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STCDIFS OF THE TRF.FS OF BRITISH GUIANA • 
III. \VALLABA (EPERUA SPP.) 

By D. B. FA~SIIAWE 
Assistam Couscr"..•ator of Forests, British Guia-na 

Vr:R~.\Cl'LAR NA\tES 

Soft \Vallaha l~perua fa/cata :\uhl. 
lturi Wallaba Epcrut7 grtmdiflora (Aubl.) Bth. 

\\'allaba (trade); Yoholw (Arawak); Parcwe (Carib). 

BoTANY AND Ecm.OGY 

Tbe Tree.-Semidcciduous; canopy trees reach 31 inches 
in diameter and too feet in height, usually t6 to 24 inches 
in diameter and So to 90 feet high; bole 40 to 6o feet, basally 

• For Parr I sec Tropical IV oods 90: 30; Part II, Tr'Opiclll Woods 
9~! 2 5· 
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swollen or with low buttres..scs; stem form good, cylindrical, 
with little taper; branches erect, slender, cro\m light. 
rounded or oval; bark grey-black or black-brown. faintly 
!>triated, smooth ( E. graudiflora lighter colored and smoother 
than E. falctrta); sb sh chesmut-brown to pink-brown, thick­
ish. fibrous, tough. 

Lea"'.:es.-Paripinnate, 2 ro 5 paired; leaflets opposite, ob­
long. acuminate. chartaceous ro leathen·, finch· reticulate 
or fonolatc, smooth, 10 to 18 X 4 to 6 .cm. (E·. fa/c,ua), 6 
ro 10 X 3 to 5 em. (E. grl171difiora) . 

Ffov..•ers.-E. falcttta: Inflorescence ashv-hrown, pubescent, 
on a_n elonga~ed pendulous peduncle. Y2 to z meters long, 
bcanng tcmunal raceme of pale pmk to deep crimson 
flowers; receptacle campanulate; sepab -1-· imbricate, '·5 to 2 

em .. long; petal sessile 3 X 2 em. the other 4 wanting; 5 
f<;rtiie stamens alternating with 5 sterile ones; fi laments 
\'tHose. 5 em. long. ovary stipitare, pubescent. 

E. grandi{lor,;: Inflorescence short. erect. terminal or in 
~ppe: axil. scriceous; receptacle campanulare; sepals 4, 
~":bncate. leather~. 1 2 mm. lo~; petal s~ssile, mam·e-purple, 
~·> em. long; ~tamens 1 o, fernie. 9 oblt<JUelv connate. one 
free; ovary glabrous. · 

Fruit.-E. (alcat.1: Falcate. obl~ng. compressed. brown, 
woody, 2 to 5 seeded, w to 3 0 X 6 to 8 em., seed O\'ate fla t 
4 X :2 .5 em., testa thin, fragile. hrown; weight 1; gm:, 24 
to 28 per pound. '"' 

E. gra11di{lom: Rounded angular or oblong. compressed, 
brown, woody, ' X 3 em., seed one, flat, oblong . X 
2.5 em. .. 4 5 

f!,lbit~t .-G rcgarious and strongly dominant on the wh · t 
sand rcltct peneplain of the near Interior separate! 

1
· c . . . • v or 111 

asso~1at1on. E. falcata ts the more mesoplwtic s ecics is 
domtnant 0\'Cr E. grtmdiflo~a in the \ Vest and atE) oc~u rs 
scancrcd throughout the ram f()rest, while £. rrrand·fl . · 

h 
. . . ·'> I 01 17 IS 

more ~crop yn~. 1s rcsrncred ro the white sands hut domi-
nat~s /~ .. fa/cata m the_ eastern districts. Other species occur 
ns npanan trees and m rhe 1\ lora forests of the f · · ar mtenor. 
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Stocking.-The stocking of sound, merchantable timber 
16 inches in diameter and upwards. avcra~ed 0\:er _all ')'pes 
of forest in cubic feet per ac re for the \'anous dtsrncts, ts as 
foJlows: 

District 
Cubic feet 

per acre 

13ararna-Waini 
Cuyuni-Essequibo-Supcnaam 
Cuyuni-.\1azaruni ................ _ ............ -.. 
J\1:tZaruni-Essequibo .. ....... - ·-···- . -
Essequibo-Demerara-uppcr .. ................. . .. .. 
Essequibo-Demerara-lower ... .. - ................ . 
Mahaicony _ _ .... - ......... ..... .. 
Berbice-Corent:ync .. ...... .............. .. . 

10 

110 

l j O 

230 

200 

230 

30 
100 

These figures should only he considered relative to each 
other. Where variations have been made in country largely 
covered by Wallaba forest the ,·olumc rises to 500 to 6oo 
cubic feet per acre. . 

The volume in Wallaba forest cut O\'er for firewood ( ttm­
ber down to 4 inches in diameter is included ) runs from a 
minimum of 1 100 to a maximum of 36oo cubic feet per 
acre. 

Distribution.-Widelv distributed throughout the Colony 
eyen in the extreme so'uthern tip hut mor~ abundant in the 
near interior, following the white sand fonnation. They 
occur throughout the Guianas and £. f,t/cat<l is found in 
Pani, Brazil. 

Su.ncur:ruRF. 
Phenology .-General flowering_ takes plac~ annually from 

mid-August to mid-December wl.th a peak tn Octob~r. (E. 
falcata usually commences fl~>wenng before E. Sf".'md1{lora.) 
Occasionally general flowcnnl7 m~y commence m June or 
July on a few trees and not fimsh ttlljanuary of the follow­
ing year or take place in two waves, a~ early one and a late 
one. Every 2 or 3 years cas~1al flowenng takes pla.ce from 
March to /\lay. February IS the only month wtthout a 
flowering record. 
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Fruiting occurs annually from February to April, occa­
sionally as early as January or as late as \1ay or even june, 
wjrh a hea,•ier crop C\"cry ~ or 3 years. Casual fruiting in 
"'ovcmhcr is \"crv rare. 
. St. d _Dispersal.-The s~cds arc d ispersed mec~anically by 

::1t:. dehiscence of the fnllt on the rree, and by ammals which 
carry the fruit away to cat and lea,·e a portion. Dehiscence 
of the fruit throws the seed into a zone t wo to three rimes 
the diameter of the crown. 

Su,..,.Jiv.TI. Seed remains viable for many months after it 
~as dried our. \tonality among seedlings' after gennination 
IS very low. 

Genninatiou.- IJ y pogeal. Gemlination takes place in 4 to 
10 weeks, mostly 10 rhe fourth and fifth week. Percentage 
of genninatio~ in ~he nursery is good to very good, so t o 
1oo P.erc~nt ,~·,th d1l~hlcd seed. In the fie ld the percentage of 
genmnanon 1s consistently high. 

Seedl~~gs.-(a) "\ursery. Cotyledons open flat and turn 
green. F lfSt leaves arc flaccid. drooping, hut similar in shape 
to m~rurc leaves. grey green (E. grandifiora). crimson and 
one ~1ded ( E. f,t/caw). T hey harden up in r to 2 weeks. The 
lead!ng shoot docs not straighten up until well into the 
saphng ~rage. Gro\\ this moderateh· slow. 4 to 6 inches in 2 
weeks and 10 to 15 inches in 1 2 nionrhs for the shoot and 
i to 8 and 8 to 9 inches rc~pecth·ely for the tap root. B;anch 
roots ar~ mo~t numerous JUSt below the root collar and arc 
up tn 4 mch<.'S long hy 12 months (E. fn/car,r). 

, (b) Natural. Similar to the ahove but more ,·igorous 
1 hey can stand mo~eratcly heavy shade conditilii1S. The-: 
arc ,extremely. tcnaCIO~I.s of .life .. If the lca?ing shoot is d~­
stO) cd, another one \\ 111 anse nme after t1111e to replace it. 

N urser.v J>_rncticL'.- Dibbling of seed under sheltcrwood is 
the m~st samfactory pt:ocedure. Dibbling withont shelter­
wood IS successful prov1ded the seeds do not d1·, 

I 1 
\ out cam-

pete y. · 
Plamtttion l'ractice.- :--:o information. 
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Sil-.:icultural Cbaracteristicr.-i\loderate shade bearer, cop­
pieing freely at any stage from seedling to mature tree, 
extremely shallow rooted especially on the white sand 
peneplain, hence not wind-firm. Trees in \Vallaba forest 
become hollow at an early age-large trese arc often merely 

shells. 
Sociability .-Strongly gregarious on the white sand pene­

plain because of its capacity to withstand the extreme con­
ditions of that habitat. \Vallaba forest carries as many as 6o 
stems of Wallaba to the acre (4 inches and upwards in 
diameter breast height). The number of trees of Wallaba 
per size class per acre is approximately as follows: 

Diameter class, 
inches <4 4-8 8-12 12-16 r6-2o zo-24 >24 --

Number of trees 
per acre 26 15 15 1 2 1 2 6 

Rate of Gro--..!lth.-ln virgin forest the rate of growth of 
poles and trees is extremely .slow, 0.17 (o.r1 to 0.24) inches 
of girth per annum. This means that a tree will reach 
maturity ( 16 inches db h.) in 300 years. In forest from which 
the larger trees have been removed for firewood, i.e. opened 
up, the remaining poles show a mean annual girth increment 
of 0.33 (o.28 to o.4o) inches. This means that a tree will 
reach the 16-inch dbh. size dass in 1 ;o years. 

Regem;'ratio1J.-0hscn·ations in natural Wallaba forest 
indicate that regeneration is present at the rate of approxi­
mately 3,ooo seedling per acre, but with a tendency to erratic 
distribution, i.e. abundant in individual small patches but 
sparse or absent elsewhere. After exploitation stocking of 
seedlings may drop to approximately 2,ooo per acre and, 
prcn•ided adequate overhead cover is retained, observations 
indicate that this stocking will be maintained for at least 6 
years. A f rer clear-felling however, soil degradation occurs 
so rnarkedh' that the ecologic;tl succession is altered to an 
extent which would appear to preclude the regeneration of 

\Vallaba. 



6 TROPICAL \VOODS No.93 

Rcspo11sc to TTeat11~L'11t .-Opcning of the canopy and 
vine cutting has been rned on a small area of Wallaba forest 
exploited J"or firewood 6 years previously. The seedlings 
rc.spond bv faster. more ,·igorous growth in the early years 
but no gr~wth data are anilable. 

l'csts.-Thc seed is eaten by rodents ( acourie, labba, etc.) 
when there is a scarcity of other more palatable seed. Young 
fruit is occasionally destroyed by macaw s and parrots. 

PROPI:RTi lS ~~ J) lJTJLIZATI0 '-1 

The Log.- ~!> \\'allaba is largely used in the riven state, 
maximum log stzes arc immaterial. Transmission poles, how~ 
ever, can he oorained up to 6o feet long with butt diameters 
uf R to 12 inches w hen fashioned. Trees acquire heart rot at 
an early age and many large trees are unsound. The percent~ 
age of unsoundness in trees of all sizes is from 15 to 20 

percent. 

Tbe W uod.-(a) \ 1acroscopic features. Sapwood dirty 
white, 1 to ::t inches thick, with resinous streaks, sharply 
defined from the dull red or reddish purple heartwood; 
surface streaked with gunm1! exudations in concentric 
rings; concentric zones of denser wood occur in the heart~ 
wood at irregular. radial inten·als. F resh sawn wood has an 
unplea!)ant odor of creosote or butyric acid; non-lustrous . 

. Growth rings distinct, marked b} parenchyma. Conccn­
tnc :wnes of. cl~m.cr. darker wood occur at irregular mter­
Yals. Pores dt~tmct n~ naked eye, ~\·enly distributed, 2 to 4 
per sq. 111111 •• c~ccas10nall~ comammg gum. Parenchy ma 
appare~uly tcrnunal only. Rays 3 to 7 per mm., very distinct 
o~ radml. surface. Intercellular canals filled \\ ith gum asso­
Ciated Wl~h the t~rmmal pru·en~hyma. Ripple rnat:ks absent . 

(h) J\ltcroscoplc features. F1ber length 1.4 (o.6 to z. .o) 
111111. Fiber diameter .015 ( .oos to .028) mm. 

!'hysical l~roperties.-Spccific gra\·ity o.85 to 0.95 (o.75 
tO 1.04); wc1ghr 62 (s; to 66) lb. per cu. ft. air dry, 70 lb. 
per cu. fr. grl'cn. Odorless or mildlv rancid, tasteless dense 
texture medium to coarse. grain even. straight. Very hard: 
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stiff. heavy and strong . Contains .a resinous m~cilage of little 
known use. Durable, stronglv rcststant to tcnmtes and decay. 

TF o-r king Properties.- \\·~rks easily ,~·ith machine t~ols 
bur hand tools give more trouble, espec tallr hand pl~ng. 
Radial splits and cup shakes may occur dunng ~onvers10n: 
A mixture of kerosene and water must be applted ro. sa1.\ 
teeth to keep them from clogging \Vith th~ gum. P~hshes 
rcasonablv well after filling. stains readily With both otl and 
spirit stains and turns well. ~plits str~ight. and cl~an nor­
mally but takes nails badly. E. falcatn ts caster to work and 
splits more freely than E. grandiflora. . 

Mechanical Prope-rtiel·.- T hc wood's h~rdness, bend1~ 
strength and stiffncs.s under gradual~y appl_1ed loads ~d tts 
compressive strength along the gram arc m prop_o.I?on to 
its density. Its resistance to shock loads and splittmg are 
proportionately no.t !IO high. Compar~d with Oak, Wallaba 
in the crreen stare IS 40 percent hcaVlcr, 40 percent harder, 
and 75 °percenr stronger and stiffer in bending under gradu-

ally applied loads. . . 
Data on moduli of ruprurc and clasttctty have been calc.u­

lated by Plasschaert in Surinam in 1907 and Bell Laboratones 
Inc. in' the U. S. A. in 1937 · 

Surinam U.S. A. 
(68lb./cu. ft.) (nib./ cu. ft.) 

\lodulus of Rupture 1050 kg.jcm2. ro,ooo lb./ sq. !n. 
Modulus of Elasticin· r ; o.ooo kg.Jcm2. l,4oo,ooo lb./sq. m. 

Complete mechani.cal data from the Forest Products .Re­
search Laboratory. Princes Rishorough, England, are gtven 
below. 

Static bending 
F.S. at L.P. 
Eq : F.S. at !\l.L. 
~1. of£. 
\Vork to L.P. 
\York to ~l.L. 
T otal work 

lh./ sq. in. 
lb.j stl· in. 
1000 lh.Jsq. in. 
inch lb./ cu. in. 
inch lh.j cu. in. 
inch lh.j cu. in. 

9,86o 
12,980 

1,171 

2.p 
8.8 

11.3 
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Impact bending (50 lb. hammer) 
F.S. at L.P. lb.Jsq. in. 
J\1. of E. 10oo lh./ sg. in. 
\Vork to L.P. inch lb./cu. in. 
1\iaximum drop inches 

Compression parallel w grain 

F_.~. Jt !·.P. lh.jsg. in. 
I <1: l .S: at 1'\ l.L. lb.jscJ . in. 
!\1. of 1'... rooo lb.Jsg. in. 

Compression perpendicular to grain 
F.S. at L.P. lb.jsg. in. 

I Iardness 
Radial surface 
Tangential surface 
End~ surface 

Shear 
Radial plane 
Tangential plane 

Clea,·acrc 
~ 

Radial plane 
Tangential plane 

lb. 
I h. 
lb. 

lb.fsq. in. 
lh.fsg. in. 

lb./in. width 
IL.J in. width 

Tcnswn perpendicular ro grain 
~.adial p_lanc lh.j s1} in. 
I angcnual plane llJ./ sq. in. 

Specific gravit\' O .D. weight 
~Volumear test 

,\1oisrurc conrcnr. percent 

\\'eight per t ' ll. ft. :'H )o% 
moist ure c:cmtcnr lb. 

Abbreviations: \ I.L.-,\laximum load 

No.91 

I ()•470 
2,988 
s.o6 

23 

6,140 
H,2w 
2.56 I 

'·551 
' ·3°4 
'·+5' 

57·9 

7 I. J 

E.q: - Equh·alcm 
F.!).- Fiber stress ,\f. of E.-,\1odulus of cla~ucit\' 

(Young's) · 
L.V.-Umit of proponionaliry 0.0-(h":'en-dry 
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Seasoning Properties.-As the timber is used in the round 
or ri,·cn state, seasoning is rarely necessary. Air seasoned 
under cover, the timber dries very slowly with a slight tend­
ency to split. Distortion, checking and honey-combing 
resulted \\'hile trying ro drv rhe wood uniformly to center 
with kiln seasoning. • 

Uses.-Building construction: Foundations, pillar trees, 
sills, joists, framing, roofing and siding shingfes, veranda 
posts, fence posts, paling staves, rustic building. 

Land communications: Transmission poles, flag poles, sign 
posts, railway sleepers, bridge trestles, shoring. 

Agricultural and Industrial: Vat staves for seasoning rum, 
mining timber. 

Fuel: (a) Firewood. Oven-dry wood has a calorific value 
of 8,500 BTU per pound which compares favorably with 
coal ( 12,000 BTU per pound). In actual practice z ~ tons 
of firewood are required to furnish the heating power of 
one ton of coal, the wood having a moisture content of 
3 5 to 40 percent as used in the furnace. 

(b) Charcoal. Calorific values of charcoal are: E. falclltll 
13,2oo to IJ,800 BTU (7,300 calories). E. gran.diflora 11,6oo 
BTU (6 .. +50 calories) . The results of using Wallaba char­
coal in a portable Parker producer gas plant as fuel to drive 
a Ford ton truck are as follows: 

E. falcata 2.11 ton miles per lb. 1.03 miles per lb. 
E. grandiflora 1.935 ton miles per lb. 0.94 miles per lb. 
Pulp: For many years the use of \Vallaba for pulp and 

paper has been under consideration, but tests have been 
somewhat conflicting. Further investigations are now being 
carried out. 

Service T ests.-The General Post Office in British Guiana 
reports that the a\'eragc life of untreated transmission poles 
is 20 years but some arc in good condition at the end of 30 
\'Ca rs. 

Minor Uses.- The bark contains 4 percent tannin, is bitter 
and used locallv as an emetic and for curing diarrhoea and 
dysentery. For diarrhoea a half pound of bark should be 
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boiled in 5 pinb of water and a wineglassful. of the infusion 
drunk three times daily. The inner bark 1s used to cure 
wothachc. 

The wood contains 8 to 2 5 percent resinous substance; it 
b more abundant in E. gr.wdiflorn than in E. falcata, in 
young tree~ rhan in old rrccs. and in heart\\·ood than in sap­
wood. The resin is soluble in dilute solutions of caustic 
soda :md sodium carbonate, in alcohol and acetone but not 
h1 other organic soh·cnts. The extract from alcohol is dark, 
rcddish-lm~wn. soft and friable with an odor of butyric 
acid. It has no definite melting point but softens at 200 · C. 
and partly melts ar 2 50 C. It is highly acid and cannot be 
bleached satisfacto rily . The high acidity and intensity of 
c.ol~r render the gum ,·alueless f.or most purp?ses for which 
smnlar gums arc. used commerc1ally. The resm exerts some 
water-proofing acnon when mixed with loamy soil in the 
proponion of -t percent ll\ weight. but is not as effective 
as "Vinsol" in rhis respect. The resin has a low molecular 
weight ( 1 q appr.m) and at least one aciclic hydrogen atom, 
as a result of \\ h1ch It can form alkali salts. Funher investi­
gations arc currcnrlv beina undcnaken. The resm is used 
locally in place of f'riar·s balsam on cuts. 

Rn F.RL."O..S 
Timb~rs of Bmish Guiana Stone & Freeman, Crown Agenrs for the 
Colorucs, 1914• 

limlJen; of tropical America. S. ] Record and C. D. ,\tell, \ ale Uni\•. 
Press, ~cw Haven, 192~. 
British Gu1ana umbers. G. 0 . Case. ,\ tercalfe & Cooper, Ltd., London, 
1934· 
Timbers of the ~ew World. Record and H ess, Yale Univ. Press ' ew 
IJn,cn, •943· ' 

i\'otcs on British Gui~na t1mbcrs. f. S. Danks. Daily Chronicle Gcor e­
wwn, •'JH· ' g 
4 timbers ui 13nti~h <;uian~. Leg. Co. 3/1933 Argosy Co Ceo • . 
\\' II b ( R .. I G . . ' .• rgeto' ' n. a a as (J ntiSl UJ31U. AHkcn, J. B., Tropical W oods 23 . 1_ 

\Vallaba. Grccnhc.m & \\'alhba Timber Co .• Trade pamphlet S· 
Properties of \Vallaba. Forc~t Products Research Laboraro,...; p · .. 
Ri b h I

) . • , , rmcc~ 
s oruug , l'OJect 22, ln\'csr. 10, IQJ!. • 

Ai~ scaso1~ing tests, \\':~llaba. Forest Products Research Laboratory 
Pnnccs R1sborough, li)J6. • 
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\ lcchanical strength of \ \',tlbb,t poles. Bell L1boratorics Inc .. U. S. A., 

19l7· 
Suitability of \\'allaba wnud for pulping purposes. Forest Products 
Laboraron·, ,\ladison. C. S. :\., 1930. 
British GU.iana \Voods for paper making II . Bnl. Imp. lnst. !6: •-.J; 
1918. 
Recent in\'Cstig;ttions of 1upcr making materials. /Jul. Imp. l mt. !8: 
~11; 1930. 
Charcoal from British Guiana. Bul. Imp. l mt. !!I: l Jtl; 1930 . 
Tropical Woods q: 15. 
Kew Bulletin 7: 365; 1931. 

TV. PURPLEIIEART (PELTOGYNE SPP.) 
N.\i\IES 

Peltogyne pubescf?'m Bth. (P. paniculata Bth.) 
Peltogyne venosa var. demifiora Amsh. 

Purpleheart (trade); Koroboreli ( Arawak); ~Iaraka 
(Carib); Daba ( \Vapisiana). 

BoTA"\Y :\;\"1> EcoLOGY 

The Tree.-Semidcciduous. dominant. to -t feet in diam­
eter and 1 iO feet high usually 1 Yz to 3 f~et in diameter and 
90 to 120 feet high; bole 6o to 90 feet \\'lth plank buttresses 
( 2 ro 3 feet P. pubesccns, 6 to 12 feer P. ",:enosa v~r.) so~e­
rimes spreading to 15-foot diameters. bole s.uatght. w1th 
good cross section above the buttresses. rapenng; hranc.hes 
flar-spreacling. hea\·~·; crown umbrella-shaped; bark .reddtsh­
brown to blackish-brown. granular or flaky, thm; slash 
brown, hard, compact. 

