in ali o
with the exception of work to maximum load in e
ing, compression across the grain, tension acr Stag -
and cleavage resistance. All three woods are cOSS |
t}hg _1-.1ttcr two properties. The greatest proport?(:];fte
ilr;;;ielgci\:;:cn'A_spufosperma cruentum and the othe
s ‘Ll\?n_\‘\ n in modulus of elasticity (stiffness) in w

ite Oak is exceeded by a ratio of 2:1. T

Species and Source S T i
Mylady ¢ Radial  Taogential ioftzp:;lc;?l::l'v
(A "p.i‘.f osperma cruentum)

British Honduras I
White Oak! 3 3 H
"C){‘{{’Tl"ffl' alba)

_Fnircd States

u.'s. l)}.;\,{ _-’\-.1;: 1—_‘:_};'—5"_? T
. . 479,

GONCALO ALVES Astronium graveolens Jacq.
~ The woods tested for this report were obtained from
Honduras, where the common name is Ciruelillo, and
Venezuela where the name Gateado is used. The Brazilian
name Gongalo Alves 1S gi_vcn'preferﬁence because the.wood is
known to the United States import trade by this name.
Other names include Palo de Culebra (Mexico), Ciruelo,
‘Ormigo (Guatemala), Ronron (Salvador, Hpn.duras, Costa
Rica), Zorro (Panama), Gusanero (Colombia), and Guas-

ango (Ecuador). The British Standards name is Zebrawood.
Unfortunately this i frequently applied to several other
unrelated woods. Sy

The closely relate d species Ammmfrfmmfolmm Schott
has similar wood and grows in the same regions. Further
investigation is require d to determine the practical feasibility

53 9.0 —

Shrmlmgt; values of M

be anticipated on the by yady g relatively high as

tabulation, shrinkags & Sis ‘(l’f its density. As shown
from the st 45€ 1s similar to that of Whi k
values. \"<:1::;-I:1({P(-”nt of magnitude and relat?\:;edqa]éfl
than White (_Jtr_nc sh‘rmkage of 14.3 percent i l'lrci
ak; radial and tangential valu 1Sf_s ightly
iy es of 5.2 pe
‘;1.‘- are comparable to White
T 0.18 percent is within the
b .straaghbgramed wood. b
U(’?Itu: Pff_'f.'?-‘ﬁe-rma megalocarpon, supo
L, s reported to be moderat::ly eSS

and 8.7 perc
7 Percent respectiy

1gitudingl shrinkage ¢
- ‘, P , b
ognized for normal
iy
. I‘!L'eil‘l woond
similar to 4 cr

Lor
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SHRINKAGE (percent)
Species and Source Radial  Tangential Longirudinal Volumetric
Specie ane 9 —
Piquid ! :
Jaryoe sllosum
!cl‘;:;:i‘ldr ] 50 8.0 0.20 13.0

White Oak!
(Quercus alba)

United States §3 0.0 — 15.8
AU, S. Dept. Agr. Tech, Bul. 479

Shrinkage values for Caryocar villosum are not high in con-
sideration of the relatively high density of the wood.
Volumetric shrinkage of 13.0 percent is measurably less than
that of White Oak, a lower density species. Radial shrink-
age of 5.0 percent and tangential shrinkage of 8.0 percent
are also somewhat less than in White Oak, and furthermore
indicate greater uniformity in these two directions, Longi-
tudinal shrinkage of o.20 percent lies within the normal
range of variation for wood.

The heartwood of Caryocar villosum from Brazil has been
studied in relation to its resistance to attack by the dry-
wood termite of the West Indies and has been classified
among the very resistant woods in this respect.!™* The tim-
ber has been variously reported as durable to very durable
against fungal attack. It has been rated moderately resistant
to marine borers. t

I'he wood of Caryocar is reported as fairly easy to saw
but requiring sharp tools to finish smoothly. The wood
weathers with only a slight amount of checking.

Piquid has been used for general construction, marine
construction, ship luuihling (particularly ful'rn.ck!i and
decking), heavy flooring, carriage building, oars ln.rrcl
staves and crossties, It is esteemed in I‘|n|'rh::" ii“ ‘
du:hrng wood that d i

should be especially su

azil as a
s not check in service. The wood
A i l.“ld for uses where hardness and high
flooring, (;!-i ¢ are needed as in ice-sheathing and factory
mEes e Wb Tecommended uses are miscellaneous boat
parts, furmture and durable construction h :
References: 4, 1) :

110, 114, 4 29, 40, 43, 49, 63, 79, 102, 103,

Fic. 8

Cedro Granadino tree approximately five feet in diameter
above the burtresses and 11o feet tall
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COURBARIL Hymenaea courbaril L. and
H. Davisii Sandw.

This timber has long been called West Indian or South
American Locust by the British. It is better known in the
Spanish-speaking countries of Mexico, Central and South
America by the names Algarrobo or Guapinol. In Brazil
Algarrobo is less commonly used than Jutai-acu or Jatoba.
In the Guianas it is commonly called Courbaril.

The best known species Hymenaea courbaril grows from
Mexico into Bolivia, and in the West Indies. It 18 a common
tree in many parts of its range. There are some 20 other
more or less distinet species, thirteen of which are found in
the Amazon Valley.

The Courbaril tree attains heights of 6o to 120 feet and
diameters of 20 inches to 4 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 heartwood is salmon-red te 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-
growth trees, white to gray, usually sharply demarcated
from the heartwood. Grain commonly interlocked (straight
in the specimens of Hymenaea Davisii tested); texture
mostly medium, uniform; growth layers not very distinct.
I'he sapwood has an attractive appearance, resembling hard
maple on the radial surface; whereas the figure on the
tangential surface is distinguished chiefly by its lustrous
sheen marked with scattered lines of vessels. The wood has
no distinetive odor or taste when seasoned. Very heavy,
comparable to Black Locust, with an average specific
gravity of o0 (0.62 to 0.80)* based on oven-dry weight

"The average specific gravity of Hymenaea Davisii is 0.67 (0.60-

u.7¢ )

|"Il'-. 7}

Logs of Courbaril ( Hymenaca courbaril) sound and free from

checks or splits afrer four years of storage; Panama































92 TROPICAL WOODS No. 95

The volumetric shrinkage averages 16.9 percent, somewhat
higher than that ordinarily associated with other species of
comparable density, but actually only slightly greater than
that of White Oak (Quercus alba) with a volumetric
shrinkage of 15.8 percent. Radial and tangential shrinkage
values average 6.3 and 9.4 percent respectively, quite similar
to comparable values of 5.3 and g.0 percent for White Oak.
Longitudinal shrinkage of 0.23 percent is within the limits
of normal variation for wood.

The heartwood of Manilkara bidentata has long been
recognized for its high degree of resistance to decay and
insect attack. Brooks, et al.** have reported the results of
tests mc_licating that the wood is very resistant to fungi and
to termites. In the present study, sau{plcs of heartwood from
_Puerto Rico, British Guiana, and Surinam have been sub-
jected to decay resistance tests and the species is rated as
durable to very durable in resistance to a white-rot fungus
and very durable in resistance to a brown rot. The wood is
racc;d as low in resistance to marine-borer attack on the
basis of tests in Hawaiian waters; and carly results of
exposure at Kure Beach, North Carolina of specimens from
British Guiana substantiate this conclusion as they showed
heavy atrack by Bankia within six months.!¢

Woods of the genus Manilkara are reported as easy to
moderately difficult to work and as finishine to a ver
sm{'u_»th surface. Bulletwood is extremely imlﬁermcable to
moisture and is difficult to glue. It appear:s to be cumparablé
to White Qak in steam-bending qualities.

Bulletwood has a number of desirable characteristics
u'hic_h have resulted in a2 wide variety of local uses inciuéliné
ﬂgm-mg, foundations, bridge members, tools, violin bows
mill rf_.]lr:rs, posts, telegraph poles, railway ties, marine cur;:
struction, and all types of carpentry andijoinery work.

The strength, high wear resistance, and dumbi]jty of this
wood particularly recommend it for heavy and durable con-
struction, ice shearhing, boat frames, and keel shoes. There
are, in addirion, other uses for which certain properties of

No. 95 TROPICAL WOODS 93
Fl1c wood make it very suitable. Its similarity to White Oak
in steam-bending properties recommends its use for steam-
bent boat frames and other bent work. Its fine texture,
density, and ability to take a high polish suggest such uses
as sl.luttles and other textile items, turnini;s and special
furniture parts such as desk legs. Other suggested uses are
instruments, heel stock, and pulp-mill equipment including
beater liners, bed plates, and agitator bars.

References: 2, 8, 14, 16, 19, 24, 29, 34, 38, 44, 45, 46, 49,
58, 63, 64, 67, 74, 79, 83, 87, 91, 92, 95, 98, 103, 111.

DETERMA Ocotea rubra Mez.

In addition to Determa, 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 range to lowlands of the
Guianas and the lower Amazon region makes it possible to
obtain the timber true to name.

The trees have straight, cylindrical trunks that are typi-
cally sound and free of branches for 4o to 70 feet. They are
often 36 to 40, sometimes 50, inches in diameter and attain
heights of 100 feet or more.

Heartwood deep salmon red when freshly cut in the un-
scasoned condition, later becoming light reddish brown
with a golden sheen. Pink or yellow streaks are sometimes
present but, generally, the color is uniform. Sapwood nar-

row, dull gray to pale yellow-brown. Texture coarse, uni-
form; with numerous tyloses appearing as shiny deposits in
tie vessola: ngﬁl hyers indistinet. Grain either stralght

or interlocked in n

-sized bands that form a roey
‘surface. Figure of straight-grained
ed chiefly by the closely spaced coarse
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The wood is characterized by exceptionally low shrinkage.

SHRINKAGE ( percent)

Species and Source Radial Tangential Longitudinal Volumetric
Frijolillo i
(Pseudosamanea guachapele)

Honduras 29 45 0.37 7.6
White Oak? '

United Stares % 9.0 — 15.8
Black Locust! ,

United States 4.4 6.9 — 0.8
Teak?

Burma 2.3 4.2 = 6.8

1y, S. Dcf:. Agr. Tech. Bul. 479,

“Handbook of Empire Timbers S2)=

Shrinkage values for Frijolillo are compared with values for

White Oak because of the close similarity between these.
woods in their mechanical properties. It is evident that the
wood shrinks only about one-half as much as Oak. Com-
p:lriscm_ is also made with Black Locust and Teak, both noted
for their low shrinkage characteristics, Volumetrie 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 hca_rrw.nnd is reported as fairly resistant to decay.
( )1} the basis of decay tests of material from Honduras in the
present study, the wood is rated as durable to very durable

in rcs:stnpce_ to both white-rot and brown-rot fungi although
some variability was noted in this respect.

_ The wood is considered casy to work but the sawn surface
15 rather woolly. Surfaces finish smoothly and attractively
after sanding.

In Ecuador this wood is used princi for plankin
ribs, dccl\'ing, and treenails in shinuﬂdEuingyas weql as f'g;
pole stubs and railway crossties, Frijolillo having as its more
nurstandmg. characteristics low shrinkage, high durability,
and 2 pleasing figure, should be suitable for boat decking
and framing, durable and general exterior construction,

No. 95 TROPICAL WOODS 101

flooring (both exterior and interior), decorative veneers,
and insulator pins.

References: 28, 41, 58, 79, 84.

MAHOGANY Swietenia macrophylla King

The general descriptions of Central and South American
Mahoganies are too well known to nced rccounmng'hfzref.
This study is concerned with determining the propertics Ud
young second-growth material, particularly of plante
origin, as compared with forest-grown Mahogany. Because
of its intrinsic value a great many plantings of Mahogany
have been made. Most of these are small and of little con-
sequence other than to local users. In recent ycars mor:i
extensive plantings have been made and more are corl;{tetmd
plat'ed. Undoubtedly logs of planted origin are m'azl' ete
from time to time and the volume of sqch -material ﬁ)rg-
duced will increase s_te}adily. (Ii\tlmlsjh (éf th:is g?;e];n glwi t]t::[

wn on comparatively good, abandone : ‘
Eﬁjforest comi;actition,hiﬂ;lus _rom:;:ﬁl vir?s rzgﬁigigwgé

_loos which the mate
t']l?;:e S::tsl'ogasmfen}?lom trees planted in Honduras 19 years
Prﬁmsuﬁnimhsh or salmon colored x.vhen. freshly gulllz
in the unseasoned 'condiﬂon,séater t;cgon::nrgl )]:gol::e iid?;a

o ith a golden luster. Sapwood gen: ne 1o tw
?xfgl?e? \.‘:il;tashgfrpl g demarcatcs. yellowish to white. st(i?cg
commonly im':'_é'tlocie_d producing a wide attractive

4ot par cubic foot averages 40 ¢
Eon Pﬂ 3?@9@4&“%&% By )

cing. The only defect noticeable
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characteristics that recommend it for patterns, millwork,
boat planking, and special exterior uses.

References: 2, 13, 36, 37, 45, 70, 775 79, 86, 90, 93, 94.

GUAYACAN Tabebuia guayacan (Seem.) Hemsl.!

This 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 frequent]y have the same common names. In Panama,
Costa Rica, and Colombia this wood is known as Guayacin,
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 commonly called

Amapa Prieta or Verdecillo. The British Honduras name is
Yellow Mayflower.

Guayacan is a tall, straight forest tree reaching heights
of go 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 yellow-green when freshly cut 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
elements are filled with a yellow powder (lapachol)? which
is very noticeable on freshly sawn boards. The sapwood is
t'wo 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. Luster low to medium. Texture fine to medium,
moderately uniform; growth layers usually distinct. Withour
distinctive odor or taste when seasoned. Exceedingl}f heavy,

‘' =Tecoma guayacan Seem.

‘In Colombia this wood is often called Guayacin Polvillo,

wirh
reference to this powder (polvilla).

Fig, 16

- chewe e dlanieters Honduras.
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comparable to Greenheart. The mate_rial stud’ied in this
investigation showed an average specific gravity of o.85
(0.80 to 0.91) based on oven-dry weight and green volume.
Weight per cubic foot averages 72 pounds in the green
condition and 65 pounds when air dry.

Based on limited observations of material obtained from
Honduras, Guayacan is moderately difficult to air season.
Drying is accompanied by moderate end and surface check-
ing as well as limited warping. Its drying characteristics are
comparable to those of Paper Birch (Betula papyrifera).

Guayacian compares closely with Greenheart (Ocotea
Rodiaei) in most of its mechanical properties in the green
condition as shown in the accompanying tabulation. The
wood is very high in static-bending strength, stiffness, crush-
ing strength, cleavage, 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 the grain, and shear.

Although its specific gravity and strength properties are
much greater than those of any well known domestic timber,
the following comparative values, based upon a scale in
which values for White Oak (Quercus alba) are taken as
100, indicate the relative properties of Tabebuia guayacan.

Sp Bending 1 Shock Crushing
fr strength Sriffness resistance strength
223 206 161 273
7 Bearin Cleavage
lardness Shear strength resistance
296 178 288 121

Volumetric shrinkage of 14.8 percent is comparable to
that of most other woods of similar density, but is neverthe-
]_L-sh_,s!ightl_\_- less than that of White Oak (Quercus alba).
Shrinkage of 6.8 percent radially and 8.5 percent tangentially
reveals a considerably lower Tatio of tangential to radial
values, indicative of uniform shrinkage and relative freedom
from cupping, than does White Oak which is characterized
by radial and tangential shrinkage values of 5.3 and 9.0 per-

No. g5 TROPICAL WOODS 11
cent respectively. Longitudinal shrinkage of o.
is within normal limits of variation for wood.

Guayacin heartwood 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 to both white-rot and
brown-rot fungi.

Guayacin 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, Guayacin finds
local use as house parts, railway crossties, heavy construction
timbers, mine timbers, sills, door and window frames, piling,
and other marine construction. Because of its strength and
resilience, it is used f-or. wagon wheels, carriage work,
handles, axles, archery bows, and fishing rods. It is fre-
quently used for mortars and pestles, rollers for sugar cane
mills, and for small boat work—particularly bent ribs.

The demand for Guayacan probably will be for many

18 percent

‘of the uses given above. In particular, its properties recom-

end its being used for heavy duty flooring, heavy and
glurable const“:'%ction, boat frarges, ice sheathi.l_'lg, keel smc]c,
and wood tanks. It should prove to be a desirable material
in furniture manufacture where a _dense, mar-resistant wood
capable of taking a smooth finish is required ns-m_ldmk legs.
Because of the ‘-'1056'-F1'.3in and ability to take a high pothéh,
Guayachn might well be used for turning and as shuttles
and picker sticks in the textile industry. Pulp mill equipment
including beater liners, bed plates, and agntat__oxj_?m o
other use for which this wood appears suitable. AS has
already been mentioned, it has been used for certain dsgg:;r;
ing goods equipment and this use might well be extended
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other types of such equipment where high bending strength T 6 g
and high shock resistance are required. ‘gEE:E E'é genn @ W oy -oo 1
References: 11, 18, 34, 51, 77, 79, 80, 81, 86, 92, 96, 101, Bd | VR =L getg ook
£ 95': ] gi“s'E o co Q =)
¥eliEgS S oXE T lict 8232 & S
ROBLE BLANCO  Tabebuia pentapbylla (L.) Hemsl.! sk 3FF1 & g glacs
This timber is widely known in Spanish America as Roble N i i f g.s g8 2 g,
(“oak™) or Roble Blanco but it also bears numerous other é 25.5.6 2002 g o AP SRR 5 )
appellations. Amapa or Rosa Morado are other Mexican gEgsix TxX3E 3 Al .. . ] 2
names; Mayflower is the common name in British H(mdura.s; 3 éﬁg‘é i 2e88 3 R
Maqueliz in Guatemala and Honduras; Roble Morado in Bla e ; S o
Colombia; and Apamate in Venezuela. m%*dg e Qég:'gté é §2 % E-%E ?-_;; B o 1 >
Close relatives of Roble Blanco include the native Catalpa, >R E RS A B850 E’EE & C% S ® @
the tropical Calabash tree, Primavera wt-xosc wood is prized ) g £
for furniture manufacture, Guayacin with very strong and BS.|. . o fain s 2282 € 8
dense wood, and many of the jungle lianas. There are many 3%3 E; % f:?;;-g g g Em"’ “la
species of Tabebuia and some of them quite closely {'cscmble .ﬁ.“;-a-‘ :-'EEQ Ras g 2 A
T. pentaphylla. The species is common throughout its range i gLs g 2
which includes Mexico, Central America, Ecuador, Colom- & §_§ fony o8 g 51§§g-9 288 % : | s
bia, Venezuela, and the West Indies. Despite the large num- ga digaie e o S32%¢ Thows E
ber of species and its great range of distribution, Roble gle gl = g
Blanco is well known and seldom confused with other £33 292%& g B g Eusl. cs3s 8 @ £
The Roble Blanco tree is generally of medium size, com- a.g- 2 ¢ e Eé P =)
monly 18 to 24, occasionally 36, inches in diameter and 6o g8 g SESE ol 03.5.2 \ o -3
to g5 feet in height. It 15 r}'pically short boled with 20 to f E £ ‘gs %%ég 2 %
15, occasionally 5o, feet of clear length above the seven- to :g - = ;éhgei g 1
10-foot buttresses. The trunk is frequently irregular or Z g E i 84 5 a 3
uit_.l:\}'lﬁh in Cross-section. . . ' fﬂ‘g’"g":-?-g -Eg 'gg -Eg E_ | :
[he heartwood of Roble Blanco is pale brown, either -}Eﬁ-ﬁdb 8% 58 & cé g i
somewhat grayish or somewhat golden. A fine brown pen- : ' 3 .E.'g ey g:ﬁ - %33
ciling gives the wood a distinctive figure of fine lines on the R .._e gimg 3 'i 2o g 33 S
quarter-surface and a more prominent “feather” pattern on gf.s:-g, j EE (& E ; o_g-;g z g 3§§ ° §‘E§
the tangential or “flat cut” surface. Sapwood narrow, not .ﬁ,:gg- SRE §§ .E %ggzﬁ 5 g&:b §g:> =
clearly differentiated from the heartwood, yellowish to E gtg EEE =] =z =

Tecoma pentaphylla (L.) Juss.
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white when freshly cut becoming pale brown upon exposure
and drying. Grain straight to interlocked producing a fine,
striped figure on the quarter-sawed surface when inter-
locked. A conspicuous irregular pattern of brown paren-
chyma characterizes the tangential surface. Texture medium
to rather coarse; growth layers visible but not sharply
defined; ripple marks present. Heartwood without distine-
tive odor or taste when seasoned. Heavy, comparable to
White Ash, with an average specific gravity of o.52 (0.44
to 0.63) based on oven-dry weight and green volume.

Weight 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 with little
or no checking and only slight warping. In its seasoning
properties, it compares favorably with Yellow Poplar
( Liriodendron tulipifera).