Leaves.-Two-foliate; leaflets oblong, obtuse or acumi­
nate smooth thin tv lcathcrv ' to 1 o X 2 to 5 em. 
Fl~wen-in large. tcrmi~ai, loosely puhes~cnr (P. pr~be­

scem) corymbosc panicles. suhrend~d h): dcctduous orbicu­
lar bracts and hractlcrs; sepals 4· tmhncatc, 5 mm. long; 
rcccptable campanulatc. 3 mm. long on a 3 to 5 mm. sta~k; 
pcrals 5. pink, somewhat. u.nequal; st:uncn~ 10 free With 
whire filaments; o\·ar~· stlpttatc; stvlc 2 tunes length of 
ovarv· stigma dilated, lobed. . , 
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Fntit .-Flat-triangular, leathery. brown, veiny, unwinged 
(1). pubcsccns) or narrowly winged (P. ':.:enosa var.), 
dchisccnt, shortlv stalked 3 to +5 X 2 to 2.5 em.; seed one, 
flat, ooo\·ate, hl:ick or brown with small arilus 3 X •·5 em. 
~lean weight of seed 0.3 gram, approximately 8oo per 
pound. 

Ht1bitat.-Climax species, occasional to locally frequent in 
\ Va\laba forest on white sands and in marsh and swamp 
rain forest on river tlood plains ( P. pubescem) or occasional 
in rain and evergreen seasonal forest ( P. 'i.'enom \'ar.). The 
latter prefers mesoph~ uc conditions, the former can stand 
xeroph~~tic conditions where physiological d rought prevails 
at cerram seasons. 

Stocking. The stocking of sound, merchantable timber 
16 inches in diameter and upwards in cubic feet per acre, 
a\·e~aged . ov~r all types of forest, is as fo llo\YS for the 
vanous d1stncts: 

"'\onh \Vest District__ ___ _ 
Cu) uni-E..'iSCl]Uibo-Supenaam _ 
Cuyuni-.\bzaruni __ _ 

7-0 

1\ hlZaruni-I'.sse(} uibo 
Es~ctjUiho-Dcmerara 
,\lahaicorw 
Berhicc-Corentvne -.-

• l d) 

~'~en on a limited area where _the timber is more plentiful 
the 'olume reaches only so cubtc feet per acre. 

Distrilmtion.-Purplchearr is gcncrallv distributed 
rh~oughou_r the ncar interior, and i; partly' replaced hy a 
thtrd spectcs (P. porpb)·rocardra Gris) 1·n· th f · ·. 
S f 

· c ar tntenor . 
.. ome o the fincsl stands of P veuosn var arc 1 1 U I I· 1 I f . · a ong t 1c _na Jaru ,a, a mmc l o the Supenaam Ri\'er and th I ' I .· 
Rl\·cr, a branc;h ()f the \ lazarunt RiveJ· fvrra t .· c -~a)J HJ~t ' f } · . ., - CJ'I llOII'l V It 
IS ount from \1e~tco. Colombia and \rcn . 1· ( P ' · I I . . . . • czue .1 • pu be-
sAcens on y) dr uo.ugh I nmdad and the Guianas to Para 

mazonas an Rm Branco in Brazil. · · • 
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SJL\'IGULTURF, 

Pbcnology.-P. pubcscc11S. Flowering is annual and general 
in the ncar-interior from mid-October to mid-December, 
occasionaUv as earl;T as late September; in the Rupununi 
area. from" June to ~\ugust. Casual flowering occ~rs. ~arely 
in June. Indi\'idual trees flower for 6 to 10 days. F rumng IS 

probably annual and general during April and May. C~_ual 
fnriting occasionally takes place in ~ovember. Frumng 
records are very scanty. 

1~. venosa var. General flowering rakes place every 2 to 3 
years, occasionally every yenr from mid-February through 
~ 1arch. Casual flowering at any time from Jun~ to Oct?~er 
in those years when there is no general flowcnng. Frumng 
general ir1 May to june corresponding to general flowering 
years. 
. Seed dispersa/.-Fntits arc light enough to be disperse~ by 
wind o\·cr short distances from the parent tree ( 2 to 3 nmes 
the crown diameter). A certain amount is dispersed by birds 
and animals, as seedlings arc usually found far from parent 

trees. 
Sur't:ii.:al.-Dry seed in an air-tight container will retain 

some ,·iabilitv for man\' months bur the percentage of viable 
seed falls o.ff stcadih:. The mortality percentage in the 
nursery after aenninarion was nil. ~1ortality percentage in 
the forest whe~hcr as seed or after germination is apparently 
very high, as seedlings arc extremely rare. 

Germination.-Epigeal. P. •z.:e11osa var. seeds germinate in 
3 to 15 weeks (dibbled s~cds faster than hro~dc~st s~eds), 
mostly in 3 to 8 weeks. 1 he percentage gcnnt~atton ts low 
to moderately high, '5 to 40 percent (tests m the forest 
nurserv). 

Seecflings.- (a) Nursery. Hypocot~·l. is we~k and green,.1 
t<> 'i inches tall. Seed leaves arc whmsh, Withered, remam 
am1<.:hed till first leaves begin to open, then fall. First leaves 
arc somewhat oblique, green or purplish, similar to mature 
leaves and harden up in 4 to 5 weeks. The seedlings scarcely 
grow between 5 weeks when the first leaves are firm and 6 
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months, hut arc 9 inches tall bv the end of the first vcar 
( P. ·;:rnosa ,·ar.). Root growth i~ of the same order. The tap 
root i!> o\'cr 1 2 inches long by t he end of the year with 
numcrou~ branches up to 3 inches long. · 

(h) ~a rural. ~o information. 

Nursery Practicc.-Of the methods tried, d ibbling under 
shclterwooJ seems to give more consistent results than 
hroaJcasting under shelterwood. Broadcast seed should be 
treated with red lead, otherwise small rodents carry it off. 

Plaut,ttiou l'mcticc.-~o information. 

SJ/t•icultural C'baracteristics.-\1oderately good shade bear­
CI for a donunant tree, coppicing powers limited, does not 
coppice :tt an 01dvanceJ age, "ind-finn althouo-h shallow to 
surface rooted. The leadmg shoot is not upright for the first 
f~w years. It has a strong. natural resistance against pests and 
lhseases. 

Sociability.-P. ".Jenosa \"ar. has a tendency to be mildlv 
grcgari~us in _groups _o_f 4 ~() 10 large tree"s especially on 
rocky s1tes With latcnnc so1ls. · 

Rate of grw..:.•tb.-These are slow arowing species but no 
growth data arc a,·ailablc. 

0 
... 

Rege11eratio11.-Rcgcner:1tion is sparse to rare. and scarccl\• 
e\•er found under the parent tree. The lower diameter 
classes appear to be poorly represented. 

Rest~onse :o Trent7J!ent.-~urpleheart seedlings along with 
other unp01 tant ~pcc1es wh1ch occur in Grc h f . . . . . t · . · en cart o rcst 
a1 ~ tl cat<!c "Hh the 1mproyemcm fellings designed f 1 
t\'pc off . ""' i 1 . o r tlat • Illest. l'o c ara on t1elr response to the t rc 
have been cnllccrcd. atmcnt 

Pests.-Small rodents feed on the seed. Ynung fruit is 
eaten hy ya~1:ots and macaws, w hen t here is a scarcirv of 
other fru1r. r he sa~wood !s liable to attack by Bostry"cbid 
beetles. :\ C<~lllllJC?r~Jal dusrmg powder containing 5 percent 
gammexanc 111 one mstance effectively controlled the attack. 
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PROPI'Rl'I ES A:-: I> U III IZ \TIO:\ 

The Log.-Logs 75 feet long with a butt d iameter of 3 
feet are obtainable. ,\Jore usual sizes for logs arc 40 to 6o 
feet long and 1 to 2 feet in diameter at the butt. '\;o data 
are available on unsoundne~ in stand ing trees, although the 
figure must be about 5 percent, as o ld t rees arc occasionally 
hollow at the base. 

The Wood.- (a) Macroscopic characters. Sapwood off­
white, 2 to 4 inches thick, sharply defi ned from the heart­
wood, non-durable, attacked by insects; heart\' ood brown 
when fresh, oxidizes slowly o r CJUickly to violet-purple 
(P. pubescens turns purple sooner than P. venoso var. ); 
purple color fugitive and the \vood reverrs after a few 
months to its original brown and to hlack-hrown with age. 
Heating the wood also brings out the purple color; acid 
turns the purple color reddish, alkali turns it a dirty green. 
Soaking in water conraining iron turns the wood black. 
Fresh sawn wood has an unpleasant smell. L uster "greasy''; 
cold to touch. 

Growth rings variable in width ( ~ ro Yz inch ) and dis­
tinctness, but usually indistinct, initiated by a porcless zone 
of fibers and terminated by a fine line of parench~·ma. Pores 
distinct to naked eye, surrounded by halo of aliform paren­
chyma, evenly distributed, 2 to 5 per St]Ua re millimeter. 
Tyloses absent; dark gum plugs occur freguently. Ali fonn 
pa renchyma sometimes confluenr to form tangential bands. 
Tenninal band of parenchyma prominent. Rays :z. to 4 per 
millimeter. Ripple marks 01nd gum ducts absent. Timber of 
P. ve11osa var. can be distinguished from P. pubesccm by the 
larger wood elements, especially the parench~·ma which is 
markedly distinct to the naked eye, and the more open 
grain. 

(b) Microscopic characters. lnten·ascular pits minute, 
with round to oval borders 01nd slit- lilce apertures; fibers 
polygonal in section, pits simple, minute ; rays 1 ro 4 cells 
wide, 3 to 50 cells high, homogeneous. filled with red­
brown gum; parenchyma 3 to 25 cells wide; pores. tangential 
diameter 0.09 ( .o7 to . 12 ) mm.; vessel clements 0.33 (.2 to 
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·45) mm. long; fibers 1. 36 ( u. 3 to 1.49) nun. long by o.o 1 7 
(.011 to .022) mm. wide; rays o.61 (o.o7 to 1.01) mm. high. 

Physical Properties.-Specific gravity o.8 to 1.0, 53 to 63 
( 49 to 6 5) pounds per cubic foot; odorless and tasteless 
when dry; texture medium to fine, grain usually straight, 
rarely interlocked with sufficient variation in shade, luster and 
feather striping to make panelling attracti,·e; hard, hea\'V, 
compact, very tough (P. pubesce11s is tougher than P. vrmosa 
var.), strong and resilient; unplaned surface harsh to touch 
aJ_ld finely. splintery; very durable in contact with ground, 
hi~hly reststant to wood destroying fungi, dry ·wood ter­
mites (Cryptotermes) and fire. 

W orki_ng Properties.-The wood is moderately hard to 
work With hand and machine tools and needs to be run 
slowly throu~h machines. Cutte~ tools must be of high speed 
steel. .It s~ws. and planes easily when straight araincd· 
~atenal wtth .trregular grain requires care to preve~t pick~ 
~ng up; espectally on radial surfaces. A 15° cuttina anale 
IS reqwred for a sm~oth finish with interlocked grain~ \vhen 
the wood heats up m working, a gum exudes and din s to 
cutter teeth, causm.g over-hearing of the cutting edge! and 
f rather ~e~ere dullm~ effect on tool edges. lt rums smooth­
y, . requtrmg yery ltttle sanding to give a ood fi . 
polishes well with wax or French p r h dg 1 ms~, 
well. Spirit olishes dissi ate th o IS an ta <es stam 
fintsh will p~obably h 1/· 1 he purple color but a lacquer 

., d 1 o tt. t as a tendencv to split when 
nate . t can be veneered using a hot I Th 
IE. ts place very well \.vhen' properly tr!~~. Sa~v'"typ·oo~ ~ids 

ts recommended bv the F . . or 
Princes Risborough. · oresr Products Laboratory, 

Mechanical Properties.-ln stren h p . . 
mediate between Oak and G _ h gt urpleheart IS mter-
with Oak it is too precenr ~:e~ eart (Ocotea). Compared 
bendmg and compression alo r her, so .percent stronger in 

d 
. · ng t e gram 70 . ff 

?n more resistant to shock loads and , percent Stt er 
10 shear and resistance to s r . c 4° percent stronger 
it is stronger in bend' P J~mg. om~red with \Valnut 

mg an compresslOn, stiffer, more 
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elastically tough, weaker in resistance to splitting, harder 

and heavier. 
As a result of shock loading (e.g. use as shunting poles) 

thunder-shakes and cross-fractures develop. 
The hardness as shown by tests at Duke University School 

of Forestry is 2,050 pounds at 5.6 percent moisture content. 
Tests on its screw-holding power by Duke University show 
that it is just superior to Greenheart in this respect. The 
forces in pounds necessary to withdraw No. 6 and No. IO 

screws embedded to the limit of the thread on side and end 
gram are: 

Side End 

No. 6 870 Boo 
No. 10 98o 870 

. Tests in Surinam in 1907 by Plasschaert on material weigh­
mg 55 lb.jcu. ft. show: 1\.lodulus of Rupture 1 ,JOO kg.jcm.

2
, 

Modulus of Elasticity 18o.ooo kg.fcm.2 

Complete mechanical test data by the Forest Products 
Research Laboratories in (I) England and ( 2) Canada give 
the following results for Wallaba: 

Static bending ( 1) (z) 

F.S. at E.L. lb./sq. in. 9,6oo I 3•450 

Eq: F.S. at hl.L. lb./sq. in. 1-h980 2 ~.070 

M. of E. 1 ooo lb./sq. in. 2,257 J.I54 

Work to L.P. in.lb.jcu. in. 2.JJ J.lO 

Work to M.L. in. lb.jcu. in. 12.8 

Total work in. lb.jcu. in. 34·8 

Impact bending (50 )b. hammer) 

F.S. at E.L. 11>./sCJ. in. 20,ZJO 

M. of E. 1 ooo lb./sq. in. 1,992 

\Vork to L.P. in. lb./sq. in 7·65 

Maximum drop inches 41 

Compression parallel to grain 

F.S. ar E.L. lb./sq. in. s.s4o 

Eq: F.S. at M.L. lb./s1' in. i·H90 ')·:to 

1\1. of E. 1000 b./sq. in. 2,J69 
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Compression perpendicular to grain 
F.S. at L.P. lb./sq. in 1·457 

Hardness 
Radial surface 
Tangential surface 
End surface 

Shear 
Radtal plane 
Tangential plane 

Cleavage 

lb. 
lb. 
lb. 

lh./sq. in. 
lb.jsq. in. 

Radial plane lb./in. width 
Tangential plane lb./in. '' idth 

Tension perpendicular to rrrain 
Radial p!anc 

0

lb./sq. in. 
Tangcnual plane lb.jsq. in. 

\ioisture conrem percent 

\V eight per cu. ft. at above 
moisture content lb. 

Abbreviations: 

2,184 1·997 
2,022 2,182 
2,080 z,zso 

1,764 
1,966 

487} 
563 378 

I,OI 3 
1,362 

so.o 14.2 

70 53 

F.q.-E.quivalent F.S.-Fiber stress ' 1· of y.-Modulus of elasciciry 
E.L.-Elasric limit ( 1} -I· orest Products Research 
L.P.-Limir of proporrionalirv ( L) ab.oratory, England 
.Vt.L.-Maximum load • 1L- bForcsr Products Research 

a oratory. Canada 

Seas011ing Properties -Air Se . 
slowly with little or no. de . d as~ns east~y and well hut 
or c~ecking. gra c an 'ery lmle end-splitting 

Ktln. Thin lumber dries d'l 
grade but thicker lumhe rea .' y and .well '' ith lit de de-
difficult. to remove the r r~qUtres fspectal handJing as .it is 

I k K
.
1 

motsturc rom the 
P an · ·. 1 n schedule V (F.P.R.L E Yj • center of the 

Shnnkagc in drying from ·• ng and) ts recommended. 
contem: . green to to percent moisture 

Tan~ential 
Rad1al 

~.P.R.L.. (England) D . . 
o/to mch per ft o uke UmvcrsJry 

11 • • Or 4.8 I ~ go; 
t4 mch per ft. or 2 o;_ ,. 

0 

.2 0 J.8% 
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Uses.-Building construction: Sills, joists, framing, floor­
ing, siding, doors, window sashes, window sills, door si11s. 
partitions, panelling, moulding, hand-rails, parquet flooring. 

Boat building: Interior work, corials (native dugout 
canoes), woodskin canoes. 

Land communications: Bridging, coach building, wheel 
spokes, shunting poles, fresh water piling. 

Furniture and ornamental work: Turnery, inlay, marquet­
ry, cabinet work, furniture, trays, desks, bank counters, shop 
counters, billiard tables. 

Agricultural and Industrial: Tool handles, mill beds, 
mortar beds, machine and engine bearers. 

Miscellaneous: Bows, billiard cue buttS, walking sticks, 

swagger sticks. 
Veneer: Furnitlll'e, panelling. 
Minor Uses.-The bark, which can be stripped off whole, 

is used for making woodskin canoes. 
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V. i\IORA ( AJORA EXCELSA BTH.) 

\' ERXACULAR 'J ·\ '\lES 

Mora (trade); ~lora (Arawak); Mora-yek (Akawaio); 
Parakaua Carib). 

BoTA...'~Y A ' o EcoLOGY 

Tbe Tree.-Evergreen to semideciduous, canopy tree to 
r6o feet ( rarely 2?0 feet) high and 4 feet in diameter, usually 
100 to 120 feet high and 2 .to 3 feet in diameter; bole 50 to 
6o feet above buttresses With plank buttresses spreading ro 
8 feet and 5 to 15 feet tall (sometimes so feet tall), occasion­
ally elbowed; the larger trees are often hollow; bole form 
moderately good, straight but often flattened; branches 
erect, heavy; . crown rounded, hca\')' ; bark grev to brown 
flaky; sl~sh pmk or pale brown. soft, thin; pale· brown gu~ 
present m bark. 

Leaves.-Simply pinnate. 3 to + paired, smooth. leaflets 
oblong, rounded, often emargmate at apex leathe~ fi I. 
reoculate on both sides, 8 to 20 X 3 to 9 c'm. · ' ne Y 

Flowers.-\Vhite. sessile, in paniculate spikes I 5 to 20 em 
i~~g, subtended by small decidtlous bracts; calvx campanu~ 