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
above average in cleavage, tension across the grain, and
toughness; and average in compression parallel to and
perpendicular to grain, hardness, and shear. In the accom-
panying table data are included for a single log of Tabebuia
pentapbylla from Venezuela which show somewhat lower
density and strength values 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
States, White Ash and White 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 to White Ash and Oak in stiffness, hardness,
shear, and cleavage and approximately equal to Oak in com-
pression across the grain and shock resistance. This generally
favorable comparison is shown in spite of the s]ightlhv greater

density of Ash and a considerably higher density for White
Oak. y v

No. g5 TROPICAL WOODS 15
Roble Blanco is moderate in shri '

e Bla : Tat rinkage. As shown in the

tabulation, its shrinkage is intermediate to that of Mahogany

S At Shurte SHRINKAGE (percent)

R(;ble v Radial  Tangental Longitudinal Volumetric
( ?;;b_e{:hdaHpemapb ylla)
ity onduras 3.6 6.1 0.18 8
H"A“d“m 37 59 0.15 g
verage 3.6 6.0 016 Q.1
Venezuela? 2.6 5.9 — 93
Mahogany '
(Swietensa macrophylla)
Central America 3.5 48 — 77
Black Walnut*
(Juglans nigra)
United States 5.2 741 — 1.3
1Kynoch and Norton (47).
2Heck (37)

U, S. Dept. Agr. Tech. Bul. 479,

and Black Walnut. Volumetric shrinkage is 9.1 percent.
Radial shrinkage of 3.6 percent and tangential of 6.0 per-
cent indicate moderate uniformity in these two directions
although the ratio of tangential to radial is greater than in
Mahogany.

The heartwood of Rable Blanco is reported generally ro
be low in resistance to insect attack and to decay although a
contradictory prinion indicating a moderately high degree
of resistance to fungal and insect attack has been expressed.**
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 artack 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 tuming and remains in place when
manufactured. According to Fritz®* the wood machines
cleanly with sharp edges, planes to 2 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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density than the average for Burma Teak, with an .
speciz: gravity of 0.56 (0.52 to 0.62) based on ove
weight and green volume, Weight per cuble -foqt avel
6o pounds in the green condition and 40 pounds wh
dry. i
The Forest Products Research Laboratory at Prin
Risborough, England,* states that Teak air seasons or
dries somewhat slowly but with a minimum of defect and
that advanced girdling of the trees has little or no effect on
the drying characteristics. Plantation-grown stock £
Honduras air seasoned readily at a fast rate with no appre
ciable defect. 18

The strength properties of young plantation-grown 1
in the green condition are compared with those of fores
grown Burma Teak in the accompanying tabulation. '

Values for young plantation-grown stock are somew.
lower than values for forest-grown Burma Teak in specif
gravity, static-bending strength, stiffness, and crush
strength. However, the differences in crushing strength
stiffness exceed those that might be anticipated on the
of density differences alone. The plantation-grown
appears to be comparable to mature forest-grown Teak
elastic resilience and shock resistance, and exceeds the la
in hardness, compression across the grain, and shear. Com-
parable data are not available for other mechanical prop-
erties. i'

Teak is widely known for its exceedingly low shrinkage *
and young plantation-grown Teak is no exception. Volu-
metric shrinkage for the plantation-grown material averag

Species and Source Radisl TSHR] Ni?ﬁfnltlﬂpletm;f:l)l Volur
Fectona grandis
(Plantat 10N-grown)
Honduras 2.1 4.6
lectona grandist
Surma

0.37 5

2.3 4.2 — i

Handbook of Empire Timbers (32).
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ulation, the close similarity of radial
ge to corresponding values for Burma
RadlﬂiShnnkage is 2.1 percent and
Longitudinal shrinkage of 0.37 per-
nge commonly encountered among
Tain.

is highly regarded for its high degree
| as to termite and marineiboreé
i Anbahilicy apainst £ ik
r. old) plantation-grown Teak
- resistant to fungal attack

rmites.* In decay
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Amarillo (Panama), Guayabo Leon (Colombia), Chicharro
(Venezuela), Fukadi (Briitsh Guiana), Pau-Mulato Branco
(Brazil), and White Olivier (Trinidad).

There are a number of other American species in the

genus that have superficially similar woods but they are not

sufficiently known to permit the assumption that they will
have similar properties. There is the pos:sxblhty that woq.d
of Nargusta produced in certain areas of its great range will
differ from results shown by these tests.

Nargusta grows in the evergreen forests from southern
Mexico through Central America and northern South
America and in Trinidad. It 1s 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 man
regions trees over 2§ inches in diameter are hollow.

The heartwood of Nargusta is typically brownish yellow,
light yellowish brown, 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 2 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-
parable to Hickory in this respect, with an avemge-speciﬁc
gravity of 0.66 (0.53 to 0.77) based on oven-dry weight and
green volume. Weight per cubic foot averages 71 pounds in
the green condition and 50 pounds when air dry.

Observations of seasoning characteristics of this wood
indicate considerable variability. Based on a limited amount
of material, Terminalia amazonia from British Honduras air
dries readily at a fast rate with no checking and only a slight
amount of warping, whereas material from British Guiana
dries more slowly and both end and surface checking are
very pronounced, particularly in thick stock. This wood is

16,

Logs of Nargusta (1 erminalia aur

Panama Canal

caya) awating sawing.
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prone to check and split badly, _..requlrm%l ;:aé*fsfully con-
trolled seasoning practices to avoid these E ects. o

The strength properties of Nargusta in the green condi-
tion are x_f_eprﬁcgtatg:e of a majority of woods with com-
parable high density. '

The tabulated data show higher density and proportion-
ately higher strength properties throughout for the British
Guiana timber as compared with that from British 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-
ditions. In this respect, however, 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
strength.®?

When the test results of British Guiana and British Hon-
duras material are combined, Nargusta is close to the
average for most woods of similar density. In comparison
with White Oak, Nargusta is about 1o percent higher in
density, about 5o percent higher in bending strength, hard-
ness, and compression across the grain; about 70 percent
higher in crushing strength, elastic resilience, and stiffness;
and approximately comparable in tension across the grain,
cleavage, shear, and shock resistance.

The shrinkage of Nargusta is moderate for its density.
Volumetric shrinkage averaging 12.8 percent is considerably
less than that of Hard Maple, White QOak, or Shagbark
Hickory, all of which are lighter in weight than Nargusta.
Radial shrinkage of 5.0 percent is comparable to that of Hard
Maple; tangential shrinkage of 8.0 percent is less than in
Maple. The ratio of shrinkage in these two directions indi-
cates moderately uniform shrinkage -.dharacteriStics;-Longi—
tudinal shrinkage of 0.18 percent is within limits of normal
variation for straight-grained wood. : | b

Heartwood of N ; vari orted t
be farly tig of Nargusta has been variously reported to

h to high in its resistance to decay although
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_ SHRINKAGE (percent)
Radial  Tapgential Loogitudinal Volumetric
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Air seasoning observations made on a limited sany';le of
this species from Puerto Rico indicate that the woo must
be dried slowly to avoid serious end and surface checking.

The strength properties of Masa might be anticipated, in
general, on the basis of the density pf the \y'ood. In com-
parison with other woods of similar high density, T etragastis
balsamtifera is about average in its static bending strength,
crushing strength, and shear properties; somewhat below
average in stiffness and compression pcq:endicular to the
grain; slightly above average in hardness and toughnes.s;
and exceptionally high in tension perpendicular to grain
and cleavage resistance. As shown in the tabulation, Masa
exceeds Shagbark Hickory and Hard Maple in all properties
for which comparable data are available except shock
resistance (work to maximum load) and compression across
the grain. In the latter test it falls only slightly below
Hickory.

Shrinkage values for Masa are shown in the following
tabulation together with Shagbark Hickery and Hard
Maple. Volumetric shrinkage of 13.9 percent for Tetragas-

SHRINKAGE (percent)

Species and Source Radial Tangential Longitudinal Volumetric
\1(".:[
( Tetragastris balsamifera)

Puerto Rico 44 85 0.18 13.9

Shagbark Hickory!
(Carya ovata)

United Startes 7.0 10.5 — 16.7
Hard Maple!
(Acer saccharum)
) United Srates 4.9 0.5 - 140

tris b.ﬂ.\.r;y![e'm is average for most woods of comparable
high density, although it is clear that the volumetric shrink-
age 15 less than that of Hard Maple or Hickory. This in
spite of the fact that Masa exceeds these woods, particularly
Hard Maple, in density. Radial shrinkage avcr;ges 4.4 :
cent, tangential 8.5 percent, and the higbh ratio of tan-gcg:iral

TROPICAL, WoODS

I‘adla! shrinkage is com
Le gitudinal shrinkage of o.18 percent is normal.
T!}:: l;cart}vood has been reported to be resistant to insect
ACK but 1 tests intended to measure jts resistance to
ack by d_ry wood termites, Wolcott!! rated the wood in
e le?s!t_ dgszrable group. The wood has been said to lack
urability in contact with the ground, but decay resistance
ta on Tetragastris balsamifera available from the present
.dy indicate that the heartwood js very durable in its
resistance to a white-rot organism and extremely variable in
1tS resistance to a brown-rot fungus although averaging
durable to very durable. Masa is rated low in resistance to
marine-borer attack on the basis of tests conducted in

127

parable to that of Hard Maple.

F

The wood is moderately difficult to machine.

Masa is used locally for the better grade of interior con-
struction and carpentry as well as for furniture and oars.
one time it had considerable use as staves for sugar
els. The wood does not have a particularly distinctive
e but should be very suitable in furniture and cabinet
~as a substitute for Birch and Maple for solid parts.
or uses for this wood include house and factory flooring
nd durable construction.

39,63’ :79‘_..-83.’ 114

Vitex Kuylenii Standl.
se flower) is the usual name for this
used in British Honduras, along
name Fiddlewood (better applied
¢ Guatemalan name is Barbds.

ico, Guatemala, British Hon-
considered inferior to that

rwo species are xg::ch-falﬂm ;md@hwe
al properties in the green condition.
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In their mechanical propcrtics Vitex Cac?peri and Vitex
Kuylenii are sufficiently similar to be considered the same

for practical purposes. I
The average values shown for these species in the accom-
panying tabulation are in line with those exhlbnfcd by most
woods of the same density in nearly all properties. In com-
pression perpendicular to the grain these Vitex species are
distinctly above average. They are compared directly with
Hard Maple and Persimmon, both of greater density than
Vitex, in the tabulation. It is evident that Vitex is closely
comparable to Hard 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 distinction in the properties of
these Vitex species and Persimmon is the considerably
lower shock resistance and slightly lower hardness of Vitex. =
The shrinkage of these Vitex species is appreciably less than
for most woods of comparable density. :

SHRINKAGE ( percent)

Species and Source Radial Tangential Longitudinal Volumetric .: X
Vitex Cooperi s
Guatemala 3.5 7.1 0.15 109 i
Vitex Kuylenii
Honduras 28 58 0.18 10.0
Average 3.2 6.4 0.16 10.4

Yellow Birch?
(Betula lutea)
United Srates 22 9.2 — 16.7
Black Locust?
(Robinia pseudoacacia)
United States 4.4 6.9 —_ 9.8
1U. S, Dept. Agr. Tech, Bul, 479,

The average volumetric shrinkage of 10.4 percent is only
two-thirds that of Yellow Birch, a wood oF corresponding
density, and is only slightly greater than that of Black
Locust which is noted for its dimensional stability. Radial
shrinkage of 3.2 percent and tangential shrinkage of 6.5
percent are both below corresponding values for Black |
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Locust, but the ratio of tangential to radi i

A _ ‘ ial values indicates
a degree of non-quqrmuy in these two direcri;nlsntiacaiti
rather high. Longitudinal shrinkage of o.16 percent is within
the range of normal variation for straight-grained wood.

Little information is_available concerning durability of
the wood of ths:se species. Record and Hess,™ in a general
statement covering 21 species of Vitex oceurring in Tropical
America, report that durability is variable. Vitex Cooperi is
reported by these authors to be used locally for durable
construction. Vitex Kuylenii is stated to be fairly high in
resistance to fungal and insect attack but of limited service-
ability when used in contact with soil or when exposed to
marine borers.*® 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 ve%l;durabl_e: in resistance to
both brown-rot and white-rot fungi. The relatively high
silica content (o.14 percent) of heartwood of Vitex Kuylenit
borer resistance of this species. L
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Test MareriaL—Continued

Top Diame-
Tree Diameter tero

Height, arsump, test log w

;r:e Species Source feer  inches  inches Character
41 Cordia alliodora British Honduras 13 . p
50 u “ " " 20 18 River flood plain.
51 o = 3 = 20 21 i 7 . y
85 o 4 Honduras 103 20 11 Old growth.(?) Second growth fﬂm'
86 S i ¢ 94 16 1.5 Old growth.(?) - i
87 i \ 2 103 20 13 Old growth.(?) “ rocky soil. ;
288 ¢ 3 Nicaragua g7 22 185 Second growth. Rain forest, hilly. @]
8¢ i = # 111 24 20 Old growth, i } =
200 - o - o1 20 18.5 Second growth. MRt L
320 . s Honduras 17 Old growth. Mountains.
137 Caryocar villosum Brazil 97 42 39 Old growth. Virgin upland forest. ;
:8' - i “ “ -
371 b £ 2 10 Upland forest, sandy SOH. g
245 Dicorynia paraensis Surinam 120 12 Old growth. Low; sandy soil. @)
2 “ " " 24 32 o Old growth. i “w “ U
113 Esclwweilera Sagotiana  British Guiana 109 18 16 Old growth. Mixed forest, brown sand. 2
!IS 1] it i " 99 17 |4 Old gr()wth. " i“ “ “
66 Hymenaea courbaril Surinam 18
103 “ “ Honduras 75 16 13 Old gl‘(}\\r'l'h-(?) Vll'gitl forest, level.
104 7 " " 52 12 0.5 OId growth.(?) e - 3
164 al i Puerto Rico 49 19 14.5 Second growth. Lowerfm'ontane ever-
reen forest, steep slopes.
165 s 5 b p 40 175 14 Sccond growth. 2 it SR g
166 . k: % 48 25 17 Second growth. i “' -
“

' ‘E:mved in the form of plank from the U. S. Navy Department, Terminal Island, California.
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. Top Diame-

Tree Diameter ter
‘Height, ar sump, 1
feet inches  in




Tree
No.

301
303
395

241

249
79
8o
81

Source

Species
Heonduras
&

Tectona grandis
W “w
“"

Surinam

Ocotea rubra

Pseudosamanea guachapele Honduras
e £ £«

" i“" "

Tabebuia Donnell-Snithii

L1 @ L

i L

'Tabﬁsztiu- guayacin

Height,

feet
76
81
82

114

104

40
53

inches
19
14
19

ter of

test log

inches
T
11
14
14

20
14
10
10.5
8.7

11

Trsr MareriaL—Continued

Taop Diame-
Tree Diameter
at stump,

_ Characeer S
Plantation.
Plantation.
Plantation.
Old growth.

Old growth.
Second growth.
Second growth.
Second growth.
Apriumx_. 12 yI.

Ap rox. 14 YL,
0
old growth
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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, Forestry, Identification, Names, Proper-
ties of wood, Utilization of woods, Wood Descriptions, and
numerous lesser categorics.

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 woods of Ethiopia are indexed AFRICA, Ethiopia,
Woods of. ..

Under the heading Amatomy are listed the structural
features and also references to anatomical Description of
specific woods.




The heading Forestry covers many differen
complex profession. Forest Exploitation includes
forest use.

The abbreviation art. refers to complete articles g
in Tropical Woods while rev. denotes thatithe ref
was reviewed or abstracted in the issue noteg
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48:26: (rev.) 24:48;
‘ 53:62
Stewartia 70:32
Strychnos 50:16; 56:12;
" (rev.) 66:38; 89:68
Swartzia 13:30
Swietenia 66:31; (rev.)
o0:62

_\‘..l-'_‘."."‘r'x.!‘.",: 45:5
Syac ]
SY7
g
Ia
Ia a pubifi 3:29
T afwariia 46:8
I'alaurna 34:17
I am; ceae 48:27
Lapir 1 42;
87:30)
Fapura 9:18
I'axadiaceae 46:1
I'axoditm 46
Iec 7 £3:31%
| fia 18:28; (rev.)
33230, A0 A1 74247
I mia 70:32
I'etr n 34:24
I etraciinis 4
' 7 4
J 1 era

! ounatea 13:20

| Totrnefortia 67:32

| In:'r]r:l}.'r‘i.r schomburgkii
_ 1220

| ]n,\‘:.-.'.rr._j'"';.'._frm: 60:44:

. 90251 (rew)) 64:52
_f\h_'Nl-‘..' \rev.) 62:42
:"?I'." anthera B6:19

tea 15:18
g 66:33
Cedrata (rev.) 15:51
Yicomaria (rey.) 94:57

ms, voung (rev.) 43:48 Triplaris surinamensis

13:36

Tripfo:c»‘.'r'mn 18:43; 25:3; §

(rev.) 60:61
Trochodendron 34:23;
| 48:28: (rev.) 84:36
Trophis 61:52
| Trymatococcus 61:54
| Turraeamtbus 26:7
Ulmaceae 29:28
Umibellularia 69:33
Unonopsis 88:27
Urticaceae 39:40; 50:27
Vacciniaceae 48:28
| Verbenaceae 50:29
American 65:5
Villaresia 53:24
| Violaceae 13:44; 48:29
Virola 35:29
sehifera 13:35
Vispria 13:19
Vitaceae 46:29; 48:29
Vitex 31:28; 65:20
Vochysia curvata 13:44
Vochysiaceae 13:44;
50:20
Vouacapoua (rev.) 23:24
Vouapa bifolia 13:30
Widdringtonia 49:9:
(rev.) 30:56
Wirnrmeria 53:15
Winteraceae 48:30
Ximenia 53:28
Xylocarpus (rev.) 31:53
X_'i .'lfr:i'.‘..'! 88:28: (rev.)
23:29
\ losma 68:56

Zanthe

.9

tnt 642

Zi1 58:23
. 14:22

|.-\m!:m1.1r:x (See Asia,
India.)
Andean plants
66:37
_-\n‘:.zrn.t,;'u-m‘.k_ Origin 39:1
Syst. anar., veg. organs
lrev.) 92:.62
Vessel dey elopment
(rev.) 80:19
Angola (Sce A frica.)
Angostura bitters 62112
Anomalous st ructure (Seg
Anatomv.) f
| Antarctic
| 57:2
| .-\ntiuu:;l (See West {
Indies,) 9
| Antileproys medicines

Feo ) QU.40 r

(rev.)

forests (revi)l

}

Antilles (See West
Indies.) GIESE

Ant control (rev.) 77:43

Ants, leaf-cutting (rev.)
77:43

Araucarians (rev.) 52:39

Araucarilandia (See
Amer., South, Brazil.)

Arawak plant names
(rev.) 92:50

Arboretum, Canal Zone
8:1

Archhold Collections

(rev.) 76:55; 84:39;
835:23; B6:29
I'xpeditions (rev.)
55:32; 59:61; 71:38
\rchery bows 3:9
Argentina (See America,
Sourth.)

Aromatic Lauraceae |
(rev.) 66:38
Arrow-poisons (rev.)

57:22; 90:46 '
Ash, Content, neo-trop,
wds. (rev.) 87:64

Substitute (rev.) 28:42

ASIA, General
Apocynaceac (rev.)
46:51
Bambusaceae (rev.)
93:64
Coniferae (rev.) §:27
Fagaceae (rev.) 48:37
Flora (rev.) 85:23
Rubiaceae (rev.) 52:41
Borneo, Araliaceae (rev.)
63:46
Flora (rev.) 42:46;
47:44: 53:55; 54:56;
56:27: 57:28; 61:68;
89:50
Flora of Brit. North
(rev.) 38:50; 40:54
Woods of Brit, North
(rev.) 93:63
Woods of North (rev.)
03:62
Burma, Chestnuts (rev.)
15:38
Dillenia (rev,) 44:46
Flora 36:62; (rev.)
46:53; §3:54; 57:28
Forest engineering
(rev.) 19:51
Forest products (rev.)
19:48

Forestry (rev.) 4:35;
8:27; 11:38

Forests, aerial survey
M(rev:5 81% ) 45
langroves (rev.) 4:34
Oaks (rev.) 15:38
Soil (rev.) 15:39 =
Woods of (rev.) 28:30;
85:28
Ceylon, Flora (rev.)
53:54; 58:45
Forestry (rev.) 21:55;
58:44; 92:55
Forests (rev.) 16:62
Woods of (rev.) 32:38
Woods of, exotic
(rev.) 45:35
China, Araliaceae (rev.)

75:30

Cedrela 79:16

Flora (rev.) 36:60;
43:57; 34:53; 75:30;
76:55; B4:38; B5:22,23;
§6:41; 87:52, 90:51;
91:50; 92:54

Forestry (rev.) 139:61

Forests (rev.) 86:41

Gymnospermae (rev.)
94:58

Hardwoods (rev.)
32:37

Mahogany (rev.) 91:63

Myrsinaceae (rev.)
62:42; 72:41

Mpyrtaceae (rev.) 56:24

Palms (rev.) 54:53

Pau hoi 10:53; 13:5;
15:13

Sterculiaceae (rev.)

. 92:54

Woods of (rev.) 32:36;
34:45; 36:59; 42:42;
45:35; B6:41

Cyprus, Forestry (rev.)

94:60

Far East, Coniferac (rev.)
§:27

Formosa, Bamboo (rev.)
17:45
Flora (rev.) 35:62;
47:39
Woods of (rev.) 64:48
Waods used (rev.)
17:45
India, Compregnared
wood (rev.) 87:47
Coniferae (rev.) 35:64
Crossties (rev.) §:29;
10:63; 15:40; 17:45
Dillenia (rev.) 44:44
Eucalyptus (rev.) 6:32
Ficus (rev.) 86:42
Flora (rev.) 5:31;
15:39; 21:53; 48:37;

53:54; 76:56; B8:43

Forest exploit. (rev.)
22:26; 33:47; 89:58;
91:52 1

Forest exploit,, Anda-
mans (rev.) 27:42

Foérest resources (rev.)
:31

Forest utiliz. (rev.) 8:26

Forestry (rev.) 4:33;
8:29; 9:41; 11:3538;
12:40; 21:53; 22:28;
23:32; 25:34; 39:63;
92:55

For . Andamans
(rev.) 12:39

I-‘ur;:sn-y. Bengal (rev.)