Spat
,hsml otorh~l.4 mm. long, the ' shon lobes ciliate· petals 

u a e, c1 late, 6 mm long- - f il ' . 
~~~~~u~l~e:~;~~ a~~h.·s ~r~~ ;st~r~ineo~t:~7!,~~~o:~t~;~~ 
ovary stalked , hers Wit ong, white, deciduous hairs· 

, smoot . ' 

Fruit.-Pod usually 1-seeded, occasiona!Jv , r 
long, chestnut bro,\·n, compressed, smooth ~ .. are)~ 3· ob­
zo X 5 to 7 em.; seeds reniform l ' \\ oody' 12 to 
with thin, fragile testa to 12 , )rown, soft, exalbuminous, 
per pound. ' 7 X 4 ro 7 em.; + to 6 seeds 
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Habitat.-Climax species strongly dominant on river levees 
and river flood plains on alluvial clay or silt, widespread 
along stream courses on the heavier soils, invasive from such 
habitats and locally frequent in miscellaneous rain and 
seasonal forest on hill sides, mildly gregarious on low-lying 
sandy areas with a high wate1· table due to clay pan; occa­
sional in marsh forest. 

Stocking.-The volume of sound, merchantable timber 16 
inches in diameter and upwards in cubic feet per acre aver­
aged over aU types of forest is as follows: 

North West District .. ·- 270 
Cuyuni-Essequibo-Supenaam ··- ··- ... 260 

Cuyuni-Mazaruni _ .................. - ... ............ -··-..... t6o 
Mazaruni-Essequibo .... .. .. ........... - -····-··- 95 
Essequibo-Demerara-uppcr . ..-.............. - 6o 
Essequibo-Demerara-lower .............. - .. -····· 30 
Mahaicony . . .. ......... _ ··-····-·-··· .. ·-·····--· 1 o 
Berbice .~ .. - __ .......... ·-··· .... ..... ..... -···--· ···-·-- 1 o 
Corentyne . 200 

On the Barema Ri,·er the average is as high as 440 cubic feet 
per acre. 

~lora forest in the Cuvuni River has a volume of Mora of 
8oo cubic feet per acre. Individual stands will run even 
higher, 1o,ooo to 15,ooo board feet or I,)OO to 2,500 cubic 
feet per acre. 

Distrilmtio?l.-The species is widespread in the colony at 
least as far south as 3 north latitude with an apparent local 
center of distribution in the North West District. It also 
occurs in Trinidad. eastern Venezuela and the other Guianas. 

SILVICULTURE 

Pbenology.-Gcncral flowering February and March, 
occasionally as early as mid-January or as late as mid-April. 
normally every 1 years, sometimes annually or every 3 
years. In alternate ):ears either a casual flowering in Febnt­
ary-March, a casual or general flowering from July to 
August (occasionally as late as mid-September), or a casual 
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flowering at both periods. General flowering in July and 
August occurs every 5 to i years. Indi\·idual trees remain 
in rlower 6 to 8 weeks. 

Fruiting corresponds to the flowering period with the 
main crop usually in june and July, sometimes as early as 
mid-.\lay. and the subsidiary crop in October or ~ovembcr, 
sometimes late September. 

,\ \ora reflt!shes wholly or partially every year. The young 
leaves arc pmk to red brown, soft and drooping. Flushing 
ta~es place in the off-flo" ering season. \\'hen general flow­
cnng occurs carl~ in the year, flushing cakes place in August 
and September (as early as mid-July and as late as mid­
~ktoher. sometimes) . \Vhen flowering is casual or absent 
m rhe carl~ part of the year, flushing occurs in March. 

See:d Dispersal.- Direct dispersal is mainly confined to the 
~rown zc~ne. On. dry land ~nimals help d-ispersal. On land 
hablc to mundanon the fnnt are water bome. The rate of 
~dvance of \\ora forest in Trinidad is estimated at JO feet 
m so years . 

. SuT"..;h·a/.-Thc survi\·al percentage of shaded seedlin s is 
l~1gh. although tlc\·clopmenr after rhe seedling stage is sYow 
Seed does not remain dablc long after becoming dried out: 

G CT?Jti11ation:- H ypogeal. Germination percentage almost 
10o percent With dibbled seeds but on!\' 40 to ... 
with broadcast seeds in prepared nursery. beds undseo phcrcl ent 
wood G · · r s e rer-. crmm:mon percentage in the. fore"t is I 
P

erc<· lt G · . .. · . a most 1 oo 
I • lermmanon mosth· takes place J·n ' to . k l , . · . - ~ \\ ce s >ut 

1113) contmue up to J 2 weeks The cowl · d . 
nlmosr flat on the soil surfac~. tum p f.~ onsl open out 
l>homs from 9 inche~ to ~ feet high. 111 os an< send out 

Seedling).-(<~) Nurse!)• l 'he first I • •1 · · eaves arc p' 1 • 1 
Sl~lll ar Ill .sht~pc w manlre leaves and harden u . m cts 1, 
1 he shnot grows (rom 12 to 2 • I . h fi p m a \\ cek. 

. I ... -l me 1CS t e rst week 
~o me &es m 6 months and up t 8 . h . , up to 
The rap roor reaches 18 inche. ~> 4 lnckes m 12 monrhs. 
· ·h · s m a wee , .1 ( h . me cs) ll1 6 months hut linle . • ."'T per aps 30 

more m 'z months. Branch 
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roots arc 6 inches long at first. reduce to 2 inches by 6 
months and disappear more or less by 1 2 months. 

(b) Natural. As above. 

Nursery Practice.-Dihbling of the seed under shelter-wood 
is the most successful technique. Broadcast seed loses its 
\'iability as it dries out. 

Plamation Practice.-No data locally. Experimentally 
sarisfacton· results have been obtained in Trinidad by 
direct SO\\~ing under shelterwood (a) with seed covered, (b) 
with seed exposed but with a ground cover. 

Silvicultural Characteristics.-Mora is tolerant of shade. 
Trees will coppice at an advanced age but regeneration will 
not always do so. Root suckers arc not produced. It regen­
erates freely under heavy shade. It is shallow rooted with 
abundant nodules on the roots; in spite of this it is wind­
firm because of its huge buttresses. Large trees tend to 
become hollow either wholly or panially. It is compara­
tiYely free from pests and diseases. 

Sociability .-Strongly gregarious on alluvial sites liable to 
periodic inundation. Good .\ lora forest carries 1 oo to 1 50 
stems per acre 4 inches dbh. and upwards. 

Rate of Gro'l.::tb.-Height growth of 18 inches to 2 feet 
in the first fonnight. 4 feet in 1 2 months, 6 to 8 feet in 2 

vcars is recorded from the forest nursery and confirmed bv 
~arural regeneration. · · 

Regcmeration.-;.Jatural regeneration is abundant and 
\·igorotlS \Vith dense masses of seedling 6 to 8 feet high 
usualh· under the parent tree. T he seedlings arc able to 
stand ·hcayy shade. Seedling density on rhe average is 1 3 per 
square meter; 1 1 from J2 to 6o inches, and 2 from 7 '!. to 148 

inches in height. 

Response to Treamrem.-Vntried. 
Pew·.- A geometrid caterpilbr is responsible for much of 

the leaf defoliation which occurs. C:lterpilhus of some of the 
migrant butterflies arc also reputed to feed on ~ lon1 lea\·cs. 
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PROPFRTIES ,\:sl> UnuzATIO:'\ 

.Tbc ~og.-Logs can be obtained up to 6o feet in length 
\\ 1rh a diameter of 3 feet ac the butt but more usuallv 10 to 
40 feet long and t1~ to 2 1,2 feet in diameter at the -butt. 
Cnsoundness <~f the larger trees runs high, from an average 
of ~o percent m r.he ~orth 'Vest District to 50 percent on 
the Corentyne RiYer. Such trees arc not alwavs unsound 
throughout their length and eYcn unsound tre.es will still 
fu~nis_h material fo!.· slecpe~. Star shakes are frequ~nt in the 
1~1:)· Sound logs. \\Ill f~-ntsh as much as 4-00 cub1c feet of 
c:~?e: (500 cubtc f~et mclu~ing brandl\\OOd) . Two timber 
"at1enes are rec~gn_tzed, "h1re and black. \Vhite Mora has 
less heam' ood, ts lighter and less durable. Black i\lora has 
more heartwood, is heavier and more durable. ' 

T!Je Tf' ood.-( a) J\lacroscopic characters. Sap·wood yel­
lo,vJsh or pale brown, 2 to 6 inches broad. distinct from the 
heartwood. Heartwood dark brown reddl.sh bro d d k d . ' wn or eep 
.ar re streaked wtth white or bro\\ 11 lines d' k · 

lmle on ~xposure to air; meal) in appearan~e. ~~s~:~ 
G~owth nnh~s present bur nor al\\ ays distinct, due to termi­
na parenc ) ma; pores numerous even! ' dis 'b 
per squa_re millimeter, distinct ~o nal!ed etn u~ed, 3 to 6 
vastcentnc parenchyma. parench ' ye ecause of 
and .confluent. Ripple m:U.ks and g)tnlt1Ja1 doccasiObnally aliform 

. . ucrs a sent. 
(b) l\ltcroscoptc characters p I . 

times in radial multiples tan;enotrelsd~losr )' solitary, some-
8) • o Ia tamerer o 1 ( o.! mm., clements o.- I mm l . . 4 o. I o to 

mmute, round, bordered; ~arench. , on~~ ~ntervascular pits 
6 to ro cells wide ,·ast·. .· ) ma tstmcr ro naked eve 
L 

• CentiiC or CO fl · . 1 

ands, dark brown de osits fr ' n uenr m tangential 
trcmclv thick ,.,·ailed p e

1
<1uent; fibers polygonal ex-

. · • 1.19 mm ona ( ' 1 

w~<.le (.ooS to .m); rays IO t~ I :> :;I l to 1.29), .ol6 mm. 
Wide. I ro 2' cells h' 1 h -+ p mm., I o to I 2 ceJis 
filled with da;·k bro\\ ~gg~m.omogcncous, equidistant, cells 

Physical Properties -S ·fi . 6, ( _ · pect c o-rav1ry ( 
~~ >7 to 68) pounds per cubic t -· r .oo o.9o to 1.05). 

green. Odorless when d . l o~t atr dty, 76 to .,g pound~ 
I) >lit , orest Products Research 
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T .aborarory records an unpleasant smell when green, and 
with bitterly astringent taste. Texture coarse, rather harsh, 
grain straight or interlocked, very variable, sometimes with 
attractive wavy or bird's eye figure, very hard and heavy, 
tough, strong and durable. Highly resistant to dry rot (as 
durable as English Oak) and the dry wood termite (Cry pto­
termes), fire-resistant, capable of withstanding prolonged 
wear and tear. Not resistant to Teredo, susceptible to attack 
by fungus and Lyctid beetles. Durability in contact with 
the ground variable, fails in 2 to 3 years (Trinidad) or lasts 
20 years (British Guiana). Sapwood non-durable, in Trini­
dad susceptible to attack by pin hole beetles (Scolytids and 
Platypodids), powder-post beetles (Lyctids and Bosrry­
chids) and longicom beetles (Cerambycids). 

lJl or king Properties.-Requires careful sawing, planes 
well and finishes smooth to the plane when straight-grained, 
t\lrnS easily, requires little sanding, polishes well, does not 
splinter readily, splits with great difficulty, takes nails well 
and holds dog spikes exuemely well. Tests on spike retain­
ing properties showed driving force 7017 pounds and pull­
ing force 7178 pounds. 

Mecbttnical Properties.-It has great strength in static 
bending and in shear and tension either parallel or at right 
angles to the grain. lts resistance to crushing is high but it is 
not comparably rough. Test data for i\lodulus of Rupture 
and Modulus of Elasticity from British Guiana and Surinam 
are as follows: · 

Modulus of Rupture 

British Guiana 
(P.W.D. 1911) 
61 lb./cu. ft. 

14,640 lb.jsq. in. 

~todulus of Elasticity :z,298,ooo lb./sq. in. 

Surinam 
( Plasschaert 1907) 

70 lb./cu. ft. 

950 kg.fcm!l. 
r8o,ooo kg.jcm:~. 
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More complete test data for .\lora have been furnished by 
rhe Forest Products Research Laboratorv of Canada1 Mon-
treal, as follows: · 

Static bending 
F.S. at E.L. 
1\1. of R. 
i\1. of E. 
vVork to E.L. 

lb./ sq. in. 
lb./sq. in. 
1ooo lb./sq. in. 
inch lb./ cu. in. 

CompressiOn parallel to grain 
C.S. at \1.L. lb.jsq. in. 

Hardness 
Raclial surface 
Tangential surface 
End surface 

Cleavage 

Radial/tangential plane 
Specific gravity 

Moisture content 

Weight per cubic foot 
as tested 

lb. 
lb. 
lb. 

lb./ in. width 
0 .0 . weight 
Volume at test 

percent 

lb. 

1 1,o6o 
17,920 
J,583 

Abbre\'Jatwns: 
F S.- Fiber suess • \L of F.-Modulus of elasticity 
E.L.-Eiasric limit g.~.-CO\'e~ dty 
• \1. of R. ~lodulus of rupture \1. ~·- ,rus . mg strength 

~ nlaxm1Um load 

Sea~oniJ!g Properties.-iv1ora seasons \veil w· . 
~heckmg 1f properly stacked I k'l d .· . . trh. very httlc 
mg. Its shrinkage ercenta · . t 1 n. ues WJth lmlc check-
one of the woods !ost amegne btsl equk,~lalent ~o yellow birch, 

a e to 1 n drymg. 
PresenJative Treatment - M 

resistant ro impregnation b. c ora he;{twood sleepers are 
pr<:ssure treatment the ab reosore.. ven under prolonged 
~ubic foot. Penetra,tio . sorption IS ~nl} 4 pounds per 
IS only impregnated t n Isdreashonab ly Ulllform but the heart 

0 a ept of about % inch. 
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Uses.- Building construc tion: Foundations, sills, joists, 
framing, fl ooring. siding, staircases, srcps, partitions, ceilings, 
parquet flooring, fences, fence posts. 

Boat building: A - r rating at Lloyds. Stem and stem posts, 
ribs, knees, framing, decking . 

\Vharves, etc.: Decking, planking, capping, struts. 
Land communications: Bridge runners, decking, rails, 

paving blocks, railway sleepers, shunting poles (possibly) . 
Ornamental work: Fumiture. turnery . 
Agricultural and Industrial: 1\lining timber, mill beds, 

engine bearers, heavy duty flooring, '"' a.gon building, tool 
handles ( possibly). . 

Charcoal: It has a calorific value of 13,8oo BTU, h1gher 
than both Ituri and Soft Wallaba ( Eperutt spp.), or Yaruru 
( Aspidospenna spp.) charcoal. Tests in England with a 
Parker Gas Producer attached to a Ford ton uuck showed 
greater ton mileage with ~lora charcoal than with any of 
these other species. 

Pulp: Experin1entally with the soda process Mora gives a 
fairly good yield of good quality pulp which furnishes a 
strong paper. 

Serv ice tests.-Some of the results from actual service tests 
are quoted belo\v: 

( 1) Pennsvlvania Railroad, U. S. A., the best sleepers 
lasted 15 years, untreated. 

( 2) Govemmenr Railway, British Guiana. Sleepers down 
for 25 years were taken up in 192B. Some were found to be 
still good enough for another year or two . 

( 3) Demerara Electric Co., Blitish Guiana. Sleepers lasted 
1 8 to 2 0 years in man'\' cases. 

( -t) Untreated \loi·a sleeper on the D emerara railway 
lasted 9 years; treated mora sleeper still sound at 10 years. 

T rcrde Substituu:s.- The only timber for which Mora is 
likelv to be substituted is .\lorabukea (.\lora gouggrijpii ) 
from which it can scarcely be distinguished, but which 
grows on totally different sites. !'"s far as is . ~nown there 
a re no appreciable differences m the qu::tllucs of these 

timbers. 
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Mi11or Uses.- The hark contains about 10 percent tannin 
which produces an e~ceptionallr lig~t colo.red leat~cr. ~he 
bark and wood contatn an alkal01d \\'tth a nuldl\' toxtc action 
\\ hich poisons fish hut is not generally used as such. A 
decoction of the fresh bark is used locallv ro treat fever, 
d\•scntcrY, dinrrhoea. wonns, bladder and · urethra diseases. 
.I~hc inner hark is used fo r cleaning and hctling curs. Young 
shoots. aitcr heing beaten out into fine strands and tied in 
bundles. can he used as torches. Seeds make good cattle 
food aJlll in wncs of drought are mixed with cassa\'a ll\ the 
Indians. · 
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A "'E\V UCAN/!1 FR0.\1 TilE A \IAZO~ BASI"' 

By BASSin 1 ~1.\GUIRr. 

New }' ork Botanical Garde-n 

While re,·iewing recent collections of Guiana Rosaceae, 
a handsome unidentified !->pecimen of Licm1ia, c~llected and 
distributed by Or. A. Oucke, came to mv atrcnnon. Careful 
consideration of this Brazilian tree, along with Guiana 
species related to I.. microcarpa. demonstrates it to be an 
undescribed member of the complex. It gives me pleasure 
to name this fine tree for Dr. Ducke, veteran dean of Ama-
zonian botany. 

Licania Duckei Maguire, sp. nov. Arbor magna; 
ramulis renuis, glabris; foliis Janccolatis, acuminato-atrenu­
atis, basibus acutis, supra glahris, vcnis inconspicuis. subtus 
albido-tomentosis, venis prominulis; periolis renuis. glabris; 
sripulis subulatis, puberulcntis, caducis; inflorescentibus 
paniculatis, ramulis tenuis vel subcapillaris, glabris. hractiolis 
minute puberulcntis; calycihus late camp~nulatis gl~bris, 
lobis triangularis, valde alhido-pubcrulcntts, dense mtus; 
sraminibus paucis, brevis; ovariis globosis. pubcrulentis; 
fructibus non visis. 

A large tree, branchlets slender, glabrous, lent~cels incon-
spicuous; leaf blades. 4-6 em. long. 1.2-2 ·5 em. wtdc. la!lceo­
late, rhe apex acummate-attenuatc, the base acute, prunary 
veins 8-1 o pairs, inconspicuous on rhe upper surface, 
prominulous on the lower, pale and glabrous above. closely 
but loosely whitish-tomenrosc beneath; petioles s-7 mm. 
long. slender glabrous; ~tipules ca. '·' ~nm. long. subu~ate, 
pubcrulenr, deciduous; mflorcscencc axtllar~· :md tcr~unal, 
paniculate, the axes and branches slender, the ulnmate 
branch suhcapillary. 1.5-3·0 mm . . long, glabrous, l~ractcoles 
minute, puberulcnt; flowers pedtccllarc, the pedtccl sub­
capillary, 1.o-1.5 mm. long. th~ <:aly.x l~roadly campanulate, 
ca. 1 mm. long, glabrous, drymg reddtsh, t.h~ lobes ca. 0.5 
mm. long, triangular, acute, strongly '''.htt.tsh-puberulent, 
densely so within, the tube puhcntlcnt wtthm; the stamens 
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3 (4) , filaments ca. o.25 mm. long, anthers cordate-orbicular , 
ca. o.3 mm. long; ovary globose, puberulent, ~e style ca. 
1.~5 mrn. long, sublanate nearly to che apex; fru~t not seen. 

T ype: ''arbor magna flor. Yiridibus, siln ad npam alta~ 
cataractae minoris, l'vlana6s, Rio T aruma, A mazonas, Brastl, 
Julv 2.4, 1936, Ducke 248.'' New York Botanical Garden. 
Kn.O\\ n only by the type collection. 

Licania Duckei is closely related to L. 111icrocarpa Ho.ok. 
f. ln the isorype of the latter at the Nc\\ \ ork Botarucal 
Garden, the leaves are broader, drying dark brown above, 
\\ ith a closer, thinner tomentum below, the petioles coarser 
and densely puberulent, the branches of the inflorescence and 
the calyx densely and uniform!) puberulenr. 

DURABILITY OF BRAZILIAN CROSSTIES 

By Et:GENF F. HOR.'\ 

Alto T apaJOS, S. A., Brazil 

The exportation of crossties from the lower Amazon 
valley ·was initiated about 25 rears ago. Crossties " 'ere 
exported to Spam, Egypt, and Cuba as well as ro cemral and 
~outh centraJ Brazil . Other counrries became interested and 
tmporred smaiJ quantities of Amazonian hardwood crossties 
for te~tmg. ln 1930 the '\.'edcrlandschc Spoon\'cgen N V 
(Ner~erl~nds ~ailways) placed 84 Amazonian ha;·d";ood 
cr.ossties m their track at Tilburg, Breda, Holland alon 
~Ith 50 creosoted Oak and fom Borneo 1 ronwood c;osstie~ 

hcse crossnes were inspected in 1938 and . . · 
d h 1 . • agam m 1 947 an t e resu ts are gtvcn in Table J. 
I~ will b~ noted that untreated crossnes of Sc\'en A ma-

zoman species were equal or superior in durabili r t . 
sated Oak crossnes. The durahili'"' of f ~ o c~ eo­
Acap s · ~; our spectes-. urana, apucala, l\largon<;alo. and Sucu . 
ctally notable. ,\ lassaranduba and \ 1 pira-w~ espe­
rcgarded as fi 1 • ata-mara, wh1ch are 

rst c ass nmbers for crossties in Brazil, did not 

I . '~I . 11 of 1 )uck" • •8 the t)'pe of U cani.r Duckei ~ 1.\guirc. 
' IG. 1- l'lotOgi a p v · -. • 
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TABLE I 
TEST TRIAL oF BMz!LIAN CROSSTl£5 IN HoLLASD 

No. ties, Cipher value• 

Species 1930 1938 1947 Observations in 1947 

Sapucaia 
(Lecytms paraensis) 8!1 BY: Sound 

Araracanga 
(Aspidosperma demumtbum) 1 7~ 7 One split and 

defecove 
Acapurana 

( Campsitmdra mzgustif olia) 1 8 8 Small splits 
Faveira 

( V atairea guianensis) 3 6\il sYJ Badly split 
Pracuhuba 

(Mora pararmsis) 3 7fa 6YJ Small tie still sound 
Margonc;alo 

( Hieronyma a/chorneoides) 6 8 8 ~mall ones changed 
m 19 

Axua 
( Saccoglottis guianensis) • 7!4 One split 7 

One sound 
Jutai 

(HymeTUlea sp.) 4 6!4 6!4 Split and beginning 
to decay 

Sucupira 
(Bowdichia sp. & 
Diplotropis sp.) 6 7Vto 8~'1!! All sound 

Massaranduba 
( Mtmilkara Huberi) so 6* 6\-t Many split 

Mata-mata 
( EscbweUera odora) 7!1 No observation 

Umiry 
StiJJ sound (Humiria flori/nmda) 7 6\1 

Crcosotcd Oak 
(Quercus sp.) so 8!1 7 Splits 

Ironwood from Borneo 4 9 9 

"New crosstie cipher value is: 10 

make as good a showing as expected owing to the tendency 
of these species ro split. Only one species, Faveira, can be 
considered unsatisfacton.r. While the number of crossties of 
each species was roo small to be conclusive, with the excep­
tion of Massaranduba, these tests did show that certain 
Amazonian hardwoods are suitable for use as crossties under 



TROPICAL \VOODS N o· 93 

. a European climatic condit ions. As a result of these 
a\era0 e · · A · 

ll..'etherland R ailways are now 1mporrmg mazoman testS .I' • 

hardwood crossries on a large scale. . . 
In 1922 South African Railways became .. mterested m 

Amazonian crossties and commenced durab1hty tests, the 
results of which are shown in Table Il. 

It will be noted that three species-C11piuba, Favei~o 
Amarelo, and Louro Vcrmelho-were of very low durabil­
ity and cannot be considered as satisfactory for crossties in 
an untreated condition. The other six species had an average 
life of from 6112 to 18 years. ~'iassaranduba gave a better 
showmg than in Holland. T t is to be regretted that some of 
the most durable Amazonian timbers such as Sapucaia, 
Sucupira and i\largon~alo were not tested. These tests can­