15:41

Forestry, Bombay
(rev.) 4:36

Forests (rev.) 24:43;
88:43; 89:58

Fossil woods (rev.)
§9:60

Growth rings in trees
(rev.) 61:67; 80:20

Hardwoods (rev.)
19:49

Latex-bearing plants
(rev.) B7:47

Lumbering, Andamans,
(rey.) 19:49

Match factory (rev.)
12:39

Preserv. treatment
wds, (rev.) 6:33

Sandalwood (rev.)
28:29

Seasoning research
(rev.) 19:49

Silver Fir (rev.) 15:42

Spruce (rev.) 15:42

T%nk production (rev.)
:25

Termite resistant wids.
(Tev.) 20:39

Tests of woods (rev.)
§5:31; 7:43

Veneers and plywoods
(rev.) 80:21,22

Wood rech. (rev.)
10:63

Waoods of (rev.) 19:49;
22:26; 33:44; 3564
40:53; 43:41; 50:21:
85:28; 92:55

Woods, Anatomy of
(rev.) 3:21

Woods, seasoning
(rev.) 8:26

Woods, trade names
(rev.) 8:25
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ASIA, India, Continued
Waoods, working qual-
ites (rev.) 6:32
Indochina, Flora (rev.)
28:29: 48:37; 49:315;
53:54: 54:34; 59:61;
65:47; 71:38; 75:31;
76:55; 85:23; 87:38;
RO:60: 01-52
Forests (rev.) 28:29

‘1 rsinaceac (rev.)
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D 3%

Fli f
Forest exploir: G2c)
28 i
Fo ry (rev,) 8:23:
2:355 21:58: 23.1¢.
5:34; 28:31; 44:47

Forests (rev ) 21:57

1 RKWUFICAL vwuuwo

Furniture woods (rev.)
30:52

Loranthaceae (rev.)
46:56

Palms (rev.) 44:4%
45:39

Plant names (rev.)
16:64

Sofrwood marketing
(rev.) 94:59

Trees, commercial
(rev.) 14:47

| I'rees, compar. Fit

(rev.) 94:58

Woods of (rev.) 31:5%;

| Forest products (rev.)

20:45

Forestry (rev.) 6:34;
§:313 11:41; 12:40;
14:50: 17:53; 19:5 14
21:59: 24:43; §9:59

Forests (rev.) 19:51;
91:53

Hardwood markets
(rev.) 19:52

Moisture content,
bers (rev.) 27:43

Paper pulp (rev.)
17:53; 19:52

Rutaceae (rev.) §5:32

Sandalwoods (rev.)
17:52

Saxifrageae (rev.) 9:26

Softwood resources
(rev.) 19:53

Tanning mat’ls (rev.)
8:31

Wood preservation
(rev.) 25: i8

W nmi properties (rev.)
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tim-

. 5 6344 W m:d seasoning (rev.)
[, ra 7 52:43
\ I ast, R W ood shrinkage (rev.)
4:38 :\[] 1; 65:50
. F Woods of (rev.)
19:52,53,55: 21:59;
23:33; 28:33; 31:56:
34:50; 37:55; 44:53:
_ 53:56, 63:47; 94:59
/:42; 50:4 | New South Wales, For-
45 35 ! estry (rev.) 19:5§
Forests (rev.) 93:64
“!{.fkilf fr(\ ) 64:49
. trev.) | Queensland. lnu\lr\
e (rev.) 5:32: 11:40
S S Forests (rev.) 19:54
aaacee (rev) Rain forest trees (rev. )
leak - TR , 20:42
= ction (rev.) b \\(}Iui\ of (rev.) 19:54
Wen asmama, For
\ f (rev.) 36:61 oisg T \eHa
Asiatic bo
o T! ibliog.
AUSTRALIA Bahnss:’:l“indmt ry (rev.)
AOmmercial wq iy
(S o r“r ods Bahamas (See West
({”“f“” L Indies.)
icalvirs TV A9:63 | Baney T W, (are )
Flora £ (Tev)'8:36 45:18 art.) 315408
1-".,-“"'" 22:39; Balata ind
{- 43; 35:661 36:66: 6. qustry (rew.)
} 43: §3- g5 B =) 4
3
'L“\f c\p]n:t (rey.) Amgnlf W ;R (axt)
L,
: Ba 79:10
Forest fire (rev.) 60:56 e ;;m:fm“ (rev.)
6:40; 32:44

ugcht;na (:w.) 84:29;
3:6
Deductions, tables
(rev.) 6:32
{va (rev.) 11339
rirove (rev.) 21:57
African wds.
trev) 32:44
Ochroma 2:1
Wattle (rev.) 15:45
Barrer, Georces H, (art.)
10:51; 11:1
Battcry}separarors (rev.)
85:

Bechuanaland (See
Africa.)

Beetle, powder post (See
also Teredo, Wood-
borer.) (rev.) 30:55

Bengal (See India.)

Benin (See Africa,
Nigeria.)

Bermuda (See West
Indies.)

Bernata, E. L. (art.)
52:19

BetrEeL, J. S. (art.) 93:53

Bibliography, Forest
(rev.) 46:68; 53:64

Pacific Is. botany (rev)
04:58

Samuel J. Record 82:18

World woods (rev.)
9:32

Binomials, preservation of
(rev.) 90:59

Bishop Museum collec-
tion 37:13

Brake, Smxey F. (art)
7:33; 14:33

Brock, walking sticks
(rev.) 16:68; 65:38

Boars, wooden (rev.)
88:40

Bobbins, woods used
(rev.) 85:30

Bolivia (See South
America.)

Bombay (See India.)

Bonin Is. (See Oceania.)

Borer (See Wood-borer.)

Borneo (See Asial)

Botanical, Congress S.
America. (rev.) 60:51

Description terms
(rev.) 54:64
Fxploration, Br. Guiana

57:6
Botany, applied (rev.)
2R:54

Elganentl of (rev.)

Bourton, E. H. B. (art.)
25:3; 28:4

Boxes, Balsa (Ochroma)
(rev.) 4:2§5

Branch, comp. old wood
(rev.) 43:48

Brazil (See America,
South.)

Brazil-nuts (rev,) 21:51

Brenax, J. P. M. (art.)
86:3

BRITISH EMPIRE,
Flora (rev.) 24:51
Forest Exploit. (rev.)

27:52; 79:39
Fnrcsrry (rev.) 94:70
Recommended woods
(rev.) 15:57
Tann(lsng mat'ls (rev.)

17:

Woods of (rev.) 27:51;

34:555 56:35; 66:51

British Guiana (Sce

America, South.)

British Honduras (See

America, North.)

British North Borneo
_ (See Asia, Borneo.)

British vascular pls.,

check list (rev.)

00:51

British West Indies (See

West Indies.)

Brittle heart (rev.) 56:28

Broanway, W. E, (art.)

14:29

Bromeliads 57:9

Bryophytes 57:9

Buildings, tropical (rev.)

65:48

Burma (See Asia.)

Burtt Davy, J. (art.)

8:18; 15:26; 17:15;

18:3: 20:17: 50:31;

51: 19 5951‘3 6045

62:31; 63:38

Butr:mssc': (rev.) 25:43
Ceiba (rev.) 42:37

Cc

Cablnetl\\ nnd 9:1; 68:1;

70:

Cabinet wnnds. Brazil §:1
French Colonies (rev.)

45:49
Madagascar (rev.)

Cacao culrure (rev.)
22:19

Calcareous dzgos:t (See
Anato

Calcium ¢ nate (See
Anatomy.)

Cambium (See A.naromy )

Cameroon (See

Canal Zone (See Anmm.
North.)

Canals (See Anatomy.)

Cnnocs, dug—out (rev.)

Cape Vexde Is. (See
rica.)

Canb:e Is. (See West

Indies.)
Caribbean (See West
Indies.)
Carnatiba wax (See

ax.
Cashew nuts (rev.)
54:53; 81:50
Caroline Is. (See
Oceania.)
Cavities (See Anaromy.)
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; B7:64
Composition, Euxcalyp-
tus (rev.) 34:50;
37:55
Derivatives (rev.) 48:47
Properties (See Prop-

erties.) i
Research, Brazil (rev.)
23:27
Solution effect (rev.)
46:57
Chemistry, wood (rev.)

23:27
Chlcic. Collectmg (rev.)

Gum (rev) 21:46
Industry (rev.) 94:66
Sourcc.s (rev.) 44:38;

50
Chile (See America,
South.)
China (See Asia.)
Chromosome num
(rev.) 43:25
Chmmosnmes. Oleaceae

40:27; 521
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CLASSIFICATION,
(See

Anatomy

Anatomy.)

Apocynaceac
0465
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!‘ Terod l[
.'I

!
I
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H'«:-n!iu-.-__- of 33:78
1 82:14
'!”n Su America

Pru.
Colom

oonith. J

Color reaction, wood
(rev.) 86:51
Combs, wooden 2:13

Names.)
Timbers (See “t""
Common names (Se

\um\ \LF"TL lar

(II” Or t\ . b\ - =

054

- Balsa
Concretions (See
AniH
[ \ |
sof W Inter-
- - L o |
I'ropical
18
_\l
ropic
78:53
G. Procror (art)

nch (lu‘*i‘l rev.)

"‘II :;\ L rey
Copal
CORK

|| lf]l ar

) 90:50
rev.) 22:37

(rev.) 92:66
1 93:40
| | Descriy illng|l. of:

Aegiphbila 93-43

343

‘I ionandra 93:42
pidospersg 93: 41

y J'J“nr,'azi‘um. 93:42

135 Fagara 93. 42

: f\rl"n.“uzi)i-?-{-

}-38 | !:\ra; a 93:43

69:33; Irwilnrn.n of (rev.))

R4 | 90:4]

Il’“ erties 93, ‘45

(hﬁ b | “
Ica {SCC J\Il.l(‘['
o h) 1Ca,

Crens
r"")"r' oll retention,
inus 71:33

(rev.) ‘(om'mruﬂ Names (See
|

| Creosoting (rev.) 39:57
Cro1zat, LEON (art.)
7651150 77134 785
58:30
Crosstie woods, India
(rev.) 17:45
CROSSTIES (rev.) 5:15
Brazilian 93:30
British Honduras 7:30

India (rev,) 5:29; 10:63;

15:40; 17:45; 33:47
Preservative treatment,
Assam (rev.) 6:33
Salvador 1:4
Treated Indian (rev.)
41:46
Crystalliferous strands
(See Anatomy.)
Crystals (See Anatomy.)
Cuba (See West Indies.)
Cultivation (See
Forestry.)
Cu MMINGS, LEwis A,
(art.) 18:32

_(,umr! -resistant \umd«.