not be considered as conclusive owing to the small number 
of each species tested. 

The Estrada de Ferro Braganc;a (Bragan<_;:a Railroad) 
operate no kilometers of meter-gauge railroad between 
Belem and Braganc;a in the State of Par:!. Only three woods 
are specified-Sapucaia, ~lassaranduba and Jarana (Escb­
weilera jart11ur). Sapucaia is the outstanding wood for cross­
ties having an average life of ro vears while Massaranduba 
~nd Jarana give 8 y~ars service 0~1 an average. The Super­
Intendent of the l\lamtenance of Wav informed the writer 
~hat t~~ life of a ~vlass~randuba crosst!e was only limited by 
1ts abJltty to retam sp1kes. Usually a \lassaranduba crosstie 
is "spi~~-killed" after 8 !·ears' sen.-ice. I Ie also stared that the 
dura~Jhty. of l\lassaranduba was greater in moist than in 
~· sJtuat~ons and that ;\1araparajuba ( ~1auilklmt mttrapara­
Jllba), \\hJch IS frequently sold a5J\lassaranduba, is only half 
as dur~ble as true l\lasaranduba. Acaptt is not considered ro 
be. satisfactory for crossties owing to the tendency of the 
spikes to become loose due to the corrosive action of the 
wood on metal. 

The Para Electric Company have used Amazo . h d '"-' d · · . · man ar -
oo crosstres m their street car tracks in Belem durin the 

lnas~!~l~~f· The results of their experience is incorpo~ated 
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TABLE Til 

D URABILITY oF AMAZO~L~N H ARDWOOD CRoSSTlES Usro BY niE PARA 
EL£CTRtc Co., Bu£."1 

Species 

ln p oorly 
Drained soil. 

years 

In well 
Drained soil, 

years 

Acapu ( V (ntacapoua americana) 
Jarana ( Escbweilera i•Trtma/ 
\ tassaranduba ( Mtr11ilkara Huberi) 
T ata juba ( Bagassa guimzensis) 
Pau d'arco (Tabllbuia serratifolia) 
Cumaru ( C OU?narouna odOTata 1 
Jutai-assu (Hymenaea courbari/J 
Faveiro Vermelho (? ?) 
Mata-~ata Preta ( Eschweilera odora) 
Sapuc:ua ( Lecyt!Jis paraenris) 

6-8 
6-8 

20- l l 

6-8 
10- 12 

10-11 

6-8 
6-8 
8- 10 

6-8 

18-20 

10- lZ 

8- 10 

10- 12 

18- ~0 

20 -ll 

10- 12 

10 - l l 

I 5- 20 

10- '5 

Only heartwood c~ossties were used. It will be noted that 
~1ass~randuba crossttes last longer in moist than in d 
sttuatl?ns. They reported that :\Iassaranduba and 1\Iata-ma7a 
~rossnes ~howed a marked tendency to split if exposed to the 
w%:~ofp\~~l sun for ~ny le~gth of _time, while the woods 
a] ess were umaru, Acapu and Pau d'arco The 

so r~ported that the spikes soon became loose in .Ac ~ 
cros..-;oes. apu 

The three durability rests cired h'l 
indicate that several Amazo ' ,., 1 e not conclusive, 
able for crossties under a \\'t'dne•an h~rdwofods are highly suit-

d 
vanety 0 cr . d' . 

an are equal or su erio . . tmatJc con mons 
creosoted Oak crossti~s Cr m . an untreated condition to 
are no\\ exported from .th rfss~es Aof the follo:wing species 
An ani e o~ .er mazon regJOn: 
Acapu Symphoma globulifera L. 
Aca urana de V Vouac~powr trmericana Aubl. 
Aipf. Apa' I a;zea ECtrmpsumdra laurifolia Benth 

, • or pe perua r... \t . 
Araracanga . ur JUga . art. 

Copahibarana 
Cumaru 
Angelim Falso 

Asprdospenna desmantbu:m l-.1 11 
Arg. ue . 

Copaifern Mnrtii Havne 
C~u?n:zrouna odorata Aubl. 
Dzmzra excelsa Ducke 
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Jarana 
Jutai 

Itauba 
Mata-mata Preta 
Massaranduba 
Margon~aJo 
Mangue Vermelho 
Pau d'arco 
Pracuuba 
Pi quia 
Sucupira 

Tarajuba 
Umiry 

Eschwei/era jarana (Huber) Ducke 
Hymenaea courbaril L. and H. 

parvifolia Hub. 
MezilmJrus itauba (Meissn. ) T aub. 
Eschweilerrr odora (Poepp.) Miers 
Mani!krrra H uberi ( Ducke) Standl. 
Hieronyu1a alcborneoides Fr. All. 
Rhizophora 'tllt177gle L. 
Tabebuia serratifo/ia (Vahl ) N ich. 
1\tlO?'a pamensis Ducke 
Caryocar villosum (Aubl. ) Pers. 
Diplotropis Martiusii Benth. and 

Boru;dichia nitida Benth. 
Bagassa guia-ne11sis Anbl. 
Humirirr fioribunda Mart. 

35 

TEREDO RESIST ANT Tli\lBERS OF THE AMAZON 
VALLEY 

By EuGENE F. HoR:-: 

Alto Tapajos, S. A., Brazil 

Seven Amazonian timbers are said to resist the attack of 
teredo and other marine borers but not all of them are 
equally resistant to decay and the attack of wood-boring 
insects. Some of these species arc not only resistant to decay, 
marine borers and insects but possess mechanical properties 
Yltruch recommend their use for piling, sheet piling. dock 
timbers, and under-water planking for boats and ships. The 
following timbers are teredo "proof'' or have proven highly 
resistant to the attacks of marine borers: Anauera, Andiroba, 
Jtauba, .\lahuba, Mata-mara. Parinari, and Tapaiuna. 

A N AUERA (Licttnia 71/aCropb)'lltt Bcnth.) 
This is a medium-sized tree found growing in the upland 

forests of the lower Amazon region. It is not abundant and 
it is doubtful if it could be obtained in sizes suitable for 
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harbor works or in sufficient quantities. The reddish colored 
wood is hard, hcaV\', and strong. It is not resistant to decay. 
The resistance of this wood to t he attacks of the teredo and 
other marine borers is due to the presence of silica particles 
(grit) in the wood which ·wear off or blunt the teeth of the 
boring apparatus of the mollusk so that the shipworm cannot 
penetrate the wood. \Voods containing silica are ,·ery diffi­
cult to saw or plane but strucrural timbers can he shaped 
with an ax or adze. Anauera has an air-dry specific gravity 
of t.oo and .weighs about 62 lbs. per cubic foot, air-d ry ( 15 
percent mmsturc content). 

Al\mROllA (C«rapa guitmeusis Aubl.) 

Andiroba occurs throughout the entire Amazon Valley 
from the foothills of the Andes :\ lountains in northeastern 
Peru to the islands in the estuary of the Amazon. It is ca lled 
Crabwood in British_ Guiana; ~appo in Trinidad, Carapa in 
Ve_nezuela . .\iasablo _m Colombia, and Fragueroa in Ecuador. 
It 1s now marketed m the United States under the name of 
Cedro ~tac?o. _It is ~ l~wland_ tree preferring marshy land 
or land w~1ch ts penodtcally mundared. Andiroba is a tree 
of good t!mber fo~ possessio~ a srraight cylindrical bole 
and occ~tonaJly attammg a he1gtu of 1-o feet and a diam­
eter of SIX ~eet above the broad buttre:sses. In the lower 
A~azon _regton. mature timber a\'erages about 100 feet in 
height WJth a diameter of two or three"' feet Th h d · · 1 • e earrwoo 
' 'aries m co or from light to dark reddish h d . 
ah~·ays readily distinguished from the p.alc ~~\\'~ an ~~ n~t 
It IS not as hard or hea' ' r • ()\\ n sap\\ OOu. 
· d 'fi . '} as man: trop1cal \\'Oods having an 

air- ry spccJ c gravlt} of o.7o and wei rh' 
pounds per cubic foot. Straight-grained '~O~~g . about 44 
work but roc-grained material re uirc . . JS easy . to 
to produce a smoothfi · h I qk 5 ~onstderable sandmg 

nts . t ra es pamr and . I 11 and glue-joints hold well I . f . 1 . varms 1 ·we 
insect attacks and d · t 15 alr). reststanr to decay and 

· • ugour canoes m the 1 A · 
estuary arc said to resist the attack f . ower ma?.on 
made on Crabwood at the Forest p s 0 manne borers. Tests 
tory, Princes Risborough E I rdoducts Research Labora-

• .ng an • show that this wood 
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~ompares favorably with Black Walnut (Jug/am 11igra L.) 
m strength properties. Seasoning must be done carefully to 
avoid_ \~·arping a_nd checking. In color and general appear­
ance It ts not unhke Mahogany, however, the grain is coarser 
and it lacks the high lustre and attractive figure of Mahog­
any. In Brazil it is used to some extent for furniture, fixtures, 
ceiling and interior trim. Andiroba logs and lumber are 
exported to England. Owing to irs reputed resistance to 
marine borers as well as its strength properties it should be 
tested as a substitute for ~tahogany plywood hulls for motor 
boars. 

ITAUBA ( Mez.ilmtrus itaubtt [ Meissn.] Taub.) 

This large tree, which occasionally attains a height of roo 
feet or more and a diameter of 30 inches, belongs to the 
Laurel family (Lauraceae). It occurs in the upland forests 
(terra firme) from the Guianas southward through western 
Para and eastern Amazonas to northwestern Matto Grosso. 
The freshly cut hearrwood is of a yellowish brown _col~r 
which fades upon exposure to a dull russet c~lor which lS 

distinct but not clearlv defined from the grey1sh sapwood. 
The heartwood contains an oil and has an oily a~~~e 
and feel. It weighs from 57 to 59 pounds to the cubic foot. m 
an air-drv condition. It is a rather fine-textured wood w1th 
an air-d.}· specific gravity of o.93 to 0:96. The ~ood is only 
moderatelv hard and fairly strong. It 1s not a d1fficult wood 
to season and holds irs shape well when manufacrur~d. The 
grain varies from straight to somewhat roey. It. _tS very 
difficult ro saw, due perha~ to ~he presence of. s1hca par­
ticles. It resists the attack of manne borers and msects. and 
is durable in exposed situations. Tests made by the lnsn~to 
de Pesquizas Technolo~icas de Sao Pa~lo gave the followmg 
results: Specific grav1ty ( 15% _mmst~re conten~), o.~5· 
Shrinlmge: volumetric u.r % rad1a! :.3 %, tan~ent1al 6.6 %. 
Compression parallel to grain:_ ma~nnum crushmg ~trength, 
green wood 7650 lbs. per sq. tn.; atr-dry wood ( 15 !lo m.c.) 
9·9oo lbs. per sq. in. Modulus of rupture, green wood, 16,7?<> 
lbs. per sq. in., air-dry (15% m.c.), 18,300 lbs. per sq. 10

• 
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;\lodulu of cla'>ticiry, green wood. "1,104.000 lbs. per sq. in. 
T he nbo,•c tests indicate that this wood possesses about the 
~ame strcncrth as Yellow Birch ( Betula lutea .\lichx.) when 
used as n c~lumn o r a beam; howe,·er, it is more brittle than 
Yellow Birch . On account of its resistance to marine borers 
this wood is preferred O\'Cr all other Amazonian Hardwoods 
for the bottom planking of boats and ships. It is also used for 
general COibt rtlction purposes, tight cooperage, and cross­
tics. I .:rgc quamities of ltauba logs and staves are exported 
from Santarcm ro Portugal. 

J\ hilL HA ( Licaric1 man/m ba r A. Sampaio l Kosterm.) 

T his is :1 medium-sized tree fonnd growing in the low­
land forests of the Island of the A mazon estuary. The yel­
lo'' ish bnm n wood is soft and easily \\ orked and said to 
resist the att:lt'ks of marine borers. It has an air-dry specific 
of ?.66 and \\ eighs 40 pounds per cubic foot air-dry. 'Jot 
a\'allahle for cxpnn on account of m scarcity . 

,\hTA-l\1."'1 \ (lisclr •. :;eilera odor,l I Poepp. } \l1ers = E. 
Ul.lftrTJJilta Huber) 

The ~a me :'lata-mara is applied to at least s1x species of 
Esclr..L'Cl/cra m the Amazon basin. H owe,·er the above 
species is ~he most important commerciallv. It i~ a medium­
to J.argc-sJzeJ LTCC found in the upland rain forests of the 
Gmanas and .the lower Amazon region where it is very 
~l?tm?anr . . 1 ~ 1s a ,· er~' straight rrce of good timber form, 
\ ' Jeldmg p1lmg 6o feet '1n Iencrtl 6 "'~. h · · 
• t> 1 to o tnc es m diameter (hcam\ ood) at the sm 11 1 d . . . a enc or squa re heart nmhers 1 2 
mchcs X 1 2 mehcs X f 1 Th . 
1 , -+0 cer ong. e wood 1s cxtremelv 
l'ar:ll. hea') , compact, rough. strong and heavy weighing 
72 JS. per t'll. foot (air-drv). and having an . ~d· 'fi. 
gra\'H)' )f 1 · • a1r ry spec1 c 

, I . . ' 'j: 5· t .Is extreme!~ durable and highly resistant 
to ~ 1<: at rae ,s of msccrs and mar ine borers The . . 
straight and c:rossties with sapwood o l h .. d g.ram IS 
badly when exposed r h h . n >Ot Sl es split very 
to check and ~ >li; is ~~,a~lvot troptcal su.n. Thi~ tendency 
radJal and tanJcntial ~luinka'gcd~~e to ~l~e lugh rano b~tween 

· or P1 mg and dock timbers 
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the sapwood should be remo,·cd as the resistance of the 
sapwood to marine borers is not known. In Brazil this timber 
is highly esteemed for foundation timbers for buildings, 
bridge timbers, mud sills, wharf timbers, piling and cross­
ties. 

P.-\RThARI (Parinnrium Rodolphi Huber) 

This is a medium-sized tree found in the upland rain for­
ests of the lower Amazon region. The dark yellow wood is 
extremely hard and strong. Parinari logs are almost impos­
sible to saw on account of silica particles in the :voo.d. It 
can, however, be shaped with an axe or adze and IS w1dely 
employed for keels _and keelsons i~ s~ipbuilding owing to 
its resistance to marme borers. Parman IS largely employed 
along with .Mata-ma~a f~r piling a~d dock tim_bers in t~redo­
infested waters. Parman has an atr-dry spec1fic gravity of 
1 .o6 and weighs about 66 pounds per cubic foot air-dry 
( r 5 o ~ moisture conrenr). 

TAPAHJ~A ( Dicorynia in gens Ducke) 

The range of this medium-sized tree is limited to moist 
sites in the upland forests of certain pans. of the State of 
Para notably in the .\lunicipio of Almenm between the 
flood plain <)f the Amazon and the .serras de :ucuma~duba 

d A n The heartwood whtch compnscs onh: one-an ramut . • . . · ' d k 
third of the diameter of the trunk m this spec~es. IS ar 
reddish brown, rather sharply defined from the _light .br~\\~ 

. d It ·Is hard heavv rough and strong. Alr-df) "oo 
sap\\OO · ' ·' d · h 6 ounds per 
has a s1)ecific gravitY of o.9o an ~velg s 5. P k 

l . f 1 . ery· durable and resistant to msect anac s. 
CU )IC OOt. t IS \" . ')' • 
I p , .t ·s used for durable construction, pi mg, crosstJC:S 
n I afra 1' J chicles A closely related species from Sun-

an{ or 1eavy v · . uin parnemis Benth.) was 
nam called Basra Locus ( D~eoryenheart timbers and planks 
recently used to replace the Gpre C al This wood is 

d . . I I k tes of the anama .. an . 
use. m ne oc . ga · . b use of the silica particles 
resistant to marme borers eca . Surinam it is not con-
contained in the wood: Howeve\t barklak ( Esclnz.>eilera 
sidercd as teredo resistant as ' an 
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/o11gipes ( Poit.] Miers). In Brazil D. paraensis is one of the 
most common of the larger trees found along the entire 
course of the Rio ~egro and its tributaries. with the excep­
tion of the Rio Branco, from ~lanaus to and beyond the 
frontiers. In spite of its abundance and large size It is little 
used and without a common name. Some of the earlier ex­
plorers described this tree under the name of Angelique do 
~ar.i "hich is nu longer used. This wood is called Angclique 
~~ .French Guiana .whc~c it is used for joinery, furniture, 
p1lmg: po~ts, crosst1cs. nght cooperage and for general con­
strucnon purposes. 

T ESTS OJ• S0.\·1£ CORKS FROM BRAZIL 

Hy D. Gun.HER\lE DE ALMEIDA 
Porest Products Laboratory. Forest Service, Brazil 

ln~~rest in this subject was aroused bv the "Note on 
Brai'.lhan Cork'' .by P. L. Burrrick in Tropical Woods 68: 1 1. 

~-Je st~tcd t~ar It has long been known that a kind of cork 
~s 3\'atl.ahlc m sourh-ccnrral Brazil which is used locall f 
msulaoon,. the mnjor industrial use of cork. Xot muc~ h~ 
been puhltshed regarding either the tree rh h f h · · h · . . e c aracter o t e 
count.ry m w tch lt grows, or the qualitv of the cork \1r 
Buttnck ~tared that a good deal of mone\· would h . . . 
spent to mcrease Brazilian output to meet ~orth ~ve t~ be 
needs. I Ic added that the s ecies h . ~encan 
Kielmeyera cori,rcea· ~Ian (~ .1 • Gas b~en tdennfied as 

I • · arru \ umferae) but th 
mor; t lan nne ~pcci~~ may be tn\'Oi\'ed. ' at 

\\ ell known Braz1han authors · 1 d' 
I'. T. Fonseca, j. G. Kuhlmann: :~~ ~ mg F ~ J. C. H~ehne, 
and others wrote about Brazilian cork~ Correa .• A. Lofgren 
the c:hara~tcr of the region in which rh ~roducmg trees and 
c\'cr, earned nut laburarorv t . hey gro\\1 .. None, how-

. ests on t e matenal. 

,, IATFI{JJ\L .~\' I) T ECH\'IQUE 
Cork samples numbered ~-~- -

Professor Joao Gcraldo 1\uht' 11 to 2{83 were furnished by 
mann, Dtrector of the Botanical 
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Garden of Rio d~ Janeiro. Pro!essor Mello Barreto supplied 
the samples of Ktelmeyera cmacea Mart .• No. 2949. All of 
these. san~ples were collect.ed from . cork-producing trees 
growmg m the State of Mmas Gcrats, Brazil; in most rhe 
genus and ~pecics has been authoritatively established b,· 
those botaniSts. · 

The author is especially indebted to l\trs. Eunice Pinto de 
Barros for the microtechnique and micrometric detennina­
tions involved and which were employed before \\ ith good 
results by J. V. Natividade, Portugal, to cork from Ponugal. 

The transverse, radial, and tangential sections for histo­
logical and cellular study were cut on a sliding microtome 
from small blocks infiltrated with paraffin. Sections 25 to 301' 

thick were obtained. The sections were put in xylene to 
dissolve the paraffin; passed through a senes of alcohols of 
decreasing strengths (absolute alcohol, 96% , 75%, so%, 
and 20% ); washed in distilled water; placed in iron alumi­
nate solution for 1 o minutes; washed in distilled Witter; 
placed in an aqueous solution of hematoxylin 5 to 10 

minutes; washed repeatedly in d!.stilled. water; dehydrated 
(by passing through alcohols of mcreasmg concentratons); 
xylene; mounted in Canada balsam. 

Description of the Corks 

~umber 2-77. Aspidosperma tomentosum Mart. 
' Apocynaceac. 

C'.O~t\rox NA.MF.-"pereiro do campo" 
GE!\FRAL APPFARANCE.-SampJes 10 em. Jong, 5 em. broa~ 

and r em. thick. Color ligh~ yello~. Insect holes pr~~te: 
tl~~ outer face; depressions m t!'e 1~ner face. Growt Y 
v1s1blc on transverse and longttudtnal surfaces. 
· · c 11 waU defoi'JDJ· 

. \II~U'~F. ANATO,\tY.-Transv~rse secnon. e 'C1JI Sflber. 
tton stmllar to that observed tn the ~ork of ~dt t is too 
L. This deformation is said to result 10 a pro uct 

8 

thin and hard. d as reviously 
Tangential section. Cell walls de~ormeted or ~ot, were 

noted. ln both sections some cells, ISOla 
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colored dark blue by the hemato7~:ylin, probably because of 
tannic compounds. 

~umber 2 778. Emerolobium ellipticum Bent h. 
I .eguminosae-Mimosaceae. 

CO\lMO"i ;-.;A \lt..-"favela branca" 
GENERAL ,.PPF-\RA:"CE.-Samples 7 em. long, 5 em. broad, 

and 1 em. thick. Yellowish brown; a few signs of borers; 
distinctive appearance caused by thin growth lavers, con­
spicuous on transverse and longitudinal surfaces. · 

\~INliTE A\ATO.\>I"i.-Tran~erse section. Cylindrical cells 
radially e~ongated, col?red mtense blue by hematoxylin, 
d1sposed 10 pallisade nssue. Cells not elongated 1·adiallv, 
d.Jsposed in concentric layers, generally two or three cells 
w1de, colored yello" ish brown bv hernatoxvlin. 

Tangential section. The cells . of the concentric bands 
appear .as sinuous lines in this section; other cells rounded 
and uruform. 

Number 2779. Fagara sp. Rutaceae. 
COi\l~lON '\.A\tE.-"marnuda" 
GE:.NER.:L APP.EAR.Al'\CE.-Samples 3 em. long, 2 em. broad, 

1. em. thJck .. Ltght y~~low; m~er surface with small depres­
Sions bu~. Without \'!Sible lenticular pores. '-:ormal growth 
layers nstble but not conspicuous. 

\11!'1. TF. A.'ATQ:\~Y.-Transverse secnon. \Valls of cork 
cells commonly wnnkled, gi\ ing a corrugated a 
the ttssuc tangentially or as if radiall, ·r ppearance to 
blue .by hematoxylin. Sclerotic cells •sol:t~~tche~; colored 
also m layers two to four cells ''ide· d' . o.r m groups, 
colored. • •stmcttvely yellow 

Tangential sccLion. Cork cell 1 . . 
shape because of prcvioush ~ podygonal; 1rrcgular m 
waflcd sclerotic cells '·ell • menlttone deformation. Thick­

.r ow co ored. 
Number 27Bo. Agonandra b .1 rasr tense l\ liet·s 01 CO\Il\lo:-.- XA.\IE.-"tatu , ,( · ac:aceae. 

. • pau marfim" 
GJ.:"\F.RJ\1. APPI"ARA."iCE -S I . 

long, 3 em. broad. and I.~~ es of trrc.gular size, 1- em. 
5 4 em. thick; outer surface 
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very rough; inner surface irregular; yellow colored· with 
many insect holes. Growth layers thin and not 'ea ·1 . d sty 
observe . 

l\Ul'UTE A~ATOJ\IY.-Transverse section. Deformed cell 
walls give a wrinkled appearance to the tissue. 
Tangenti~l section. Scattered b~ue stained cells conspicu­

ous in the hght-yellow colored ttssue. 

Number 278 1. Aegiphila sp. Verbenaceae. 
GE~ERAL APPEARANCE.-Pieces 5 em. long, 3 em. broad, 1 

em. thick. Outer surface corrugate, with some slits; insect 
holes present. Growth layers easily seen on the transverse 
and radial sections. 

,\UNUTE ANATOMY.-Transverse section. The cells are lar­
ger than those of previously described corks; disposed in 
radial series. Cells in outer part of growth layers radially 
compressed. 

Tangential section. Cells large, polygonal (mostly penta-
gonal to octagonal). 

Number 2782 . Pisonia tomentosa Casar. Nyctaginaeeae. 
" 1 "" b'" COMMON NAME.- pau epra, pau uru u 

GENERAL AJ>PEARANCE.-Samples 3 em. long, Z em. broad, 
1 em. thick. Dark brown; signs of i.nsect bore.rs frequent; 
inner surface with depressions but Without lenticular pores. 
Growth layers visible on transverse and radial surfaces but 
~ot conspicuous because of the dark color of the suberose 
tiSSUe. 

· n Six growth lavers 
'\1JXUTE ANATOMY.-Transverse sectto · . '· 