(rev.) 91:50
Curare (rev.) 5§1:25:
3 §9:57: 90:46
Curran collections.
~ Colombia 19:17
Curran, Hucn M.

2:6; 19:11
(\udq (rev.) 52:39
Cyprus (See Asia.)
Cystoliths (See

Anatomy.)

(art.)

D
]).-\1at~‘.\llf. H. E. (art.)
q8:1; 83:1: 90: 1
I)\nsnm\ B E. (art,)
:40; 28:27- 12:30,35:
35:35 47:10: 78:3.10
Damar (rev.) 27.37
Damping ¢ wmr\ wood
. irev.) 72:43
)
t}(’i\ oY ! frn ) 54:61
\eésistance KRR 1: 92 12
(rev.) $8:51. £7.49.
ghins ; 67 .48,
al
<ntral Amer, wds,

92:1

| ,um:]nr.m wds. 02:1

I. '.'.'d' {roxr ) > i
61:66 %o Arev,) 27:$te
Decking 87:1

Density 6.5
»\mtr:l:m wds. (rev.)

nf‘!(r
T‘fJ"'I’ll]'nn 3
EDOSIre (Son A _ of 93: 53

Dermatitis (rev.) 38:55
Quebracho 17:7
Wood caused 78:9

Desch, H. E. (art.) 29:14

Desert flora, USA.

(rev.) 86:26

Deserts, American (rev.)

65:42
Diagnostic characteristics
(See Anatomy,
Classification.)
Dienr, Georce A, (art.)
43:1
I)HT?. ALBERTG (art.)
3

I)nnr.mmns cell (See
Anatomy.)
Distribution, Baitoa 2:9
Dipterocarpaceae
(rev,) 8B:46
Minqguartia 13:2
Phyllostylom 2:9
Santo Domingo Box-
wood 2:9 (o
Dominica (See West
Indies.)

Dominican Republic (See

West Indies.)
Drying methods, plants

(rev.) 86:48
Ducke, Aporrso (art.)

31:10; 37:18; 39: 131',1I6';-

41:6; 42:18; 43:19;
7:15 49:1; 50:33;
51:15; 54:1; 60:1;
61:1; 62:21,32;65:21;
69:2; 71:7: 74:L;
76:15; 81:6; 90:7
Amazon exped. (rev.)
24:42 !
Collections (rev.) 61:62
Ducannp G., ARMANDO
(art.) 40:1; 43:15
Duncan, CatieRiNE G.
(art.) 92:1
Durability, Callitris
(rev,) 30:54
Malay woods (rev.)
10:62
Durtanp, Wireianm D,
(arr.) 10:8
Dutch Guiana (See
America, South,
Surinam.)
Durch Indies (See
Oceania.)
Dwyer, Joun D. (art.)
80:7: 83:15
Dyewood 23:6

Fast Indies (Sqe Oceania.)

Economic plants (rev.)
60:64

Tropical (rev.) 10:59

Fcuador (See America,
South.

EEdible plants, Caribbean
(rev.) 79:34

Epmonpson, C. H. (art.)
79:15; 92:44

Egypt (Sce Africa.)

Engineering, forest (rev.)
19:51

Englesing collections
(Nic.) 17:18; (rev.)
21:44

Entomology, forest (rev.)
61:59; 62:35; 63:39

Espina, RAMON (art.)
30:17

Ethiopia (See Africa.)

EUROPE

British Hardwoods
(rev.) 21:63

British vascular pls.
(rev.) 90:51

Netherlands, Flora
(rev.) 85:32

Russia, woods of (rev.)
42:59

Trop. wood imports
(rev.) 87:54

‘Export duties, Mexico

b 16:42
Exports, Argentine
Quebracho (Table)
16:37
Brazil, timber 9:7;
14:34
Teakwood (rev.) 11:40
Extractives, Pine (rev.)
88:50
Toxicity of (rev.)
30:54
Water-soluble 88:1
Extracts, identif, with
(rev.) 15:60; 28:33;
34:50: 43:39; 46:65;
B6:51

F
Fannestock, Groree R.
(are.) 55:1
Fan Memorial Inst.,
Report (rev.) 34:45
Fansaawe, D. B. (art.)
90;30; 92:25; 93:1
Far East (Sec Asia.)
Fats in plants (rev.) 23:44

Fence, Plants (rev.) 91:64
Post, preservation

trev) Sy
Posts, N. Z. (rev.) 5:34
Ferns 57:9

Fiber boards (rev.) 34:51

Fibers (See Anatomy.)

Fiber-tracheids (See
Anatomy.)

Field, living in (rev.)
73:32

Figure in wood (rev.)
59:62

Fiji (See Oceania,)

Fire resistance (rev.)
85:30

Fire:.mnc Yale in Liberia
16

f*trt.\iund N. Z. (rev.)
19: 6

Fish-poison plants (rev.)
23:44 47:35

Flooring (See Utiliz. of
woods.)

FLORA
Africa (rev.) 39:68;
41:53; 50:52
Angola (rev.) 45:48;
55:36

Bechuanaland (rev.)
00:53

Belgian Congo (rev.)
19:66; 24:46; 27:47;
36:69; 40:58; 41:54;
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55:38; B4:33; B6:45;
87:57

Cameroon (rev.) 53:61

Cape Verde Is. (zev.)
46:65

Comores 1. (rev.) 39:68

]':,:‘I..\‘I:T (rev,) 50:52

Ethiopia (rev.) 55:35

Gaboon (rev.) 42:32:
46:63; 89:60; 90:57

Gold Coast (rev.)
25:45, 50:53, 85:34

Tral, Snmalilnnd (rev.)
42:

lvor)' (‘msr (rev.)
28:144; 3B:54; 41:52;
43:47: 49:40; 50:55

Ivary Coast, French
(rev.) 34:53

Katanga (rev.) 135:48;
19166

Kenya Colony (rev.)
11:43; 47:45

Liberia (rev.) 50:32;
5244
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) 28:20 | 8:49 Gum r\%i‘t‘l{]ilahmhnrs 3 68 a’- 88:50 Am‘?; 63:47 Moraceae (r!a\v"j)S ggﬁ
Minican oy o ~ylclding pls 5 Ho ko . . gl [ 0 s 3 24 Pt s .
R “f;r.']:{) can Rep. (rev.) | a rev.) 2?:4‘3 emical (rev.) 1536;391 S;xf(r:as'ﬂ“ (rev.) 9:26 | Myristicaceae
Guadeloupe (rev.) ‘ Gaboon (See Africa) Gl!ft(ﬂ;é)s};cl:g.'lzdustry 28:23)34:3050 S
29:34 Galapagos s, (See ubstitutes (raew ) Gaven
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IDENTIF., Keys for,

Continued

Neth,
New Zealand, woods of

_\-.:';.:L-ri‘]_ woods of (rev.)

Indies, trees of
(rev.) 17:48

(rev.) 3:21

31:59

P

LANGAT I

‘ Pores flame-like or
dendritic 72:32
Pores ulmiform or

wavy 72:29
Raphides 46:30
Resin ducts 77:20

| Seprare fibers 75:30

| Special fibers 85:11

North Africa, woods of Storied structure 76:3%
(rev.) 32:44 Uniser. xvlem ra)
Octoknemaraceae (rev.) | {dicots 9:25
RQ- 47 | V ‘.,(Lul'rlk Ir Lll‘\!d"
Olacaceae (rev,) §8:46 85:13
Pipta 1 O4: \-c\'\t'i*i 1 opp. Of
Quercuy (rev,) 35:61 scal. | 75:8
4 [ S 'l"‘ . =10 73 —J'
Rl \ SelS S
R} Vessels with scal. pert.
Rin ds 72:20 plates 74:1
Ru 3 \.Lw-_':\ i 5]
b ¢ K846 thi 7
| ' \\ L l"i"'
St d re 15:59 ting 74:31
Sit ) 1 e =
ldentity, 0:53
T |';.'; ¢
sol ) Cxt. B - it I "
Peruvi 17:5
S TR Drug
y Mahog 49
i In rfor ents
Sy )
- S -
) ' dee
I {CK ¢ +:40 |
In Ia
T'-JU{TS. |
48:52 |
England |
[r
: & | Ind
K I
, )¢
( Ucean
118} {
s 1) 9457 | INDIES, sy
‘ 35 nvma 1 -1 E"'J’i (r
| r. 85-1% €v.)
Fib vith ..Ir il thicl \,[1" 435 43:37
& [ I 3
5 85:14 | P J[ iCcae (rey,) 46:32
|
j 1ets 77:20 n]| 15 (rev,) 93:%50
neluded oshlas . HH\. (rev) 7 4
Oil cells I\.'IJI|1[«J” A | \”"L”" H'-n :r(\a;
) s 80:13 »
P e ']ii ! 1 92
IVINa i num. Annll
: Antlle .
rr; ntric bands ']'LI-“i I]h]"l (I't_'\,)
94:10 33,38
Par : Fle
--f__ L/n ma reticulate "i- of irench (rev.)
<0 T3 ;3 2; {(, 43
P arench iyma unilar. v ]HI} 17 89:
i
Paratracheal 85:16 ri.i;:f Lcsser (rev.)

Forests of French
(rev.) 68:38
Palms (rev.) 61:57
Bahamas, Year book
(rev.) 20:33
Bermuda, Flora (rev.)
44:36;
Forests (rev.) 66:34
Year book (rev.) 208
British, Year book (rew

20:33

| Caribee Is., Flora (revi
[l]‘ 4|J
Caribbean,
(rev.)
Flora (rev.) 64943
Forest research (rcv.

(rev.) JVF.O i

Poisonous plants

04:54
Forests

70-34

Cuba, Cedar plantations
(rev,) 83:26;
Croton (rev.) 72:36
Flora (rev.) 29:34:
66:36;

88:38

Forestry

67:34

Medicinal plants (revi

85:25

\I(lll(tl"' (rev. } 45:2
Palms (rev.) 49:29;
75:26: 84: 28;

60: }fh
88

P:m' :U:l.aL\

78:46

IFJLIEJ rars
Terminalia (rev.) 90.42
names (rev, } !

Vernac.