occupy 8 mm. of radial width. Sclerotic cells. With varyhmg 
11 • • gularly d1sposed, ot ers 

wa thtcknesses are present, some trre h 1 yer 
farming bands one to four cells thick near the growt a 
margins. . 

Tangenrial section. Cells large, nearly isodiametne. 

Number 2783. Not identified. lon z em. broad, 
GE"\f.RAL APPEARANCF..-Samples 3 em.. f' med· surface 

1 to 2 em. thick. Color darl<, appeanng u • 
rough; very hard, lacking elasticity. 
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Number 2949. Kiclmeyt•ra coriacea Mart. Guttiferae. 

co:O. I MO~ ="""u .-"pau santo" 
Gl.:- LR :I,L APPF.ARA~cr. .-Samples 5 em. long, 5 em. br?ad, 

and 1 em. thick. Color yellow. The outer surface has light 
~rav longitudinal wrinkles and some insect holes; the inner 
surface }~as depressions and a fe\\' lenticular " pores" (from 
the canals) . Growth layers visible on transYerse surface. 

~u:-;un~ AXATO:'.lY.-T ransverse section. Cell walls greatly 
deformed. making measurement of cell dimensions difficult. 
Deeply cnlon:d cells scattered or in groups of two to many 
in radial disposition. 

Tangential section. Cells irregular in size, shape and color. 

T ABLE 1 
Sll.E OF CELLS ( M ICRONS) 

Transverse section 
Tangential 

section 

Radial direction 
(lcnbrth) 

Tangential direction 
(width) (diamerer) 

Specimen \1a:o- ,\lini- Aver- ~la.xi- ~lini- Aver- Max- Aver-
number mum mum age mum mum a~e mum age 

l 7ii 37 1H 28 31 17 18 31 15 
l ii8 90 '1.] 16 
1779 62 15 4S so 2S 34 so 1S 
l 78o so ·~ so 37 61 ., so 
2781 87 l j so 8-I p 61 75 15 
1782 8] 5J 8-I 75 87 84 
l<).W 37 20 so 38 50 45 

Note: Cork ~o.'s zn8. 278o. : 781, z78:, and 2949 could not be 
measured exactly bccau~c of cell deformation. 

THE Tt.STS 

T he limited number of cork samples of each k' d d h . 
II 

· I' · m an t etr 
!>ma :-.tzc llllltcd the rests and did not perm't d . d . · 'I 'h' ' I estre repeti-
tions. IS srudyf must be reO"arded as P el' . . • 

1 
• • o r 1mmary 10 char-

acter on \' . 1 he purpose was not at th' . 
final ~gures on any of the corks in ue~~i~~age, t? estabhsh 
to hnng forward a moderate amou~ of d . It v. as, rather, 
of Bra'lJltan corks and thus fum· 'h 'nf ~ta on .a number 15 I om1auon whtch would 
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give a g~neral i?dication of the character of each and permit 
compansons With the cork from Portugal, this latter beinO' 
taken as the paradigm of good quality for the product. 

0 

Pemreability Tests 
To test the soak resistance and pro,•c the floating abilirv 

some of the cork specimens were forced by means of glass 
weights to the bottom of Borel flasks filled with distilled 
water. They were submerged thus for four years. At the 
end of this period of immersion all specimens of cork floated 
promptly. 

During the permeability and floating test it was noted 
that some of the corks changed the color of the water in 
which they were soaked, as follows: 

Species 
Aspidosperma tomentosum Mart. 
Enterolobium elliptictnn Benth. 
Fagara sp. 
Ag011andra brasiliense Miers 
Aegipbila sp. 
Pis011ia tomentosa Casar 
No. 2783 (not identified) 
Kielmeyera coriacea Mart. 

Color of infusion 
yellowish 
\ ·ellow 
no color 
no color 
no color 
deep yellow 
light yellow 
no color 

To determinte the amount of water absorbed during the 
period of four years' soaking, ~he specimen~ w~rc pu~ on a 
glass surface in a dry place With enough a1r c1rculanon to 
remove the excess of water that dampened their surfaces. 
As soon as they became free of surface water, they were 
weighed with an analytical balance to the nearest o.oo5 gr., 
then transferred to an oven and dried at a temperature of 
10o° C to constant weight, and again weighed. Mois~re 
content was calculated as percentages of oven-dry we1ght 

of the cork. 
From the results tabulated below it may be seen that. on!~ 

the corks of Enterolobium ellipticum7 and o_f Aegtpbi 
12 

showed a moisture content percentage very_ h1gh as <:_Om­
pared with that of QuerCUS suber selected for companson. 
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TABLE II 
Mo1S11JRE CoNTE-'' 

No.93 

W "ght before Oven dry Moisture content 
e~" . weight (Percent of oven-

Scientific name 
... png "gh) 
(gr.) (gr.) dry we• t 

Quercus subcr l-910 1.005 zSc) 

Aspidospcrm.:z tU111t71tosum 1.()90 •·540 94 
o.6oo 590 Emerolobium dliprirum 4·140 

•ss Fagara J,· 1.020 0400 
;.o~o 1·940 161 Agomm ra brasilieme 

610 Aegipbila sp. J.OZO 0415 

Pisonia tO'Inetuos.: !.OiO 0470 HO 
KidmeyerJ rori.uea 1.175 0.755 188 

Density Det ermi?un ions 
The samples were weighed as previously described. This 

weight wa:> rhcn di,·ided by the volume o~ the ~ample 
measured to the nearest hundredth of a cub1c cen~tmeter 
( 0 .0 , 0 cm.ll) in a Breuil Volume-meter (mercury displace­
ment). 

TABU.. lil 
DF~'SITY OF CoRKS 

\\'eight Volume 
Scientific name (gr.) lcm3) Densitv 

Quercus mber 1.110 8.55 0.14 
Aspid os P•'T71UJ umu:ntomm J.ilS 11.6! 0.29 
Emerolobium dliptictmz l-930 7·19 0.40 
Fag:;::!,. o.z6s 3.63 0.07 
Ag ra br.zsili£'71St •·335 5·09 o.z6 
Aegipbila sp. o.sos 4-44 0.11 
Pisrmia tomemosa o.835 7-12 0.12 
~o. :783 (not identified) J.ll5 7-05 0.44 
Kielmeyer.:z roriacea 3·130 9-ll 0.34 

T~1c sample of F~1gara was of ~·ery low density, indicating 
poss1blc usc of rhts cork for llfe-saver and other floating 
devices. The sample of Emerolobium ellipticmn and that of 
i'\o. z7R3 (not identified) were comparatively of \·ery high 
density; rh~ ~orn;cr contained "resin pockets," the' latter 
contamcd dtsrmcm·c granulosc masses unlike anv other cork 
~udkd. · 
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Compressio1l Tests . um load was 
· k'lograms at maxJm · rs to 

The crushjng strength m ~ 1. n square cenumete 
..... f spectmen d red on a 

di,•ided by th~ area o ,, . The rests were con. uhc d by 
dercm1ine "umt strcssh: designed for usc wit woo 

. 1 ring mac me umversa res . . I d 
Amsler & Co., Switzer an . 

TABLE IV 
OF Co~R~.K~S:__ __ "Tt::;:-;,~~ CoMPR.ESSin; S-rRf:~<.'Tl!_ --- Unit stress 

-
_____ -=..:__--LL(;oad Area 2) 

Scientific name 
( 2 ) (Kg.cm. 

(Kg.) em:.. . .:...-----

Quert"tiS suber 
Aspidosperma tf7!11e:'rtosum 
Emerolobium elllptrcum 
Fagara sp. 
Agonandra brasiliense 
Aegipbila sp. 
Pisoma tomemosa 
Kielmeyera coriacea 

1,520 
466 
po 
200 
240 
410 

IJO 

240 

7·07 
7·07 
7·07 
2.25 

5·30 
4·00 

3·75 
7·07 

214·992 
65-912 
45-200 
88.880 
45·280 

105.000 
34·66o 
33-946 

!\ore: Cork No. 2783 (not identified) was rough and brittle making 
It 1mposs1ble ro test its crushing strength 10 the same manner as the 
ochers. 

The "unit strain'' was determined dividing the total strain 
of the cork sample under the maximum load by its total 
thickness. The result shows the strain per unit of linear 
thickness. AU measurements were in millimeters. 

TABLE v 
COMPRESS!\'!'. STRAI:-1 I '!'II CoRKs 

Cork Total Unit 
Scientific name 

thickness strain strain (mm.) (mm.) (mm.) 
Quercus s·uber 6.8 6.o 0.88 Aspidospemtll tomemosu:m 8.5 6.o ~1/terolobium ellipticmn 0.70 

9·6 7·0 0.7"l. agara j,· 
8.s Agomm ra brasilie11.Se 6.o 0.70 

Aegiphi/a sp 10.8 6.s o.6o p· . . 9-0 7·5 0.83 z~oma tomentosa 
Kzelmeyera C()r. 10.8 s.s 0.(8 ~ tacea 

9·6 6.o 
0.61 
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JU:st:LTS 

The salient feature brought out by this investi~ation .of 
rhc properties of certain Brazilian corks was the w1de vana­
tion of the results. For this reason, although none of them 
arc as good as the best Portuguese cork. it would be possible 
to selc'Ct from among the different kinds of Brazilian corks 
the one best suited for each specific use. 

l:.WJ.ASATIO:S 0. fiGURES 

Phowmicrugraph!> of Brazilian corks. X So. 
Fig. 1. Aspidospmn.1 tomemosum. "o. 2i77· Transverse section. 
Ftg. ~. Aspidospcnna tO?IlC'IltoswJI, ~o. l7i7· Tangential section. 
Fig. )· Fagar.r sp., '\.o. !7i9· Transverse section. 
fig. -l· Fag.rr.T sp., l\o. 2779. I angcncial section. 
rig. 5· Ag011.rndra brastliense, ~o. 1780. Transverse section. 
r:ig. 6. A.~OJIC/IIdra brasilie11se, _'\'o. 1780. Tangential section. 
l1g. 7· Ktelmeyt--r.? coriacea, !"o. 2949. Transverse section. 
~tg. 8. A~gi~bila sp .• \;o. 2781. Tangential section. 
F •g. 9· Ptsoma tomenrosa, 7'\o. 27112. Transverse section. 
Fig. to. Pis011ia rwm:ntosa. '\o 2782. Tangential section. 

~OTES 0~ A T I\1B£R SCRVEY J~ EASTERN 
~ICARAGUA 

TJy PALL SH \">K 

Escrtela A!,rricola Panamericana, Honduras 

Purpose of Su,.,..;cy 

. _The United Fruit Companv is de,·eloping plans fo r util­
tzmg fc~rcst products from its.lands in the Central American 
Rcpuhhcs. A survcv of the Punta Gorda t f E 
~· . ract o • astern 
.I JC.'aragua was made for ~he purpose of detem1inin the 
a_mounr of usable woods m a virgin stand of Cor! an 
umber on land heretofore undeveloped f b P Y 
tion. or anana produc-

Description of Area 

~fhc Punta Gorda River flows inro the C .bL 
PoJnt al f fi · an uean ar a 

lOUt orrv- ve mtlcs south f Bl fi . · o ue elds, '\J1caragua. 
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The ar~a sur:'eyed .lies .on both sides of the river beginning 
at a pomt th1rty m~les m~and from. the coast and extending 
upstream fifteen mtlcs. Natural umts are fom1ed by tlibu­
tarics of the Punta Gorda, all of which are na,·igable with 
sm~ll boars or flat bottom power barges. The topography 
vartes from flat swamp lands on the downstream side to hilly 
bnd in the upstream section where a maximum elevation 
of .6oo f~et is reached. The flora is typically rain-forest with 
~ruforn:my in composition. The average annual precipitation 
IS 1 16 mches and the mean annual temperature is 8z ° F. 
There is a season of lessened rainfall during the months of 
February, !\larch and April but rains never cease entirely 
at any season. The soil is always wet but will support log-
ging machinery. ' 

Soil varies from sandy loam along the river vegas to clay 
loam in the hilly sections. Pure clay is found on steep slopes 
where organic matter seems to be carried a·way by rains as 
rapidly as it is formed. The soil in swamp areas is composed 
of deep layers of matted vegetative material sometimes 
having the appearance of peat. The slow rate of decomposi­
tion appears ro result from the land being submerged under 
water several months of the year. 

The net area or productive timberland cruised is 1 1,622 
hectares. The gross area ?f the tract is approximat.ely 32,ooo 
hectares. The difference IS made up of waste land m macces­
sible swamps, abandoned banana plantations and waterways. 

Survey Methods Used 
The cruise was made by the strip method. ~arallel Lines 

were cut at one kilometer intervals and perpendtcular to the 
river or its main tributaries. These lines were about a meter 
in width to permit passage of a .man afoot. They were cut 
in advance of the cruising party m orde.r that their acc~racy 
might be determined. Bearings of the hnes were estabhs~ed 
by compass. The native bushman has a. system of runnmg 
straight lines once a bearing is fixed whtc~ about equals .the 
accuracy of a compass. He uses stakes set 10 the g:r?und m a 
straight line so that at least three are always vJStble on a 
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bacl,sighr. The chopper looks back and lines ~imself in on 
rhe st;kcs, establishing a new one when the tlmd o.ne back 
is almost out of sight. The crew that chopped the lmes also 
measured the d1stance and set stations at 1 oo meter inten·als. 
Cross lines were cut to connect cruise lines and allow pro­
!.::rcss' ,·e tra\·el. 
.. Strip ·width was fixed at 6o meters, 30 meters on either 
sidL of the center Fne. This v. idth, at kilometer internls, 
thus gaye a 6% cruise of the area. 

A few days were spent training nat iYe bushmen to take 
tree measurements, pace distance to strip limits and allow the 
chief of the sun·e) to become familiar with tree species of 
the region. \lore reliance was placed in identification by 
bark and outer wood characteristics than by floral char­
acteristics. Often It ts impossible to see the crown of a tree 
and one is ne\·er certain frcm which tree lea,·es or fruit have 
fallen. Trees are often barren of flowers and fruit for a con­
~ider~ble fart o~ the year thus adding to the difficulty of 
tdenoficauon '' 1th tloral specimens. Examination of ·wood 
and bark by chopped specimens offered the most reliable 
means of identificari_o~ on this job. Odor. taste, density of 
wood. sap characrensrtcs, color of wood and a multiplicitY 
of bark characteristics. ~\'ere. us~d . ~1 of the native abilit)r 
of the bus~an was unhzed m 1dent1fying species. Twenty­
one log sp~cJmen~ were cut and brought out to a mill and 
sawed .up mro ?illets for later checlung ·with previously 
detcnmned spectmens. 

~ruising was done by a five man par ry consistin of 
chtef. rccord~r, nv? machete men and a tree mcasure~ent 
man. The ch1ef estimated approximately So percent of the 
trees and the .rree measmement man measu red the other 20 

percent _for dtameter and height. This enabled the estimator 
~ conunually check his estimates ·with measured trees 

1 
~ces ~were measured \\-ith diameter tape and abney hand 

~el. fhe recorder was necessary to protect notes from 
ram and allow the tree measurement man and . 
concentrate on their work. estJmator to 
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~ merchantability standard was established which re­
qmred. that a tree contain a log having minimum dimensions 
of 12 mches diameter inside bark at the small end and r6 
fe~t of length. The following data were taken on all trees: 
Dtameter breast high or diameter ahove buttresses; the 
number.of r6 foot logs to a 12-inch minimum top diameter. 
Bark thickness was studied to detennine deductions neces­
sary to give the inside bark dimensions. In the absence of 
volume tables applicable to this class of timber, each tree 
was reduced to logs and each log scale recorded separately. 
The summation of the logs rhns ga,·e the tree volume. T aper 
w~s found to be of sufficient uniformity to pennit use of 
th1~ method of determining tree volumes. The International 
~ -mch log rule was used for determining volumes. A 5 per­
cent cull factor was used to cover unseen defects. 

The net area of productive timberland cruised was 1 r ,62 2 
hectares. A total of n6.23 kilometers of strip were cruised 
with a net area of 697.3 2 hectares inventoried. An average 
of four kilometers of strip were run per day with approxi­
mately 29 effective field days of cruising time. In all, 1 r ·5 
days were required to compile the data. 

Summary 
The following table is a condensation of data collected 

on the survev. This table gives three factors essential to 
planning an operation in tropical forests. There are other 
physical factors that are important also but these three cover 
the silvical conditions. 

1. Frequency of merchantable stems per hectare by 
species. 

2. Board foot volume per hectare by species. 
3· Board foot volume of the average tree by species. 
Volumes were totaled by stri~s and a hectare fac~or 

worked out for each strip and applied to the area f?r wh'?~ 
that strip was the sample. For example, Santa M:~na (Ca o 
phyllum sp.) was found only on cwo strips havmg a total 

. · f 0 hectares Thus the 
1 1. 7 ktlometers and a stnp area o 7 .2 . • 
figure 70 (rounded off to the nearest hectare) m column 5· 
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This column is a comparative scale of the distribution of 
species in the net area cruised. A theoretically perfect dis- u e ., ...... 
tribution would be 697 for any given species in column 5 § JS e~ 

of the table. The lower the scale, the poorer the distribution. ou 

~~ 
-=~ ·~ 

>g..-. 0~ '0 .!1 .... lXI 
It is noted that Cedro Macho (Carapa nicaraguensis) has Species > ...... .. :q ir the best distribution with 655 out of a possible 697· 

~u~ ~~~ uCI:l 
r: ::z: lXI r:::z: r: e .0~ 
~tl~ u .. uf-4 § u ~:r I> u 1>._ 

VoLUME SuMMARY AND SPECIES DtSIRIBUTJON 
<C~.. ....... <c.. <o :z~ 

Balsa ., OcbromJJ sp. 
u E ...... .015 ·09 ·315 17 309 u .... 
E u E~ Zab,.te ... ., 
0 en ~lXI ·~ 'tlloCIIrpum Wride 
ou 0 II) 

-l;t. -015 .07 ·345 s 71 

>~~ z~ ~~ '0 ·lil '0": Santa Maria 
Species ... .......... .... ... 

.... ~ Calopbyllum sp . 
~g:2 u u ~g u CCl .015 .07 ·300 5 70 

bl)u II) .... 

e ::t ~ e ..... "' .... .0 - .or; Cola de Pava 
~1..4 ~ 

u ..... ~ ~-- § ~ E u Cuptmia asperula > .... ::1 II) .015 .()() •195 -' CJ ~l!""' 

~ci: .;j'O z~ 
ll 141 

<c:l- ....... z ::c Man wood 

Cedro Macho Minquartia guianensis .020 .o6 .170 17 26J 

Carapa nicaraguensis .620 1.01 ·562 71 3 655 
Lagarto 

Ebo Ztmtbo~lum microcarpum .010 .o6 ·38o 14 241 

Cou:marouna oleifera .6]5 ·35 1.910 197 557 •Dead Laurel was tabulAted beeause examinAtion showed thAt most Aceituno "Negrito 
Simaruba glauca ·300 .o6 4 90 '5 244 

of the material could be salvaged and fully utilized. Natives relate 

Laurel Negro that rhere was a hurricane in 1933 which blew down thousands of 

Cordia alliodora .255 .6o ·415 391 646 
Laurel trees. The blown down trees are very much in evidence today 

Laurel, dead" and are in a well preserved condition. The sapwood has long since 

Cordia alliodora ·130 ·34 ·38o r8o 
rotted away leaving the sound hearrwood. 

Guava colorada 523 

Rtr.Jenia sp. 
Barba Chele 

.280 -47 .6os 251 536 

Vocbysia ferrugmea .205 .1 8 1.240 100 s..S ~ancito 

!fim>nyma alchorneoides 
A METHOD OF DETERMINING THE SPECIFIC 

::--T~pero 
.150 ·34 ·435 r8o PI GRAVITY OF SMALL WOOD SAMPLES 

Acbras Zapota .120 .03 6o By J. S. BETHEL and E. S. HARRAR Pan Suba 3·505 2 

Lecytbrs commcensis 
Campano 

.165 ·09 1.825 2( 229 During the course of a recent investigation it was neces-
Gwrrea sp. 

Gwpinol .075 .J 2 ·595 40 p8 sary for the authors to determine the specific gravity of a 

H ymenaea sp. 
·015 ·04 

large number of short sections of increment borings. ~e 
Cedro Real 1.710 3 67 use of the standard volume displacement method to obtam 

Cedre/4 odorat11 .070 these measurements with propc:r accuracy £,roved. to be 
Ct.x 7. 

.10 ·700 52 n6 
7 UrAM cbrysamba .o6o . o6 

both difficult and time consummg. As an temaove the 
·940 7 Jo8 "volumeter" illustrated in Figure 1 was developed . 
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F I C. I 
VOLUMETER USED TO DETERM INE THE 

GREEN VOLUMES OF INCREMENT CORES 

No.93 

In ~se. the w~ole instrument, exclusive of the capillary 
tube. JS filled wnh mercury. T he capillary rube is placed 
on receptacl~ A and the hypodermic syringe B is depressed. 
~top7ock D IS ~pened and the height of mercury reservoir C 
~s adJUSted. unul the level of the meniscus of ·the mercury 
m the caplllary mbc coincides with the zero mark on the 
gauge. The stopcock D is then closed and the instrument is 
ready t? use: To measure the volume of an increment core 
the synnge 1s released and the core is placed in receptacle 
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A. Th~ capillary tube is positioned on the receptacle and 
the sy rmge depressed. The volume of the core is read on the 
guagc. To improve the accuracy of the instrument several 
capi~aries of various bores were prepared for tests with 
spectmens of different sizes. A tube with an inside diameter 
of 3 millimeters was found satisfactory. 

The gauge was calibrated by filling the system with 
mercury and adjusting it to zero as previously described. 
Small increments of mercury were weighed and dropped in 
the receptacle and the syringe depressed. The height of the 
mercury column above zero was measured and recorded. 
Several series of such measurements were completed cover­
ing the entire length of the tube. From the known specific 
gravity of mercury and the measured weight, the volume 
of each increment of mercury was obtained. Using these 
data a regression of the form Y = b X, was computed with 
Y equaling height above zero and X equaling volume. The 
constant b was detennined by the method of least squares 
and having made the determination, the height above zero 
for even increments of volume was calculated. A separate 
regression was required for each size. capillary tube .. 

After calibration of the instrument 1t was felt that 1t would 
be desirable to compare its accuracy in the determin~tion of 
volumes with another standard method. Accordmgly a 
standard volume displacement set-up, of the kind described 
in Army-Navy Aerona~tical Sp~cification AN-W -4a, • w~ 
made using a ChainomatlC analyncal balance and ~ very thm 
suspension wire. The green volumes of twenty-siX loblolly 
pine increment cores were obtained by this standard water 
displacement method and al~o using the "yolumeter." ~he 
oven drv weights of the bonngs were obtamed and sp.ec!fic 
gravities calculated using both sets of .volumes. A scaosncal 
analysis was made to test the hypothesiS that the two ~ro.ups 
of specific gravity values were from the same popu .at•?R· 