15: \‘:;

Woods
W 00ds

HL'. ‘)

Jominica, Flora (rev.) [

()" _;

Forests (rev.) 61:58 i

46:32

I-dible plant

79:34

712363

(rev,)

pus 6:13

20:33

of 6:12
of, Lu‘llup:

46:33

Palms (rev.) 72 235
Dominican R-.pulillc

Flora 40:15:

i3 4‘)
81:47;
Forestry

frw.}
53: m B0: 164
84:26: 862 34

(rev.) 63:39

Forests’ (rev.) B: 195
63:34; 3. 27

'\hhnk any (
W (:o.i\, of rr‘:“ )) 84

93

C:ren'uh Flora (re\f)

92.
U!’Q\rr\
Kr.ae

(rev.) 35:408

ACV.
87:36

80: 1638
13:47%

(rev.)

cthcrhnds. Flora (rev.)

nadeloupe, Flora (rev,)
" 50:41 _
Forestry (rev.) 29:34
Forests (rev.) 29:34
Palms (rev.) 88:37
Vernac. names (rev.)
20:35

aiti, Boi pelé 6:13
Flora (rev.) 30:44;

- 33:315 35:49; 90:41
Forestry (rev.) 7:36;
61:58; 62:34; 63:39;

| 85:26 ;
Forests (rev.) 62:35;
74:43; 83:26; 90:41
Plant names (rev.)
24:30

ispaniola, Geobotany
~ (rev.) 54:40

Flora (rev.) 42:37
amaica, Flora (rev.)
49; "8

Forestry (rev.) 60:48;
61:58; 62:35; 89:55
Forests (rev.) 84:26;
89:55%

'11:1:1|ng mat’ls (rev.)

W n(nk of (rev.) 68:58;

, Forestry.
(rev.) 81 47
fMartinique, Flora (rev.)
53:41

Forest resources (rev.)
69:36

 Forestry (rev.) 69:36
Montserrat, Flora (rev.)
92:40

67:37
ierto Rico, Flora (rev.)
16:53; §2:29: 64:43;
72:36, 74:43
lm‘utr} (rev.) 5:18;
6:19;  15:33: 18578
61:58: 62:34; 68: 58
72:36; 80: 18, 84: 27,23
90:42
Forestry, reforestation
(rev,) 22:17
Luquillo Forest (rev.)
14:37
Nartional forest (rev.)

Saba, Flora (rev.) 92:49
St. Bartholomew, Flora
(rev.) 66:36

St. Lucia, Flora (rev.)

14:37
Woods of (rev.) 74:43

TR L YAUANE ALY RAWASLadh

Forestry (rev.) 12:27;
St. Vmcent, Flora (rev.)
2:49

Tob1gu, 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; B4:27

Forests (rev.) 68:58;
00:43

Teak (rev.) 68:58;
69:36

Teak growing 19:1;
(rev.) 61:59

Woods of (rev.) 31:49

Trinidad & Tobago, Flora
(rev.) 36:45; 40:43;
42:37; 61:60; 87:37

Forestry (rev.) 4:21;
8:20; 21:42; 27:24;
61:58; 72:36

Forests (rev.) 40:43;
87:37

Palms (rev.) 93:59

Woods of (rev.) 75:27

Virgin Is., Flora (rev.)
75:26

Forestry (rev.) 26:19;
66:36

Windward Is., Forestry

(rev.) 81:48

Indochina (See Asia.)
INDUSTRY
Babassti (rev.) 24:40
Balata (rev.) 26:40
Carnaitba wax 35:3
Cashew nut (rev.) §4:53
Chicle (rev.) 54:47; 69:43
Cinchona (rev.) 54:47;
69:43
Cooperage (rev.) 90:50
Forest, war impact (rev.)
70:34
Gutta-percha (rev.)
26:34
Hardwood (r-c\) 22:48
Kapok (rev.) 7:40
Lumber, Andaman Is.
(rev.) 19:49
Bl‘lt. E. Afr. (rev.)

.54
P. l (rev.) 5:25; 19:46
Mahog‘.lny Peru (rev.)

=

Pacl:in?-box (rev.) 42:41
Paper (rev.) 17:62; 18:63;
19:70
Rattan (rev.) 22:38
‘Rotenone (rev.) 45:33
Rubber (rev.) 45:33
Middle East (rev.)
4:38; 22:36
dalwood (rev.) 43:36
Sawarie nut (rev.) 45:30
Sillkworm (rev.) 90:57
Straw (rev.) 64:43
Tannin (rev.) 22:39;
54:50
Tung oil (rev.) 92:68
Walnut 20:1
Wattde (rev.) 70:42
Wood 76:1
Brazil (rev.) 93:61
Brit. Colonies (rev.)
88:51
New Guinea (rev.)
66:44
Ingre, H. D. (art.) 90:1
Inscet damage, Australian
wds, (rev.) 21:60
Citrus (rev.) 73:46
Prevention, Belgian
Congo (rev.) 89:64
Insecticides (rev.) 67:41
Insects, Trop. America
(rev.) 6:35
Intercellular, Canals,
Cavities (See
Anatomy.)
Internat’l Assoc. Woad
Anatomists 224 1;
24:15 25:28; 26:18;
27:20; 29:29; 30:41;
32:22; 33:29; 37:46;
41:16; 84:25; B56:25:
88:36; (rev.) 46:68
Constitution 27:21
Ir, Nea Kok (art.) 15:13
Ivory Coast (See Africa.)

J
Jamaica (See Indies,

est.
Tanssonius, H. H. (art.)
6:3; 18:1; 19:8; 29:28
lapan (Sce Asia.)
Java (See Oceania, Neth.
East Indies.)
Jute mill rollers, wds,

92149

88:40
Maté (rev.) 21:51

used (rev.) 85:30
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Rvozo (art.)

10:53; 23:8; 29:1
Kansu (See Asia.)
Kapok (rev.) 88:44

Ce:!u pentandra (rev.)

l'

Production (rev.) 7:40
Trees producing (rev.)

51:33; 90:57
Katanga (See Africa.)
Kenva (See Africa.)
Kerr, THOMAS (art.)

40:37
Kew, Guide (rev.)

New plants (rev.)

40:47

R:" l'iT\{,
rev,) 29:

88: 50
Kevs (See Identification,

Keys for.)
Kiln-drying (rev.) 8:35;

43:40; 55:31; 57:38;

r"}..4:

Kuuce, H. C. (art.) 5:4
KoerLer, ArtHor (art.)

14:15
Komalforstliche Mittei-

lungen (rev.) §5:38
Korea (See Asia.)
Kranter, Paur R.

$8-1
Kriss, Davip A

12:16; 13:7;

Krukoff

25:52

§3: 68:64;

{art.)

(art.)
16:50
collections,

Brazil 65:31
Kuviex

Hexny
"! [+]

Lart

. L 1
ted woods 56:1
: i 131 “\ ke
T L\II[r
:] mbiz

Lapachol -'51.-:- Anatomyv.)
I.'.ll'z('\' trees (rev.) 45:50

Latex, Canals (See
-\H:]l‘r;[l'u'. )

identif. system

AL LAGERLY WY e

Lianas
Use of (re\. ) 27:51
Liberia (See Africa.)
Lichens (rev.) 39:64
Light-weight woods 32:2;
(rev.) 3:19; 37:50;
39:64
Lignification (See
Anatomy.)
Lignin (See Anatomy.)
Lignostone (rev.) 55:40;
87:47
LimBach, Joun P. (art.)

84:18 X
Linaloe oil (See Oil.)
| Lrrree, Ecserr L, Jr

('H‘t ) 92:41

| Living in the field (rev.)

75:32

| Logging, Costa Rica

(rev.) 90:46
Gold Coast (rev.) 69:46
Mahogany (rev.) 66:36
Sierra Leone (rev.)
88:45
Lomatiol (rev.) 48:47
Lovalty Is. (See Oceania.)

Lumber Industry (See
Industry.)
Luquillo Forest (See

Indies, W., Puerto
REL'H.-
YCIS :HT,':L'E-. rev.)
35:64
Beetle control (rev.)
Im:r rev.) 46:67
M
Ma ion method
v 0:21; (rev.) 15:59
ViacBri T Franas
16:49; 17:5,12:
18:56; 19:4; 24:29
H idagascar (See Africa.)

1 ‘ B ASSETT (art.)

Compositae (rev.) 87:56 | Mala
Fuphorbiaceae (rev.) | 12
R7:57 ani
Extraction (rev.) 86:50 aran|
Woody plants (rev.)
87:47 Marco, He !
\RCO, HErpe (-
Latin America (See 33:1: 44. ‘] RT F. (art)
America, Latin.) Maring Bearingelt .
Leeward Is. (See Indies, o I OBRIRECY ]
"\K'f‘ . ‘,g
Li, Hui-Lix (ar.) 79:16 1“;1”" e
wr ’ )
L1 Jowrs You-uanx (art) 5'-‘”
0478 (rev.) 10:68

v.) 6:26

|

Marquesas Is, (See
ceania.)
MagsHaLt, R. C. (art.)
19:1 ]
’\in'rmr: Maximo ( art.).

60:10
Martinique (Sec Indies,
West.)
Mass action, law of
(rev.) 67:46
Match factory, Kanjikod
(rev.) 12:39
Maté industry (rev.)
21:51 ‘
Mauritius (See Africa.)
Maya Empire (See
America, North.)
Mayumbe (See Africa.)
MclLavcain, Rosert P.
(art.) 34:3
Measurements,
cal 40:27
Mechanical properties
(See Properties.)
Medicinal, Extracts
(rev.) R9:65
Plants, Congo (rev.)
45:49
Cuba (rev.) 85:235
.\h?.\'i[‘n (rev.) 76:47
Melanesia (See Oceania.)
Merrilleana (biog.) (rev.)
88:46
Metaphloem (See
.'\I'!:li(:]'}r_\'l';
Mexico (See America,
North)
’\qt e

anatomi-

Micronesia

Oci
Microscope, use in i iden=
tif. (rev.) 86:51
Microtechnique 15:59.
40:37; 49:21; (rev)

30:58,59: 32:44.

39:72. 64:40
Curling of sections

(preve ention) (4 41
‘\11L "r:'[n'ml

t(TIu]Hr)Lr
8B:33: (rey

) 11:27-
32:44
Softening methods
S\t?‘ 35: (rev ) 30:58:
3 30:7 40:37
\I:dd‘( l ast !’HH Asia
Oceania.) :
Middle lam "It (See
Anatomy.)
Miigg, (J P (art.) 6:14
Imcirlﬁ contents (ro-.-,.)
Mindanao (s i
P.r‘.'i_jr See Oceania,

tralian wds. (rev.)
15:43; 27:43 .
Ethbnum (rev.)

Mommxs, Haroro N.
(art.) 25:12; 64:29

MoNacHINO, josr.m (art.)
75:4, 77:10; 91:38

Munocotyledon, Phloem
(See Anaromy.) '

Anato;
Montsen‘#fe my ]

Morocco (See Africa,)

Morphology (See
Anatomv|)

Moror fuel source (rev,)
55:27

Mouw Bs. Frang R. (art)

01:
Mount L]gon (See
Africa.)
Mucilage cells (Sec
Anatomy,)
Mucilaginous liquids
(rev.) 92:65

N
Na:ls. Bamboo (rev.)

I‘Namaland (See Africa.)

NAMES
Commercial timbers
(rev.) 92:56
Foreign woods, US.A,
(rev.) 93:67
Scientific (See also
Nomenclature.)
(rev.) 90:59
Canal Zome Gard.
(rev.) 22:30
Standard 19:10; 90:54;
91:55,64; 92:56; 93 63
Brir. vascular planm
(rev.) 90:51
Trade 1:12; 3:9; 6:17;
(rev.) 24:51; 57:39
Australia, woods of
21:8; (rev.) 66:46
Belgian Congo (rev.)
00:54

Cameroon (rev.) 42:53

Foreign, US.A. (rev.)
03:67

French Colonies (rev.)

91:5§
Hardwoods (rev.)
92:56 !
India, woods of (rev.)
8:25; 38: 44

~ Belg. Congo (rev.)

B W
India, scent |
a(iev..v
o S |

Scented Woﬂ&’ (rev.)
34:47

Softwoods (rev.) 92:56 |

W;)so;l{ plants (rev.)
World (rev.) 90:63
Vernacular (Woods,

trees, or plants)

Africa, scented woods
(rev.) 34:47

Africa, Fr. West (rev.)
01:54

Africa, Trop. 8:17

Arawak (rev.) 92:50

Argenrina 14:15: (rev.)
20:38; 30:49; 54:51;
76:53

Australia (rev.) 66:46

Avicenniaceae (rev.)
84:40

14:53; 43:45; 89:64

Brazil, medicinal pls.
(rev.) 66:39

Bmﬂ 14:35; 22:124
39:11; (rev.) 20: 39;
24:42; 27:34; 29:6;
39:53; 44:44; 55:27;
84:31; 85:28; 88:42;
93:60; 94:56

British (rev.) 21:63;
91:64

Brit. Guiana 13:45;
15:11; (rev.) 16:60;
92:50

Brit. Honduras 1:14;
7:3.32; 24:14; 25:23

Br;tztsisl Standard (rev.)

Cameroon (rev.) 20:47;
23:39

Celtis (rev.) 89:61

Cestrum (rev.) 89:61

Ceylon (rev.) 58:45

Ct?!iqn. scented woods
Tev.) 34:47

China, seented woods
(rev)) 34:47

Colombia 19:32; 23:214
(rev.) 38:42; 46:37;
§4:435.87:21; 59:56;
74:43: 86:35

Costa Rica (rev,) §3:45

Cuba (rev.) 15:33;
20:33; 46 33 84:26

Tus, B’a k List
) “c

T

Dominican Rep. (rev.)
84:26; 93:39
EnstAfn (rev.) 30:56
Erthiopia (rev.) 55:35
Fiji (rev.) 17:52
Fowgn, USA. (rev.)

Fmahm colonies (rev.)

Fr. Equat. Africa
(rev.) 94:67

Fr. Guinea (rev.) 11:47

Gaboon (rev.) 55:38

‘Gold Coast 20:19;
(rev.) 69:47

Guad;sloupe (rev.)

Gt;at‘uno = ala 14:27; (rev.)

Guatemala, Check List
Ta27: 1117

Hait (rev.) 24:30

Hispaniola (rev.) 54:40

Honduras 21:31

Honduras, Check List
10:41

India (rev,) 33:44

India, scented woods
(rev.) 34:47

Indochina (rev.) 89:60

Indochina, Coniferae
(rev.) 91:52

Iraq, medicinal pls.
(rev.) 51:27

Ivory Coast (rev.)
22:47

Jamaica (rev.) 68:58

Java (rev.) 9:24

saranga (rev.) 15:47

Loranthaceae, Malay
46:36

Madagascar (rev.)
18:62; 28:33; 53:57

Malay (rev.) 16:64;
32:40, 87:50

Malay, scented woods
(rev.) 34:47

Maya (rev.) 28:24

Mexico 27:17; (rev.)
9:20; 26:20: 38:39;
53 42 60:47; 76:47

Mynst:caceao. Amer.
(rev.) §5:28

Nethsgndtes (rev.)

44:
New Caledonia (rev.)
16:66; 41:51
Nicaragua 17:36
Nigeria (rev.) 9:29
Palestine (rev.) 92:57
Panama 16:26




e

NAMES, Vernacular,

Continued

Panama, Check List
5:12

Persaud collection 13:45

Persia, medicinal pls.
(rev.) 51:27

Peru (rev.) 28:16‘.
49:33: 59:58; 61:64;
64:45; 68:61; 02:56

Philippine Is. (rev.)
Q3:63

Réunion L. (rev.) 26:38

Rhodesia (rev.) 29:46

Rhodesia, No., Check
List (rev.) 28:39 |

Sahara (rev.) 12:43 [

Salvador, Check Last
1-€

Samoa (rev.) 43:43

Scented (rev.) 34:47 |

Siam (rev.) §5:30

Siam, scented (rev.) |
34:47

Solomon Is. (rev.)

42:4 _
South Africa (rev.)
23:35: 66:47

Verbenaceae (rev.)
84:40

West \[‘"' a Lrev.)
24:46

West Trop. Africa
(rev,) 50:54

Woods of the World
(rev.) 35:72: 37:64
41:56, 47:48

Waoody plants (rev,)

Wood. Book of (re:
572 $1:56: 47-48
ETH E. . {2
£17
N et ash
cr r ) B7:64

A AR A ———

Panama 10:47; 11:25 91:55 )
17:8 Waoaods of 17 s (revill
| New tree, Colombia 22:13 26:41: 27: "f] "ﬂ:-}r);
; I 7:34 29:48: 4\ 49

Bonin Is.,, Flora (rev.)

47:40; 64:48 )

Far East Coniferae (revi)s
5:2

Netherlands (See

E

ope.)
Netherlands Indies (See

Oceania.)
New plants (rev.) 90:6(
New shrubs, Venezuela
{rev.) 13:53

Trees, comparison
Malay (rev.) 94:588
French Colonies. Forest

)
N “Iné:f:agﬁ:a?&; Fiji, Flora 41:1; (rev.)

p Oceania.) 44:52; 50:50; 63: a:?
New Dquerqm{i;:-! [ é:j‘: 73:47; 76;
\0‘05}1]:!1?::? o I Forests (rev.) 17:513

few Hebrides (Se 23:31 1
New Hebrides (See | Mahogany (rev.) 17:538

|

New. Sorocea 19:39 | exploit. (rev.) 4:28;8

New species, (rev.) | 26:41; B6:45 I

46-45: 50:46: 51:31 Forest resources (revi)$
Brit. Hon. 7:4; 9:10; 17:68 h
12:4; 16:38; 18:30 Forestry (rev.) 91:5§

Central Amer. 7:4; B:4 Forests (rev,) 28:49;
Colombia 19:39; 22:13 20:53: 91:55
Guatemala 7:4; 10:4 Trade names (rev.)
11:18 91:55 |
Honduras 10:4; 16:47 Vernac, names (rev.) 8

Hawaii, Flora (rev.)
51:28; 53:53; 58:43
Forestry (rev.) 11:32:1
12:35; 26:26.30; 27:408
93:62 !
Labordia (rev.) 64:47 8
Prttosporum (rev.)
73-47
Vegetation (rev.) 60:53
Indies, Neth. East. collecs

13:53 |

ods of

tons (rev.) 49: 37
. . Flora (rev.) 44:50.
\merica, 01-51
Fo T\\' x| ploi .
A Hoit. (rev
\fra 933 rev.)
Jenes \Ireév.) ] orest ry (rev.) ”__-;0;
B - oneh 15:42; B7:53
= s (rev.) 90:59 | Melast Alerg / L
Rl - : iastomaceae (rev
|'. k¢ 4(}4 | G2:53 evi) 1
252 Ceate G : : v
M iorf cak production (rev Y8
Nowr A oee {){mnn ) | B¢ n (rev.)
u AINer g S 1 L -
o ica (See I'ree identif. (tfov:)
Nor ].' ca, North.) 17:48
ZOrth Bormen [’S-.‘, Syl |
s dee Asia, leu.fnl plants (rev.) .
Notul Q i | f
b ovstematicae |
- R7.58 | \‘mn]g of {I‘(\ ) 6:108
N : - | ‘-‘Hng”f n |
See Africa.) 1ech, Prop=§
rica.) f
erties (rev,) 9.33
0 J"‘r Ba ’!\ \'utmm- of ¥
(WO AnTy r )
X "\5\ f,lrl‘ al =

Barks, Tdentif. et
frt\_. 11:39
i f}'l 'rl\ J -)! ‘!

46:5

(rev,) 33:49.
16, 48:42. §1:27.

A

Commueﬁ

Forest ]
(26 36 95%“‘”‘ )
orest
S “resmmh (rev.)
Fo;‘;:S:ty (rev.) 6:30;
Forests (rev.) 21:57
Woods of (rev.) 8:23;
9:24; 26:32; 29:41;
41: 49 47: 43 85:31
‘Woos, Anatamy (rev.)
3:20; 16:65; 26:32;

4?:43
Loyalry Is., Flora (rev.)
30:53

Marquesas Is., Cornaceae
rev.) 16:61
Flora (rev.) 29:39
Psychatria (rev.) 64:48
Melanesia, Flora 81:9;

(rev.) 44:51 i
Micronesia, Flora 29':,1:'.;
(rev.) 29:39; 34:48;

37:50; 39:624 4052
41:46; 42:43; 43: 38“
4446 45:38; 5623

Ruhlaccae (rev:) 644?
Middle East, Rubber ind..
(rev.) 4:38; 22:36
New C:lledoma, Flora
(rev.) 21:59; 30:53:
36:65; 39:67; 40: 54..'-.
41:51; 43:43; 45: 425
48:43; 51: 31 54: 56"
57: 29 87: 59
Woods of (rev.) 16: 65
New Guinea, Croton
(rev.) 72:41
Figs (rev.) 66:44
Flora (rev.) 34:48;
44:52; 50:50; 513314
53:55; 59:61; 67:413
89:60; 90:51
Forest explo:t. (IW )
605 I

Forests (rev.) 9:25;
§§:32: B3:25; 85:31
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mollis 40:8
nitida 10:28
plosa 19:27
Burchellia capensis (rev.)
37:36
Burckella erskineana
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83:9; (rev.}) 44:51
amklaal (rev.) 37:50

excelsa (rev,) 39:53
superba, sp. nov, 43:21
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parvifolia 93:30
Tymenanthera 48:29
Hymenodictyon (rev.)

Hymenopyramis (rev.)
55:30

Hymenostegia (rev.)
91:61

afzelii (rev.) 37:57 I.
aubrevillei (rev.) 38: 54
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cm's';lms 33:6
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6:14; (rev.) 3:17; 46:61
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pulchra (rev.) 90:54
Ochnaceae 7:22; 90:22;
(rev.) 46:46; 54:46;
59:39; 60:49; 74:46:
87:58 1
Ochoterenaea colombiana
(rev.) 71:37
Ochrocarpus 4:19
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Porphyranthus zenkeri
20:14

Portlandia 49:29

Posoqueria latifolia 5:10;
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