A "t" of o.t2o6 was obtained. This "t" value was not s•gru -

-- . · 6 ·on wood determination of 
• ~rmy-Na~ aeronauocalA spec~a}or~es, Wrlght Field, Dayron, 

spectfic gravtty of,. 1942. rmy 
Ohio. 
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cant and therefore the null hypothesis must be considered 
to be valid. 

~umber of comparison~ 
Sum of rhe differences 

Ten to determine whether specific 
gravity valuer obtained by tbe 
'WIIter displacement m ethod and b1 
the mercury volumeter metbod 
could be asrumed to be from tbe 

same population 

Sum of the squ~rcd dc\'iations from the mean 
Standard de\'1anon 

16 
- I 

66.18 
1.63 
O.JlO Standard error 

t o.no6 

Since no significant difference between the methods of 
obtaining the specific gravity of increment cores was 
demonstrable tt was assumed that the use of the volumerer 
as a substitute for the usual volume displacement technique 
in specific gravity determinations was justified. 

After establishing the utility of this method for deter­
mining specific gra\·ity when applied to increment borings 
it was also tried with small samples of veneer and small 
bloch of the size frequently used in sectioning wood 
samples. It was found to be equally applicable to these. 

THE YJ\LE \VOOD COLLECTIONS 

Accessions 
At the end of the calendar year 1947 the total number of 

catalogued wood samples in the Yale wood collection 
amount~d to 44·579. rcpr~~cnting t 2,582 named species and 
l ,8~6 genera of 2 36 famthes. There were 1 ,o6s accessions 
durmg the year. The three largest single contributions were 
from ( 1) the Ne\,,. York Botanical Garden ( 394 duplicates 
of woods collected in Brirish and Dutch Guiana); ( 2) the 
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Conservator of Forests, British Guiana (343 duplicate wood 
specimens from the Forest Station in Mazaruni ); and ( 3) 
from the Comisi6n de Botanica del Valle del Cauca, Colom­
bia ( 134 duplicates of woods collected by Dr. j ose Cuatre­
casas). The sources of all the wood samples accessioned are 
as follows: 

Africa: Mr. W. F. Opdyke, Cleveland Heights, Ohio 
(wood of South Africa); Mr. F. Peche, Brussels, Belgium 
(woods of the Belgian Congo) . 

Australia: The Bernice P. Bishop Museum, Honolulu; 
Council for Scientific and Industrial Research, Melbourne, 
Australia. 

Brazil: Dr. D. G. de Almeida, Servi~o Florestal, Rio de 
j aneiro; Dr. A. Ducke, Instituto A~ronomico do Norte, 
Belem, Para; Museu Comercial do Para, Belem, Pari. Dr. W . 
Andrew Archer, U. S. Bureau of Plant Industry, BeltsVille, 
Md.; Mr. Herbert Mead, Long Island City, New York (trade 
sample) . 

Colombia: Dr. jose Cuatrecasas. Comisi6n de Bodnica del 
Vaile del Cauca, Call. 

Cuba: Mr. Alberto J. Fors, Havana. 
British Guiana: Conservator of ForestS (Georgetown); 

The N ew York Botanical Garden. 
Dutch Guitma (Surinam): The New York Botanical 

Garden. 
Hawaii: The Bernice P. Bishop Museum, Honolulu. 

Ho11duras: Chicago Natural History Muse~m; Dr. V. C. 
Dunlap, The United Fruit Company, Lancetilla. 

Mexico: Mr. T. MacDougall, New York, N . Y. 
N ew Zealtmd: Mr. W. F. Opdyke, aeveland Heights. 

o~:umta: Mr. W. R. Barbour, Hampton, South Carolina. 

R. En · Director of For-
Solom01l Islllnds: Mr: A. tnc, 

estry, State Forest Semce, New Zealan • 
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U. S. A.: Mr. Francis R. Moulds, .Melbourne, Australia; 
Mr. H. Nogle. Port Arthur, Texas; Mr. W . F. Opdyke, 
Cle,·eland Heights, Ohio; Rancho Santa Ana Botanic Gar­
den, Anaheim. California. 

Tropical America, .\liscelltmeous: Dr. Louis B. Wise, In­
~rinnc of Paper Chemistry. Appleton, \Visconsin. 

,\liscellancous: Dr. Erling Christophersen, ~orwegian 
Embasw, \Vashington, D. C. (wood from the island of 
Tristan· da Cunha). 

Sections for Microscopic Study 

During t9-t7 there were added to the slide collection cross, 
radial and tangential sc<.:tions of 40 specimens, which, allow­
ing for changes in species classification, makes a total of 
30.431 slides of 11,621 specimens of 6,863 named species, 
2.682. genera. and uo families. 

Specimens Distributed 

There were distri.huted. du~ing the year 160 wood speci­
mens to the followmg sctenosts and institutions: 

To Prof. l. \V. Bailey. Institute for Research in General 
Plant l\lorphology. 6-t "·oods of 9 families. 

To .Pr~f. D. A. Kribs. Department of Botany. Penn­
s~ h·ama State College, ' 2 woods of 8 families. 

1 1:~ ,\ .lis.-; Jca~nc~e J\1. Kryn. Department of Botanv, 
l m~ crstty of ,\ ltchtgan (Ann Arbor) 4 woods of 4 families. 

l,o Prof. 1~. Salgu~s, lnstitut de Pathologic, Fondation 
Salguc:; ~c Bngnolcs, f• ranee, 1 i samples of 1 o species of the 
genus Putosporum. 

_To_D~· Oswald Tippo, Department of Botany, Universit 
ol lllmots, :8 woods of 3 families. Y 
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Indigenous palms of Trinidad and Tobago. By L. H. 
BAILEY. Gentes Herbanmz ( Ithaca, !':. Y.) 7: 4: 353-4-45i 
figs. 143-210; December •947· 
The species, some new, arc described and illustrated in 

excellent drawings and photographs. Keys to the genera and 
species are included. 

Riqueza forestal Dominicana. Tomo III. By jos£ 
ScmHI~o. Pub. by Sec. Estado de Agri. y Riego (Ciudad 
Trujillo, Dom. Rep.). Pp. 186, ilL; 1947. 
This volume completes the set describing the trees and 

woods of the Dominican Republic. Each species is listed 
under the preferred common name with the scientific and 
other common names given. 

Los Cupt'essus de Mexico. By MAXI:\tiNO MARTiNEZ. An. 
Inst. Bol. Mexico 18: 1: 71-149; 48 figs.; '947· 
The six Mexican species of Cupressus are desc~bed and 

illustrated. Some revision of the nomenclature was mvolved. 

Leguminosas nuevas de Colombia. By LoRENZ URIBE­
URIBE. Caldasia (Bogota) 4: 10: 405-409; September 

1947· . d . . f h . Included in the art1cle are escnpnons o t ree ne\\ 
species of I~g_a by the author and also the new Macbaerium 
induttmt Ktlhp. 

Observaciones taXonomicas sobre las Lecylhis . del 
norte de Colombia. By ARMANDO DucA:sD. Caldasta 4: 
zo: 427-430; September •947· . . 
The characteristics of the three spec1~s are ~JScussed and 

Lecytbis magdalenica Dugand sp. nov. 1s descnbed. 

Noticias botanicas Colombianas, IX. By ARMANDO Du­
GAND Caldasia 4: zo: 427-43°; September •~7· 
Two. new s ecies of Coccoloba and MastJciJodendron 

colombianum (~tandl.) Dugand, comb. nov., are presented. 
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VistaZO a la vegatacion natural del bajo Calima. 
Bv jos£ CuATRECASAS. Rev. Acad. Col. Cienc. Fis rb Nat. 
(Bogota) 7: 27: 3o6-pz; 6 plates; July •947· 
The composition of the forestS and other plant associa-

tions adjacent to the river are described. 

Verbenaceas del centro de Antioquia. By H. DANIEL. 
Pub. bv Sociedad de Cicncias ~aru.rales Caldas (Medellin, 
Colombia), (?) '947· Pp. s. 
The species arc discussed and the correct common names 

given. 

Catalogo de la flora Venezolana. Tomo II. Bv H. PIT­
TIER, T. LASSER, L. SCHNEE, ZoRAIDA LucEs DE FEBRES, 
and V. BAmLLO. Pub. by Third Conference of lnter­
ameri~an ~gric~lture (Caracas), 1947· Pp. 577· 
C?ntamcd m thts valuable reference are species listings, 

spect~en numbe~ an? occasional notes, keys to the species, 
and mdexes to sctennfic and vernacular names. 

A study o~ Hevea (with its economic aspeCts) in the 
Repubhc of Peru. By R. J. SEIBERT. A1m. Missouri Bot. 
Gard. (St. Louis) 34: 3: 261-353; pl. 32-44. 1 folded map; 
September '9~i· 
A detailed st~~y of the spe~ies, with particular emphasis 

upon field condttlons and hab1tat, is presented. 

Two ~eV.: leguminous trees of British Guiana. 
By N. ''; SA:-.ownH. Contr. Gray Herb. (Cambridge, 
Mass.). ~o. t6s: 25-29; 1947· 

. Sweewr pra:clara Sand with and Swartz.ia Bmmia Sand­
wnh arc dcscnbcd as nC\\', The fonner is known as Black­
heart, the latter as Bannia. 

Arv~re~ e plantas ~.teis. Amazonia Brasileira Ill. By PAuL 
LI .• COJNl~~. Brastlla~z~ (Rio de Janeiro) Volume 251: 
Sencs 5· Second editiOn; ilJustrated. Pp -o6 In Portu-
guese. · ) · 
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Vernacular and common names, botanical classification, 
habitat, principal uses and proprieties arc given for the 
native and acclimated useful trees and plants of Brazil. There 
arc 18 photographs. 

Le pin du Parana-Source possible d'approvisionne­
ment en bois pour Ia reconstruction de l'Europe. 
By To~t GILL. Unasylva, (F.A.O .• Cnitcd 'Nations Org., 
Washington, D. C.) 1: z; September-October 1947· 
The author believes that Parana Pine offers more possi-

bilities than any other construction wood for the recon­
struction of Europe. 

There is wood on hand now in the Parana Pine region. 
Needed are equipment and proper methods of transport. 
If the Brazilian Government cooperates, as is expected, 
there remain two problems to be solved: evaluation of the 
needs of Europe in the next three to five years, and the 
procurement of necessary equipment. · 

Parana Pine is found "in the high mountain regions of 
the states of Rio de Janeiro, Minas Geraes and Sao Paulo and 
on the plateaux of the states of Parana, Santa Catharina and 
Rio Grande do Sui, at an altitude of HO to 1,100 meters 
above sea level." "It is estimated that -~t present the pine 
covers more than 1 o million hectares of land in Parana, Santa 
Catharina and Rio Grande do Sul; it extends for a consider­
able less distance in the state of Minas Geraes and Sao 
Paulo. The forests in the northern pan of Rio Grande do 
Sui are apparently virgin . . ."-Mary Record. 

Industria madeireira. By PAuLo FERREIRA DE SouzA . 
Imprensa Nacional, Rio de Janeiro, Brazil, 1947· Pp. 344; 
illus. In Portuguese. . . . 
This is a complete book o~ .the ~nmary wood-ust~~ m-

dustrics, as applied to Braztban. ttmbers af!d conditt?ns. 
The subjects covered include lo~gmg, lumbenng, se~on.mg, 
wood preservation, lumber. gr~dmg .• the names and dlstnbu­
tion (by states) of the pnnctpal ttmbers, veneers and ply­
wood, and several lesser products. 
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Tecnologia de produtos tlorestais. By PAULO FERREIRA 
m: Sou7.A. lmprensa 'l':acional, Rio de Janeiro, Brazil, 
I94i · Pp. 409; illus. In Portuguese. 
The subject matter of this volume is an extension of that 

conred in the hook reviewed abo,·e. Included are the use 
of " ood as fuel, charcoal, railway cross-ties, for tannin, 
naval ston~s (resin, rurpentine), cork, rubber, paper and 
other products. 

0 genero Eucalyptus no Brasil. By j . G. KuHLMANN. 
AH}uivos Scrvic;o. Florestal (Rio de Janeiro) 2: 2: I-37; 
22 plates; ~ovcmber 1946. 
Detail sketches and keys arc presented for the identifica­

tion of about 1 oo species. 

Forest p roducts of Par aguay. By LYALL E. PETERSON. 
four. Forestry (\Vashington, D. C.) 46: 1: 20-26; Janu­
ary 1948. 
"The main forest " :ealth. is found in the region to the 

east of the Paragu_ay R~ver, m a country that is wild, road­
less. ~nd spmely mhabtted by Indians. Sixty percent of the 
land 1s under forest, much of which is virgin in character. 
T o the west. more than 40 percent of the Chaco region is 
covered by a scrubby forest growth of little value except 
for P.alm log~ and the quebracho (mainly Schinopsis Jor-
£'11tZll) • • . " 

Los incend ios de b?~qu~s en la ~gentina. By Lt:CAS 
A. To~TORI-'1.11. !\ltn1steno de Agnculrura, Buenos Aires, 
1947· I P· 239_; 32 plates, 5 maps. 

. The author d1s~usscs the causes and effects of forest fires 
m each .of the mn m fo rest regions of Argentina. Methods of 
prevention nrc presented in detail. 

Ari.d ~puthc~t Oa~u vegetatio n, Hawaii. By FRANK 
E. LGUR. l~cologtca/ Monographs 17. 4 . 38 . 
figs. · · 3-435, 4 1 
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"Specifically, this paper is a report on the composition, 
structure, and other fearures of the vegetation of arid south­
eastern Oahu. These communities differ only in minor ways 
from those which occur in all other arid partS of the island 
of Oahu. Furthermore, the botanical literature indicates 
that this vegetation is similar to that which is developed in 
the other Hawaiian islands." 

Official common names of trees and other plants. 
Philippine ]our. Forestry (Manila) 5: 1: 75- 135; ' 947· 
Over 900 species are listed first alphabetically by com­

mon names and then according to scientific names. 

Richesses forestieres des Iles Philippines. By ARTHUR 
F. FISCHER. Rev. lnternat. Bois (Paris) N o. 1 24: 178-184; 
October 194 7. 
The forests and forestry of the Philippines are briefly 

described and the useful timbers classified. Brief descriptive 
notes accompany a list of 3 3 important species. 

The timbers of North Borneo. By H . G. K EITH. North 
Borneo (Sandakan) Forest Records N o. 3; ' 947· Pp. 156. 
Price S7 .oo or 16 s. 4 d. 
Part I is a brief description of the forests; Part II consists 

of descriptions of the commercial (export) t imbers; Part 
III deals briefly with the less well-known timbers of local 
utility. 

Australian tea trees of economic value. Part I. By A. R. 
PENFIELD and F . R. MoRRISON. T echnological Museum 
(Sydney) Bul. No. 14; I946. Pp. 16; 7 figs. Price 6 d. 
"For the purpose of this series of publications, we propose 

to confine the word 'Tea Tree' to a selection of species 
of Leptospermum and Melaleuca which are becoming wide­
ly known on account of their economic valu~." 

"This Part I issue will treat of two species, Melaleuca 
linariifolia and M. alternifolia." 
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Forest resources, regions and uees of New South 
Wales- in brief. Pub. bv Foresm· Commission of New 
South \Vales, 194i· Pp. r6; 1 folded map; cover illus. 
The forest!', forcM types, and commercial forest trees are 

briefly described. The map delimits the forest types, state 
and other land ownerships. 

New genera and species of Bambusaceae from eastern 
Asia. By F. A. CLURL Lingnan Unh·. Sci. Bul. No. 9: 1-
67; 1940. 
"The bamboos treated herein fall into q genera, of which 

three arc new. Fifty-six species ~nd six varieties presumed 
to be new ro science are descnbcd, and six transfers are 
made." 

Die fossilen Floren Agyptens. IV. Bv RrcnARD KRAt:SF.I .. 

A_b. Baycn~chen Akademie der \Vissenschaften (\ lunich) 
~o. 47 (:\ew Scncs), 1939. Pp. 140; .z ~ plates· 33 text 
figL . ' 
lbis work ~escribcs the fossil woods in detail and presents 

a key for thet~ identification. The excellent drawings and 
superb photormcrographs arc an important feature. 

Caracteristiques de quelques bois des Com 
By DmJr.R "-oR:vtA~D and Auc~ BEsso'' J ~A ore~. T · 1 ·'· ~ gron01me 

roprca e (::\ogcnt-sur-;\larne. France) ~os. 7 & 8· 
399_-405; July-August '94-i· · 

C Thls study of some commercial '\ oods of the Island of 
01_110~es, a_ dep_cndcnt of Madagascar, includes a kev for 

their. Jdcn_nfit':ltlon, preliminary physical properties • tests 
and chem1cal anal) scs. ' 

Les bois, richesse permaoente de la Cote d'Ivoire et 
~a~ ~~croun. By A. Auuahu.u:. L'Agrcmomic Tropi­

e • os. 9 & to : 463-489; 15 figs.; September-October 
1947· 
The exploitation of the fo d h f . d . resrs an t e orc~tn• methods 

rcq~ue to •mprovc their \'aluc are discussed Th . 
w e favored arc briefly rc\·iewed separately.' e spccJes 
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Notes on the forests of Uganda and their products. 
By W. j . Eccu:sG and I. R. DALE. Pub. by Uganda For­
est Department, 1947. Pp. tR; 1 folded map. 
A general description of the country, its geology, soils 

and climate, is followed by information on each of the 
main forest types. Brief desc.riptive notes about the principal 
timbers and utilization statistics are also given. The map 
shows the forest areas. 

Uganda, her forests and timber industry. By IvAN R. 
DALE. W ood (London) 12: 12 : n S-341 : 4 figs.; I text 
map; December 1947. 
The general type of forests and their distribution are 

described briefly. Both the historical and present aspects of 
adminisuation, together with the future prospects, are out­
lined. 

Botanica Nigerica. By A. P. D. joNES. Farm tmd F()f'est 
(lbadan, Ntgeria) 8: r: ro-r6; 1 text map; january-june 
1947. Price 3 s. 6 d. (or u s. yearly) . 
The history of botanical collections is outlined and de­

picted on an outline map. It is estimated that the flora of 
the eastern province is not more than 65 percent known and 
that in no part of the remainder is it more than 90 percent 
known. 

Notes on the vegetation of Old Oyo Forest Reserve. 
By R. W. ) . K.EA'\'. Farm tmd F()f'est 8: 1: 36-47; 4 plates; 
january-june 1947· 
A preliminary accou~t of the veg~tation and forest 

associations in a part of thts 100 square mile forest reserve. 

New or noteworthy plants from west tropical Africa. 
By A. c. HoYLE ana J.P. M. BRENAN. Ke-w Bul. (Lon-

don) 1: 67-74; 1947· 
Among the new species described is the large n:ee Brachy-

stegia nigerica Hoyle & A. P. D. J?nes, common m southern 
Nigeria where it is known as Achl. 
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Contribution a l'e tude de la vegetation du senegal. 
Br j ~-:A:s- TRocHAIS. Mem. lnst. Fran~ais d'Afrique N oire 
(Libraire Larose, Paris) ~o. 2, 1940. Pp. 433• 30 plates. 
This comprehensive publication deals with the. plant 

ecology of Senegal in French \\'est Africa. I.nfonnanon ~n 
plant succc~c;ion is correlated '' ith that on climate and soils 
as far as the steppes and savannahs are concerned. These areas 
occupy most of the colony with the exception of a relatively 
small district in the south which is occupied by remnants of 
a closed monsoon forest similar to that of the Gold Coast and 
Central "\;igcria. The author does not attempt to give the 
southern forest :lr<.~a more than cursory attention although 
the species composinon is discussed briefly.-DAVlD M. 
S\lllH. 

On the relationships of Latmea barteri ( O liv . ) Eng l. 
By A. C. llo' 1 I and A. P. D. j ol\Es. K e·u.:. Bul. ~o. 1: 
is-86; 4 plates; 1947. 
The name l.amzca baru·ri ( Oliv.) Engl. is rejected as 

nomen ~onfusum and the co•:nponents of the original mix­
~re .ass•gned to . other. spec1es. Other mixed material is 
1denufied, collectwns Cited. and a key for identification 
presented. ' 

T he families Illiciaceae and Schisandraceae. By A. C. 
S~um. S,rrgemia (Jamaica Plain . . \1ass.) 7: 1-22 4; '4 , figs.; 
194i· 

. :'The present paper is directed roward a svstematic re­
VlSton of the llliciaccae and Schizandraceae, which mav serve 
as a fra~lcwork for subsequent morphological and anatomi­
cal srud1c~ !JY Prof. Bailey and Dr. ~ast." ''In selecting the 
genera 11/rcunn, Scbiz(lndra, and Kadsura for our next studies 
~·e turn to a very ~mp?rtant group of ranalian genera~ 
Important for th~ pn~m.ve aspects o f certain of Its or ans 
an~ also for the unpllcanons of its d istributional patte~s." 

As a result of our collaborat i\·c studies of the three genera 
co~~cmed, m~ colleagues and I ha\·e concluded to kce 
lllzczwn apan m a separate family, the Illiciaceae." p 
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The extension of the card-sorting m ethod to war-time 
p roblems in timber identification. By H. E. D.ws­
wEu ., FLORE~CE \ ·. GRIFFI~, and I I. D. hGLE. four. 
Cou11cil Sci. & Iud. Res. ( .\ tclbournc) 20 : 3: rn-337; 5 
figs., August 1947· . . . 
The war-time applications of the card-somng Idennfica-

t ion kev for field use is discussed. The dev~lopmen~ ?f ~eys 
fo r the south-·wcst Pacific area, ~cw Gumc~. Phtl~ppmes, 
~lalaya, and East Indies t imbers is described m detatl. 

The mahoganies. By H. E. Drscu. \Vood (London) 12: 
1o: z88-29o; 8 figs.; October ' 947· 

The teaks. By H. E. DEscu. W ood (London) 12: 11: 324-
p.s; 5 figs.; N ovember •947· 

The walnuts. By H . E. D.:scu. W ood (London) 12: u: 

u8-36o; 8 figs.; December 1947· . . . 
Each of the above three articles conta.ms bn~f ~escnp­

tions of the woods, their origin, an~ the1r apphca.ttOns. A 

h 
. ph of the cross-sccnon accompames each 

p otomicro~ra. 
wood descnpt1on. 

. f barks of ChinchOfUl and some related 
H1stology o . . Col bia Bv Rt:BY R. LtTfLL 

genera occurrs..ng. 10 . um .' ·. _ , . 2 plates, 
Rt"'v'. Acad. Col. O e-tzc. c; Nat. 7· 27· 404 42. , 

'9 figs.; July I947· tom . of the bark of Cinchona 
A detailed study of ~h~ a~a r identification arc included. 

and related genera. C) s o ) 
(Sec review in T ropical W oods 84: 29· 

G 
N LAMB W ood Products 52= 

Foreign woods. By EORGE • • 

12 • 26· December 1947· . d Nomenclature." 
• ' 1 0 

. · Use Properties an . d 
Sub-titled 1 ngm, ' . f short notes on 1mporte 

T his is the ninth of a senes o 

woods. 
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The fine structure of the fibres of normal and tension 
wood in beech (Fa({US sylt·atica L. ) as revealed by 
x-ravs. Bv R. D. PRt;lO:'\ andY. R.A~GA~TliA~. Forestry 
( London) 21 : 1: 91-98; 1 plare; I947· 
"In a recent contribution to this journal Chow [K. Y. 

Cho" • has presented the results of der~iled chen:ical and 
mic:·oscopic~tl :malyscs of ~orn~al and tensiOn w?od 10 be~ch. 
At the request of the Officer-m-charge. Chemistry Sectton, 
Forest Products Research Laboratory, Princes Risborough, 
we have now C'\ammed his material in the X-ray spectro­
meter in the hope that it might thereby prove possible to 
supplement the \\ ork already published. It is the purpose of 
this paper to present the results of this examination and to 
discuss some of the implications in terms of the general 
pictur<. pr<:scntcd by Cho""." 

Timber, its structure and properties. Bv H. E. DEScH. 
~l~c:\lilland & Co .. Ltd., London. 1947. Pp. 299; 55 plates. 
Pnce 1 8 s. net. 
The second edition of this well-known book is consider­

ably enlarged and more comprehensi\·e than the first. Those 
who arc familiar with the author's other technical writ ings, 
need no fu~hcr description to appreciate the excellence and 
comprehcnsi\'e treatment of this significant contribution 
to the literature on the subject of w;od. 

The .grow~h of the World's forests. By the Staff of the 
D1v. o_f l•orcsrry and l•orest Products. Uuasylva (F.A.O ., 
\Vashmgton, D. C.) 1: 1: 27-36; 6 figs.; July and August 
1947· • 
Prclimi~ary estimates and a discussion of factors involved 

accom~amcs a request for detailed information from all 
countncs. 

• 
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THE ARGE~TI~'E PIPTADENIA TI~1BERS 

By Lt:CAs A. ToRTOREu.r1 

The genus Piptndenia is of great imponance in the Argen­
tine forest economY of todav and will be even more so in 
the future, because "the woods of the species which make up 
the genus are very valuable and also heca~se _the tree can be 
reproduced easily, either naturally or artificially. 

According to Arturo Burkart, this genus comprises about 
40 species, almost all of which arc American (Brazil) 2

; 

Professors Samuel J. Record and Robert \V. H ess report, 
on the other hand, that the genus Piptadenia is formed by 
about So species of thorny and unarmed trees and by straight 
bushes represented abundantly in the tropical pan of South 

'Director of Forest Service, Department of Agriculture (Argentina). 
•Las leguminosas argentinas. P·'44· '943· 
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America and scarcely in t ropical Africa, Asia and New 
Guinea.8 

In our forest flora. the principal species of this genus 
grow in the northern stands. They are: 

I. Piptnde11ia macrocttrpa Benth. 
II . Piptadenia excelsa (Gris.) Lillo 

Il l. Piptadenia rigida Benth. 
IV. Piptadenia pttraguayensis (Benth.) Lindm. 

In this work, they are all studied in their :\ylo-technologic 
and forestry aspects. In this way, biological and quasi­
economic data of importance may be added. For example, 
those relating to the existence per hectare of trees larger 
and smaller than 30 em. in diameter constitute an index of 
the present and future stocking of the species within the 
forest. This is necessary in the case of rlans for management 
wh1ch would secure the perpetuity o the more economic­
ally valuable species. T he wood samples and their corre­
sponding herbarium material were obtained bv Arturo 
Ragonese and julio A. Castiglioni and the identifications of 
the her?arium material were made by Burkart, all being 
placed m the herbarium of the Direcci6n Forestal of the 
Argentine Department of Agriculture. In addition, the wood 
samples named in each particular case have been studied. 

. The macroscopic study was made ·with unaided eye or 
With an 8,( l e~s. A •<><?X magnification has generall} been 
u.sed for the mtcroscoptc study. For more detailed observa­
nons, greater magnifications have been used as specified in 
each case. 
. The te~s used in the anatomical description are included 
m the offic1al nomenclature of the I ntemational Association 
of \Vood Anatomists4 and in the recommendations of the 
first meetmg of Wood Anatomists held in Rio de j aneiro 
between the 2 r and 28 of September 1936.11 We have also 

: r imbers ?f the ~ew W orld. p.307. 1943. 
fo~orellt, Lucas A. Spanish translation of the Glossary of Tenns 

U;ed tn \Vood Anatomy Rev. Arg. de Agronomia 4 ( t):sr-66; 1937. 
Rev. Arg. de Agronomia 4 ( 2):124_29; , 937. 
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been aware of the suggestions of our Brazilian friend Fer­
nando Milanez.6 

The analyses of the exotic woods similar to the srudied 
native spedes refers only to the aesthetic characteristics, 
specific gravity and approximate hardness. This has been 
done with the material obtained by exchange up to the zoth 
of June •9f7, available in the collection of American woods 
created recently at the Direcci6n Forestal of the Argentine 
Department of Agriculture. Also used were samples obtained 
from some European countries and Africa, especially from 
the French West Africa Colonies, which just before the 
war were the principal suppliers of a great part of the woods 
used in our country for interior decoration of modem 
homes, show cases, etc. 

The pictures of Plate I, were taken by 0. Giacobbi (a 
and b) D. Panelati (c) and jorge Lippold (d) ; the photo­
micrographs of the other plates, were taken by J. A. Cas­
tiglioni and E. Di Lelia in the laboratory of the Direcci6n 
Forestal. 

K£y TO ARGEJ'IiTISE PIPTADENIA SPECIES 

I. W ood with incomplete paratracheal parenchyma; rays 
three or more cells \Vide, and up to 5 sop. high . 
A. Wood fibers with very thick walls; pore multiples 

predominate. Heartwood light brown or reddish. 
P. 1114CTOCI1Tpll. 

B. Wood fibers with thin walls; solitary pores in greater 
numbers. HeartWood light brown or reddish with 
longitudinal violet stripes·-·-··· . . P. aff. macrocarpa. 

II. Wood with definite paratracheal-vasicentric paren­
chyma; rays uniseriate or bi~eriate, and up to 350p. high. 
C. Wood parenchyma sca{e to abundant. HeartWood 

light brown to reddish. . 
a. Pores so to 9op. in diameter. Vascular elements 

"Nota sobre a classificacao do parenquima do leno. Rodrigue#& 
VlU (17): z; (Rio de janeiro) '944· 
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(macroscopic) follow a straight line, indicating 
straight grain; texture soft _____ P. cxce/sa. 

b. Pores 100 to 200ft in diameter. Vascular dements 
in distinctive angular alignment as seen on tan­
gential surface (~acroscopic). due to interl~c~ed 
grain; re:--.wre uniform P. r1grdtt. 

D. \Vood parenchyma very abunda_nr. Heartwood yel­
lowish white not well differentiated from the sap­
wood ··- -··-·- P. pamguttyensis. 

1. Piptadettia macrocarpa ( Cebil Colorado) 

This JS one of the characteristic species of the Tucuman­
Bolivian Subtropical Forest and is also present, hut rather 
scarce. m the north and northeast of Corrientes and southern 
part of the territory of \lisiones. Tts habitat compric;cc; alc;o 
rhc transition zone between the Subtropical Saltefia Forest 
, C)cha Subtropical Sa\refia) and the \Vestem Chaquefia 
F orcst (Bosque Chaquefio Occidental). It is also present in 
the southeast of the terntory of Formosa. \Vc ha\·e found 
it in the northeastern parr of the terriron· of Chaco (Selva 
Rio de Oro). · 

It was obscn·cd in the Saltefia portion of the Tucuman­
Bolh•ian Forest (Seh·a Tucumano-Boli\'iana), ncar the bor­
ders of the Pescado .. Iruya. Bermejo. Tarija and Itau rivers, 
and on slopes, cs~cc1allr eastern, of the numerous brooks of 
the Salta mountam region (parallel :z South) on the floor 
between 340 and 900 meters above sea leYel, but the princi­
pal clc\·atcd stands were found between 400 and 700 meters 
above sea level. 

The best conditions for its natural regeneration and 
dc\'clopmcnt among the ~rudied stations were found alnn 
rhc brook of San Telmo (m rhe mountains of Ita ) · g 
f S 1 I I 

. • u , provmce 
o a ta. t s 1ows a dcctded preference for sites \ .· 1 and humid climate. ' It 

1 
warm 
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Plate J. ANATOMICAf, CHARACTERS OF WOOD REFERRED TO lN THE 
Jllf:NliHCATJO:. KEY. 

Fig. 1. \Vood p:trcm:hymn and rays of Group I. Xso 
Fig. U. \\'ood parenchyma and r:~ys of Group II. x;o 
Fig. A. Cross section (l{ l'ipt.1deni.1 uJ.Jcrotarp.J. X :oo 
Fig. B. Cross section of 1'. nff. macroc.:~rpa. X :oo 
Fig. C.a. Cross scl·ri_on of P. c:.yc_els.t. x:s 
Fig. C.b. Cross scct!on of P. rl!{lda. X :s . 
Fig. D. Cross 5CCttOn of P. paragttilJe?lSIS. x:s 

5 
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COMMON NA::\IES AND MATERIAL 

In the provinces of Tucuman, Salta, Jujuy and Catamarca, 
Piptade11ia macrocarpa has the common name of Cebil or 
Cebil Colorado, while in the territory of Misiones it is called 
Curupay. In the Chaco and Formosa territories both names 
are used, although there is a slight preference for the 
Guarani name, the best known in the Paraguayan chaco 
where the tree also grov.·s. 
. In our opin10n ~e common name which must be popular­
~ed IS that ~f Cebil Colorado because it is the onJy one used 
m Salta, JuJU)' and Tucuman, where the species is more 
abu_ndam and t~e pl~ce where the Argentine7 wood market­
ed m Buenos Aues IS obtained. For that reason it is the one 
to be proposed for the Official Nomenclature of Argentine 
\Voods. 
~he wood . material studied belongs to specimens from 

wh1ch herbanum samples were taken (Direcci6n Forestal 
Herbanum No. z6p). They were collected at Saucelito 
(Salta) by Ragonese and Domingo Cozzo and identified by 
Burkart. T he wood material we have collected at Rio 
Pescado (Salt~) and at Presidencia de la Plaza (Chaco) h 
also been studied. as 

Besides the above '?entioned material, we have also studied 
samples of woods With the common name Cebil Moro col­
lected near Oran (Salta) and wood samples hav· ' hi 
common name '~ ith their corresponding h b . mg t .s 11 d R er an um spec1-
~~flS ;o ect~ Hby a.gonese and Cozza at Saucelito (Direc-

IOn . oresta erbanum ~o. 2627 2695 and 26~ ) .d . 
fied .'bnl all cases as Piptadenin 71urc;ocarpa by B~~c~~ ~~t~­
possl e to say that accordmg t hi · · JS 
i\1oro and Cebil Colorado w ldob t s Circumstance Cebil 

· H ou e synon)'ms of tl 
spec1es. ow ever they have . ff 1e same 
which \\'e shall m~ntion in th S~!fle d~ erenc characteristics 
- e ISCUSSIOn of Cebil Colorado. 

'P. macrocarpa from Par . 
under the common name o;~ay IS also marketed in Buenos Aires 

urupay. 

No.94 TROPICAL WOODS 7 

THE TREE 

P. 1JUt.crocarpa is one of the species that form the arbores­
c.ent stra~m of the subtropical Tucumano-Boliviana fonna­
tJon. Thts species reaches 2 5 meters in height and 90 centi­
met~rs in diameter; more typical diameters are 35 to 50 
cetmmeters. Its trunk is rather erect, yielding logs of 4 to 
8 meters in length. The bark has a thickness of 2 to 5 em.; 
it is smooth, grayish and has small longitudinal fissures. 

The leaves ar~ bipinnated, with 14 to 20 pairs of pinnae 
and 50 t~ 6o pa1rs of leaflets 5 millimeters long and I milli­
meter w1de. The flowers are small, clustered in yellowish 
rounded heads of about I Y2 to 2 em. in diameter and have 
a ~eduncle 2 em. long. The fruits are flattened legumes 
wh1ch measure 1 5 to 20 em. long and 3 em. wide; they are 
bright reddish brown and have several flattened oblong 
seeds of 14 to 19 mm. in length. 

In the sample plots made at the Quebrada San Pedro 
(Salta) P. macrocarpa was found among fifty-five other for­
est species, from 'vhich number, about 10 associated species 
stand out because of their economic importance. Arranged 
in a decreasing scale of proportional abundance, quantity 
of timber per hectare and quantity of trees bigger and 
smaller than 30 em. in diameter, they are: 

Piptadenia excelsa Horco Cebil 
Ruprechtia polystachya Lanza Blanca 
Tipuana tipu Tipa Blanca 
Astronium u:rundeuva Urundel 
Prosopis alba Algarrobo Blanco 
Prosopis nigrn Algarrobo Negro 
Schinopsis I..oremzii 

var. marginata 
Pterogy11e nitens 
Calycophyllum 11ntltifl017J111 
Fagara nar(111jillo 
Phyllostylon rbmmzoides 
Acmzthosyris falcata 

Horco Quebracho 
Virnro 
Palo Blanco 
Naranjillo 
Palo Amarillo 
Sacha Pera 
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Myr0%'}ltm pmdferum Quina Colorada 
Gleditscbia IIPifO'r1Jboides Espina de Corona 

Cedrela Lilloi Cedro 
Tabebuia Awllanedae Lapacho Rosado 
]ugltms australis Nogal del Pais 

The same sample rlots yielded the following figures for 
the Cebil Colorado: 
Average occurrence of exploitable logs per hec-

tare -·-...... ... . .. ··-····- . --··-·-·-·-16 m.
3 

Average diameter . ···--····--······48 em. 
Maximum diameter found.·-·--···--·········-······ .. - -··-·····90 em. 
Percentage of disease ·················-···············-········-·--······· ............... 2 5 percent 
Average number of trees larger than 30 em. in 

diameter per hectare ·······-····-· ········--- ... . .................... 7 
Average number of trees smaller than 30 em. in 

diameter per hectare ··-······ ····-· -- ·- .... ·····-·····- 3 
Maximum number of trees larger than 30 em. in 

diameter per hectare.-·-···········-------·· ......... 50 
Maximum number of trees smaller than 30 em. in 

diameter per hectare. ····--··-··-·-····----···-··-···-······-- 14 

DESCRIPTION OF THF. WOOD 

The sapwood is yellowish white with a tinge of pink· the 
heartwood is lig_hr brown w~en ~reshly . cur but after being 
exposed to the atr fo~ so~e time, tt acqmres a reddish brown 
color. On both longttudmal walls, there are smooth stripes 
formed by different shades of brown. When the wood is 
exposed to the air, _rhe stripes disappear and the entire sur­
face beco?les reddtsh brown. Only a slight stripe remains 
then, denved from the mark~dly interlocked grain; a 
~eathery pattern may be present m some portions. The wood 
ts hard and heavy to very heavy· specific gravity 8 
kg./ dm.8 to 1.o8o kg./ dm.a. ' ' 

0
·9 ° 

ar.;t;e corresponding values for Cebil Moro are considered separ-
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Gross Anatomy 
The pores are small and numerous, appearing as small 

whitish dots; as seen with a lens, the pores are. empty ~d 
their whitish color is due to parenchyma tissue whtch 
embraces the pore. The growth rings are lightly marked 
and rather irregular. On the longitudinal walls the vascular 
elements appear as fine lines, more or less slanted, and of a 
deep ochre color. 

Minute Anatomy 
Vessels numerous, from u to 20 per sq. mm.; tangential 

diameter from 40 to 110"; with muftiples of 2, 3, 4 and 5· 
also solitary with roundish to elliptic shape. Walls marked 
with canals of the visible pits. 

Vascular elements with a rather sinuous alignment and 
up to 4001' in length; the end walls are generally slanted. 
P1ts somewhat lenticular, in alternate arrangement. 

Wood fibers from 8 to 1 zp. in diameter and with very 
thick walls. Oosely and radially arranged althoug~ this 
arrangement is frequendy not pedect. They have a smuous 
alignment. 

Wood rays bend around the wider P.O~; tri- and. m~ti­
seriate, few biseriate and seldom urusenate; mult:Jsenate 
rays 40 to sop. wide; pits visible. The rays are all homo­
geneous being formecf by procumbent cells; very rarely 
aero-heterogeneous. There are from 6 to 8 per mm.; ~ea 
height is between 100 and 4-Sop. (3oo average). Sometunes 
wood rays may be observed vertically joined; these do not, 
however, have upright ceDs in the joined portion. 

Wood parench~ ~ genenlly incomple~ 
sometimes vasicentric,. <:0~ of polygo~ ceJ.!s meas­
uring from 18 to ZSIA m wiCitb. In a tangential secaon, cell 
series soop. long may be observed with more or less sharp.. 
ened ends and 8\ibaivide.d into cells 100 to rlop. talL At 
canals may be obs:erved in the walls. 

Cell contents. In uausverse section numerous celJs con .. 
raining calcimn orflate crystals may be seen. ualllly solitary 
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and sometimes in uniseriated tangential bands, while in a 
longitudinal tangential section it may be. noticed that the 
crystalliferous strands are on the margms of the wood 
pa.rcnchyma aggregates. The. cells are generally about JOJ£ 
high and !OJ£ wide, but someumes they are smaller, from 1 5 
to zol' and they have one crystal in each cell. 

In a radial section, no other important characteristics are 
observed, with the exception of the horizontal walls of the 
procumbent ray cells, ·which are rather long, generally ex-
ceeding 2 mm. 

The growth rings are lightly marked. 

USES OF THE WOOD 

The wood of the Cebil Colorado or Curupay is the most 
exrensively used of the four species which constitute the 
genus. It is used locally for several rural purposes such as 
posts, gates, rods, troughs, pounds, dips, etc. 
. Out of its geographical area, including Buenos Aires, it 
ts marketed as logs and beams of .a special and good quality 
and. as boards and planks of spec tal and first quality. 

1 he wood of Cebil Colorado is successfully used in naval 
construction; at the .Delta o.f the Parana river ·it is extensively 
used for ptles and pters. It ts also used for windo\v and door 
framc;s. frameworks, floors and platforms of railv .. ·ay carriage 
chass1s and cars .. It has been recommended for railway tics . 
. . It ~as been d1scm·ered that this wood has great possibil­
Ities m the cooferage induscry. Tests made at the institute 
o~ Oenolo~ o. the School of Agriculture and Veterinary 
o. the U~tverslty of Buenos Aires bv Julia Martinez de 
Bt~lard, \nth my collaboration showed that wine bottled 
Wtth shavmgs and with chips of Cebil Colorado for nvo 
y~ars ~ad a darker color than the control s ccimcn cs c 
ctally m the bottle containing the wood shavi~gs N 'd.:sp -
cnces were · d · h · o lifer-.. ~ottcc tn t e odor; the taste was slightly bitter. 
TIt ts morel mte?sely exploited in the provinces of Salta and 

gr~~~e~a~~~~~~ne ~~e t~~~h~~v~~~:~rories, because of its 
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There is no extraction data on Cebil Colorado before 194-6 
when 5 tons were rem<n·ed from public forests and 962 
tons from private forests, especially in Misiones. 

The bark of Cebil Colorado like the one of Horco Cebil 
contains a considerable amount of tannin, which due to its 
quality might be used mixed with the tannin of the heart­
wood of Scbinopsis balnnsae, Quebracho Colorado Cha­
quefio. Up until a short time ago, tanneries located in Salta 
used to add waste of the bark of Cebil Colorado to the tan­
ning tanks that contained the hides, leaving them for several 
months, till the end of the tanning process. This procedure 
is now being abandoned because of its slowness. Dr. Luis 
Pardo of the Direcci6n Forestal believes that it would be 
feasible to extract the tannin contained in the bark of the 
Cebil Colorado and Horco Cebil thus making the tanning 
operation easier; it could be used to improve the extract of 
Quebracho through its high percentage of non-tannic sub­
stances. Pardo's analysis of the bark of Cebil Colorado gave 
the following results: 

Moisture content ·- ...... ---.. --.- 9.6 percent 
Tannins --·-·· -··-~·-·------··------13 .64- percent 
Non-tannic compounds--·-·-··-- 8.46 percent 
Insoluble residue --· ···---· ___ .. __ .... ___ 68.1 percent 

1 oo.oo percent 

EXOTIC WOODS SI~IILAR TO O:BIL COLORADO 

Among the exotic woods whose color, texture, grain, 
specific gravity and hardness are similar to Cebil Colorado 
are: 

Astronium spp. (Anacardiaceae) from Brazil, commonlv 
called Aroeira Vennelha. • 

Cercocarpus Jedifolius Nutt. (Rosaceae) from California, 
commonly named Curl Leaf Mountain Mahogany. 

Dialium guianense Willd. (Leguminosae) from Gabon, 
French West Africa, where it is called Onvon. 

Eliznbetha parae11Sis Ducke (Leguminosae) from Brazil, 
known as Arapary Roxo. 



II 
TROPICAL WOODS No.94 

2. Pipllllhtti4 aft. tiWf"Ot;llf'/111 ( Cebil Moro) 
This species may be considered a synonym of Cebil 

Colorado according with the deterffii:nation of the ~erb­
arium material by Burkart, who classified both species ~ 
Piptadenia 11Ulcroc~~TfJII. Nevertheless, between the Cebil 
Colorado described above, and the Cebil Moro there are 
some differences that should be mentioned. 

The bark of the Cebil Moro generally has numerous ( 2 

em. apart) to very few' conical spurs up to 1.5 em. in height. 
The bark has a slightly grayish to a greenish color and 
longitudinal fissures, but less marked than those of the Cebil 
Colorado. 

The timber cruise previously mentioned for the Cebil 
Colorado gave the following information with reference to 
the standing timber and other forest characteristics: 
Merchantable volumes in cubic meters per hectare 

(in lo~) -----·--· . ·····---------------························-- 9 m.a 
Average diameter --·-------46 em. 
Maximum diameter found____ ------ 1 m. 
Percentage of disease ___ .......... .... . . 
Av~rage number of trees smalle; ~han 3~---~;:···i~¥> percent 

dtameter per hectare. ___ _ 
Av~rage number of trees .. bigg~~-- ~h;~- --3·~-·-~;:···i~ 1 

dtameter per hectare. 
M~imum number of tr;~-~~~-i i~~- ~·h;n---3~--~;~ .. i~ 1

"
4 

dtameter per hectare 
Ma.~imum number of trees bigg~r than 30 em.' ~

10 

d1ameter per hectare __ _ 
----11 

DESCRIPTION OF THE WOOD 

The sapwood has a thickness of 3 to d . . 
ye~low ~olor. T he heartwood is light brJw~m~~ c~ pmkiSh 
1snc stnpes of violet to deep b aracter­rown. 

h~o:~pe~ ~ffect is ~u~ to. the different colors of the 
- an IS very diSnnctive, especially on the longi-

'ln the Cebil Colorado the spurs are nth er nre. 
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tudinal sections, when the wood is freshly polished. After 
being exposed to the air these clear brown portions be­
come slightly darker but the characteristic violet stripes 
remain, pennitting quick identification with the unaided 
eye. These violet stripes are the most outstanding difference 
to be found between this wood and the wood of Cebil 
Colorado. On the longitudinal surfaces the wood has a soft 
luster. The wood is hard and heavy; its specific gravity is 
·950 kg.fdm.8• 

Minute Anatomy 
Vessels numerous, 18 to zz per sq. mm.; tangential diameter 

mostly 9011-t but many reach no" (sometimes pores of 451' 
can be observed, particularly in the late wood) ; solitary, 
also in multiples of 1 or 3, seldom 4 or 5, few clustered; with 
very distinctive walls in which pit canals may be observed. 

Vascular elements up to 3001' in length; slanted end walls, 
alternate lenticular pits. 

Wood fibers with thin to very thin walls, thinner and 
fewer than in Cebil Colorado; ~ly arranged with a 
tendency to the radial arrangement. The radial arrangement 
is interrupted by the triangular, squarish and irregular hex­
agonal shape of the fibers; they are not very close together 
and have thicker walls in the late wood; n to r8" in 
diameter. The fiber arrangement is rectilinear. 

Wood rays with a slightly sinuous arrangement in the 
vicinity of the wider pores; uniseriate to triseriate. The end 
walls and pits are only barely visible with this magnifica­
tion. In tangential section the wood rays number 4 to 10 
per mm.; the multiseriate rays are elongated fusiform, the 
longest ones are up to ssop. and the shorter from 100 to 
1501' high. The elongated fusifo.nn rays are sometimes ver­
tically joined with erect ceDs in the contact zone. 

The wood ~eQchym_a is ~tracheal, incomplete, some­
times vasiceniric and even cOnfluent. Polygonaf cells of 18 
to 15p. are more abundant than in Cebil ())lorado. 

The vascular element$ are bonfered by the wood parea­
chyma strands with cells 100 to no,& in height. 
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Cell contents. Numerous cells containing calcium oxalate 
crystals are observed (fewer than in Cebil Colorado ) , mos?y 
solitary and scattered ~ong the fibers. At ~reater magmfi­
cation (45oX). rhombotdal crystals of calcJUm oxalate are 
also seen in the parenchy ma cells bordering the pores. 

USES OF THE WOOD 

Cebil Moro has been marketed out of its geographical 
area the same as Cebil Colorado. This wood, generally 
from Salta, is sold in Buenos Aires. Its value is always less 
than that of Cebil Colorado. F or example, the beams of 
Cebil ~1oro of special <juality were quoted in May, 1947 
at 210 to .215 pes?s and at 195 to 205 pesos for those of 
good quality, while the beams of Cebil Colorado had a 
quotation of 22 5 to 2 30 P.esos and z 1 o to n o pesos respec­
tively for each type. Bestdes this, the Cebil Moro has no 
quotation for logs. while the special logs of Cebil Colorado 
are quoted at 120 ro 12 5 pesos per ton. 
T~e uses of Cebil Moro are, however, similar to those of 

Cebtl Colorado. It req~ires cutting in the proper season and 
a mor~ careful seasonmg than the Cebil Colorado because 
ac~ordmg t? our observ~tio~, it v,rarps and splits mor~ 
eastly. Despite these deficJenctes, we consider the wood of 
CebJl ~1oro much more useful than others of the genus for 
om~mental purposes; being particularly apt for interiors of 
pfar ors, rooms, show cases, etc., and specially in the form 
o veneer. 

EXOTIC WOODS SIMILAR TO CEBJL M ORO 

Colubrina ntfa R · (Rh na d S etss. amnaceae) Brazilian wood 
str';le aguaragy; ~ery similar to Cebil Moro in its color' 

!pes. texture, gram, hardness and specific gravity ' 

andDasl.be;Jgia nigra AHern. (Leguminosae) Also fro~ Brazil 
tmt ar to our wood · 1 

and specific gravity. m co or, texture, grain, hardness 

Juglam nigra L. (Juglandaceae) BJ 1 
Americana, from U S A. . .1 . a~ { W alnut or Nogal 

. . . , Slmt ar m Its texture, grain and 
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hardness, but with a more homogeneous violet color in the 
North American wood. 

Cte11olophon E1rglerianus Mildbr. (Linaceae) from Gabon 
(French West Africa), commonly named Okip; similar in 
color, stripes, texture, grain, hardness and specific gravity. 

3. Piptadenia excelsa (Horco Cebil) 
This species is found with P. macrocarpa in the superior 

arborescent stratum of the Subtropical Tucuman-Bolivian 
Formation (Formaci6n Subtropical Tucurnano-Boliviana) 
and has similiar climatic, biological and social requirements. 

COMMON NAMES AND MATERIAL 

Within its geographical area the species has three common 
names: Horco Cebil, Cebil Blanco and Sacha Cebil. We 
prefer the first name because it is the most extensively used, 
and for that reason it is the one to be proposed for the 
Official Nomenclature of Argentine Woods. 

The herbarium material and its corresponding wood 
samples were found at Sausalito in Salta and collected by 
Ragonese and Cozzo, being incorporated in the Direcci6n 
Forestal Herbarium under the number 2690. 

THE TREE 

The tree is commonly 15 meters tall and 6o em. in 
diameter, although it may reach up to 2 5 meters in height 
and 90 em. in diameter. Its trunk frequently supplies straight 
logs up to 5 meters long. The bark is rugose having longi­
tudinal fissures and transversal cracks. 

The leaves are bipinnate, 3 to 6 pairs of pinnae with 20 

to 30 pairs of leaflets measuring 6 to 8 mm. by 1.5 to 3 
mm., with the midrib near the upper edge; small vellowish 
green flowers with cylindrical spikes; the fruit· is a flat 
legume about 1 em. wide and ro to 20 em. long. 

Piptadenia excelsa occurs in the same superior stratum 
of the association where P. 111/lC'Tocarpa prevails. For that 
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reason it is found associated with the same forest species 
mentioned for the latter. 

Referring to forest economy, the census revealed the 
following values: 3 

~::~: a~:~r of wood ~r--~~~~~ .. ··· . ··~ : . 

Maximum diameter found 90 em. 
Average percentage of disease ·-··- -- - - zo percent 
Average number of trees smaller than 30 em. in 

diameter per hectare---···--·-···---··-··-·------- 5 

DESCRIPTION OF THE WOOD 

Sapwood and heartwood pink colored, barely distinguish­
able by the slightly darker color of the heartwood. Eventu­
allv the heartwood becomes darker, and is then easier to 
distinguish from the sapwood which remains unchanged in 
color. \ Vhen freshly planed it has a mild silver luster which 
is more ,·isible in rhe exterior portion of the trunk (sap­
wood) . 

f:Iorco Cebil. is a wood_ of fine texture and slightly roe 
gram. ~he rad1al surface IS not more outstanding than the 
tangennal because th_e wood has very tenuous stripe. It is 
hard and heavy; spectfic gravity, ·978 kg./ dm.a. 

Gross Anatomy 
The pores are small and appear as little whitish ints 

,-e~y numerous and scattered throughout all the ~ssu~ 
(dlffuse porous). The vessel lines are rectilinear very thin 
and of darker hrO\m color than the rest of th , t' On 
the radial · h e Jssue. 
unai ~ct!on, ~ c wood rays can be observed with the 

. ded C) e, tn sptte ~f which it cannot he said that this 
'' ood hh~ very consptcuous rays. It has slightly marked 
gro\\ t nngs hut always of an irregular width. 

Minute Anatomy 
Vessels, '5 to 20 per sq . . 1 . 

to 
90 

p f . · ~·· tangentJa d1ameter from 50 

two; ~e:: ~~=nm~lfdp~~ :rdJ:ner.tldly in '!l~lles of 
e an occasto y four 
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and five. The walls are moderately marked and the pit canals 
are distinct. Vascular elements up to z 501' long; generally 
with slanted end-walls. Pits alternate, lenticular. 

Fibers thin- to very thin-walled, with a decided tendency 
to radial arrangement; they are of a polygonal section 
and with a diameter of between 10 and 151'- They have a 
slighdy wavy alignment. 

Wood rays follow a wavy pattern near the larger pores; 
15 to zol' wide by So to 4501' high. They are mostly biseri­
ate and in minor amount uniseriate or uniseriate with 
aggregate cells; fusiform elongated; 7 to 10 per mm. Homo­
geneous, constituted by conspicuous ray cells; rarely aero­
heterogeneous. 

Wood p8!'Cnchyma of a definite vasicentric type and 
fre<JUendy aliform, seldom unilateral. Square to polygonal 
cells, 18 to zol' tangential diameter. The vessels are bor­
dered by strands of wood parenchyma cells of z8ol' in 
length, generally divided into two cells of 130 to •6o~& in 
length by 151' m width; the ends are pointed. The paren­
chyma cells can be seen on radial section. 

Growth rings are not very marked. At the margins of the 
growth rings are uniseriate bands of calcium oxalate crystals. 

Cell contents. Besides the already mentioned uniseriate 
bands, soli?Ur crystalliferous cells can be observed in the 
entire field, irregUlarly scattered through the fiber tissue. 
The crystalliferous parenchyma smmds can be observed on 
longitudinal sections. 

tJSES OJ' TBB WOOD 

The quality of Horco Cebil wood is inferior to that of 
Cebil Colorado, but it may have the same uses whenever the 
maximum physical or mechanical characteristics are not 
required. 

It is also known on the market of Buenos Aires where the 
beams of special class~ quoted at ss to 65 pesos m.fn. the 
cubic meter and those of good ~ty at 42 to so pesos 
per cubic meter (May 1947 quotatioas). 
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EXOTIC WOODS SIMILAR TO HORCO CF.Bll. 

Clarisia racrotos.t R. et Pav. ("oraceae). This Brazilian 
wood is common!\· named Oiticica; it is similar in color, 
texture, brighmess. and grain. 

Astro11irnn unmdeznla (Fr. Allem.) Engl. A Brazilian 
wood from Sao Paulo, known as Urundav, is similar in color, 
tcxrurc, grain, hardness and specific graYity. 

Piptadeuia africana Hook.f. (Lcguminosae). A wood from 
the Ivorv Coast in French Africa, called Dabcma. It is similar 
to llorco Cebil in color, texture and grain, but its specific 
graYity is somewhat higher. 

4. Piptadenia f'igida ( Anchico Colorado) 
This is one of the species which forms the upper arbores­

cent stratum of the subtropical forest of Misioncs, which is 
outst~nding for its stability and permanence. It grows in 
Comcnres also. The characteristics of its wood makes it 
\'cry valuable and for that reason it is nO\\ marketed in 
Buenos Atres. 

CO:\t:'\lOX "ntF.S AXD '1ATERIAL 

In 1\iisiones it is called by the common name of Anchico 
Colorad~. Curupay-ra, ~r Curupay-na. \Ve prefer the first 
name as It 1s the most '\\ 1dely used and also because it is the 
only o~e. used outside of the native territory, in places 
wh~rc Jt _1s marketed and used by industrv. ft is the one 

A
whJch .will be proposed for the Official -:\'omenclarure of 

rgcnnnc Woods. 
The herbarium maten·al (I·l b · o· . , ~ er anum JrcccJon Forestal 

( o ~o6\'r'· 2054 ~~d 2710) and wood samples came from 
.ampo 1era ( \1Islones) S 1 · · 

mcluded in th · an~p es ongmallv from i\1isiones, 
also been studi:d.same collectton under number r6J, have 

THE TREE 

Piptadcnia rigida is one of the ~ . . 
arborescent strata of th \1' . onstttuent spectes of the 
l!"tation is the one dctennU: d blSioncra forest; Its preferred 

e Y ·warm and humid climate. It 
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requires fairly deep to deep soils; preferring sires that are 
flat to very slightly sloped. Sample plots taken by two 
experts of the Oirecci6n Forestal, Juan R. Araujo and Jose 
Antonio Yalentini, in Colonia Arisrobulo del Valle, in the 
middle of the territory of ,\1isiones, showed the foHowing 
figures for the average quantities of exploitable wood per 
hectare, varying with the soils: In fairly deep soils and mild 
slopes, 5.6 m.3 per hectare; in deep and uniform soils, 3.6 m.3 

per hectare; and in the forests of rolling countries having 
shallow soils, only 1.4 m.3 per hectare. Besides this decrease, 
Araujo and Valentini found in this last case the highest 
percentage of trees with clear signs of disease: 1 5.8 percent. 

It is a tall tree varying in height from r8 to 25 meters, the 
principal diameters being between 50 and So em. This tree 
is generally erect and gives a clear bole of ro to 12 meters 
because its branches come our naturally at that height. The 
bark is 2 to 5 em. thick, presenting little rhytidomas of light 
to dark brown coloration and so lightly attached that they 
fall off in irregular plates. The inner bark is of a reddish 
brown color. 

The leaves are bipinnate with 3 to 6 pairs of pinnae, many 
leaflets about r em. long and 2 mm. wide, slightly falcated, 
with 2 to 5 veins of which the midrib is very near to the 
upper edge. The flowers form long axillary spikes. The fruit 
is flattened, coriaceous, about 12 em. long and 20 mm. wide. 

Besides the Piptade11ia rigida, the superior and inferior 
arborescent strata of the misionera forest also includes the 
following species: to 
N ecttmdra membranacea var. saligna, (Laurel 

Negro) . ...... .. .. " .. ____ ,_ .... " .... --·- ~---··· ........ r 1 ·49 percent 
Balfourode11dron Riedclimnmr, (Guatambu 

Blanco) """""""'""_ .. _- ... -........................ _. .. 5 ·90 percent 
Ocotea Stlfl'IJeolem, (Laurel Amarillo) . _,_, __ ... 5.62 percent 
Piptade11ia rigida, (Anchico Colorado)----.... 3·'7 percent 

'o-rhe species arc in order according to the total percent:tge of the 
species found in the forest, up to one percent, and to the average of 
the forest rypcs studied. 
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Cedrela fissilis. var. 1/J.tcro~.n·pa, (Cedro) ... - . 2.3" percent 
Apuleia leiocarp.t. (Grap1a) ..... --·-- ---·· 2.02 percent 
Cabra/e,1 obiO?lgifoliola~ (Cancharana)--··. - ·- 2.oz percent 
Aspidospl'17Jll7 olh•,1cemn, ( Guatambu amanllo) 1 .86 percent 
Heliett.r cuspidcrta. (Cancla de Venado) _ ~-- 1.7 2 percent 
Myroc.1rpus frond oms, (Incicnso ) - 1.06 percent 

T he fo llowing species are represented Jess than one per­
cent: Cordi,r t;icbotom.1, (Pctcrchi); .\facbacrium brasili­
ense, (Canela do Breyo) : Jactmmda semiserrata, (Caroha); 
Cbloropbora tinctoria. (\fora) ; Bastardiop~·is densiflora, 
(Loro Blanco); Ocotea pubemla, (Cane Ia Guaica ) ; Pitbe­
ce/lobimn H assleri, ( Anchico Blanco); Emerolobium cou­
tortisiliquum, (Timbo Colorado) ; etc., forming an associa­
tion of more than 1 so species. 

From the economic point of view, the average figures for 
the forest types srudied corresponding to Anchico Colorado 
are as follows: 
Average st~nd of exploitable logs per hectare. _ 5.6 m.a 
Average dtameter ___ ... _ __ _ _ ____ 6o em. 

.\ laximum diameter found ___ --··---.. -· 1,20 m. 
Percentage of disease _______ ... _ 8 percent 
A \'erage number of trees smaller than JO em 

in _diameter per hectare __ ------ : 3 
J\ l ~xm~um number of trees smaller than 30 em. 

percent 

m dtameter per hectare ____ _ 
Av~rage number of trees larger than -;-~~l~ i~ 5·5 percent 

dt~merer per hectare _________ _ 
1\hxmmm number of trees larger than -;~ 5 percent 

d
. 3ocm. m 
tamerer per hectare_ ·-·-- -·-· 5.8 percent 

Df.SCRIPTION OF THE WOOD 

The sapwood 1s rose brow 1 d 
light brown. \Vhen fresh!, ~co or 3 11 _th~ hear~wood is 
between them, bur exposed\Jth~e~ there IS httlc difference 
darker brown. On the 1 . 3

.
1r the heart,~·ood becomes 

violaceous stripes but wh~~g~r:dmal walls It. h:ts mildly 
tends ro darken becom· pose.d to the a1r the color 

· . ' mg more umf 0 1 . shght stnpc evident formed b h . orm. n y then IS the 
· Y t e Interlocked or feathery 
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grain which makes this wood more \'aluable than the Pipta­
denia macrocarpa for decorative purposes. Like the other 
Piptadenia species, it has a fine texture. 

Gross Anatomy 
Against the brownish background numerous pores appear 

to the unaided eye as white dots, as in the Horco Cebil. 
L"nder the 8X lens it mav be observed that their whitish 
aspect is due to the parenchyma which envelops the com­
monly empty pores. On the long imdinal walls the vessel 
members appear as numerous small lines of a darker color. 
The alignment of these small lines is generally very irregular 
and in some portions angles arc formed, which determine 
the type of grain either interlocked or spiked grain. The 
growth rings are lightly marked and of irregular thickness. 

J\linute Anatomy 
Pores are few (6 to 10 per sg. mm.), solirary, elliptic to 

roundish, sometimes found in multiples of 2, and more rarely 
of three and four. Sometimes clusters appear in which two 
or three pores are smaller than others. Vascular walls are 
marked prominently with pit canals particularly ,·jsible in 
the inten·ascular walk The vessel in irregular alignment, 
being composed of re~tangular elements \\·!th or without 
appendix 1 6o to zSofl htgh and 100 to 200fl wtdc; the smaller 
ones are 1 50fl high hy 6o ro Sofl wide. The perforations are 
usually simple and .rhc pits ,·cry _numerous. Under _?bser:a­
tion at 400 X the ptts h,n·c a lenncular form, oppostte, wtth 
a tendency to alternate. 

The fibers arc , ·cry close together and radially arranged, 
with thin to thick walls and, as observed at 6ooX thev are 
polygonal. The counts made indicate than 70 percent ·are r 
mm. long hy 101, wide and t.hc rest arc ~oo to 8oop. long 
l>y 5fl wide or ' 1 oo ro 1 400fl ht~h by 1 5P. wtde. They seldom 
have pits, bur when these ptts arc present they have a 
lenticular form and arc slanted. 

Rays are n~unerous (6 t~ ~~ per mm.)_. gcnc~lly _uniseri­
ate and biscnatc, rarely tnsenarc; sometimes umscnate and 
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biseriate rays have aggregated ceUs, very rarely acro-~letero­
geneous may be .obsen·ed. They have . a~ average hc1ght of 
200f' with a max1mum of 350 and a nummum of Rol-'; 12 to 
1.0f' wide. ,\lost are fusiform elongated and arc formed by 
conspicuous ray cells which generally le~ve int~rstitial 
spaces (20oX) . In cross section they have s1mple p1ts and 
conspicuous end walls. 

The wood parenchyma is paratracheal, usually vasicentric 
and sometimes incomplete; sometimes also terminal, rather 
irregular. The cells are polygonal, radially arranged, others 
are sguare 20 to 40J.' by 20 to 40J.'. 

Growth rings are lightly marked, due to the flattening of 
rhe fibers. In the boundary there are sometimes uniscriate 
bands of cells with calcium oxalate crystals (rhomboidal). 

Cell Contents. Besides the mentioned bands of cells with 
oxalate crystals, very conspicuous solitary cells containing 
rhomb01dal crystals of calcium oxalate, one to each cell, 
may also be o~served. In a longitudinal section and in 
~eparated maten~l, the cells are arranged in strands. The 
senes of cryscalliferous cells appear as crystalliferous fibers 
and as crystalhferous parenchyma. In the first case among 
the strands of fibers it is possible to see some cells wider than 
the rest of the fiber divided by numerous septa into rect­
~~gular compartments 20JA long by I 51-' \\·ide and in num-

cr up to '5· every one containing an oxalate crystal. 

USES OF THE WOOD 

The wood of Anchico C 1 d · d I f I . o ora o IS used locallv a great 
ca • or rura construction work . . 

and posts. In addition b f : cafrpenrry, shmg les, beams 
ir is used for wh 1 ecdause o ItS avorable characteristics, 

ee s an car axles The 1 . f S'l . 
culture of the School of A . 1 · nsm~te o 1 vi-
University of Buenos Ai gr~cu ture and Vetennary of the 
Colorado which was lai~s,. ~ a parquet Aoor of Anchico 
perfect condition. e1g t years ago, that is still in 

The Anchico Colorado is a w d 
acteristics which could ha 00 of very good char-

ve great commercial importance 
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in our country. As an index of its good quality . we c~n 
rake the fact that in .\ lisiones the extrac tions of th1s species 
have been increasing steadily since 19.p when in state 
owned forests 304 tons were extrac ted and in private ov .. ·ned 
forests I992 tons were extracted, as compare~ with the year 
1946 in which 11 88 and 5448 tons respecnvely ·were ex­
tracted. It should be recommended for reforestation work 
undertaken ·within its geographical area which includes also 
the province of Corrienres. 

EXOTIC WOODS SIMILAR TO ANCHlCO COLORADO 

Besides the same species which ~xists also in Brazil, kno~ 
unde'r the common name of Ang1co Vennelho, there are m 
that country other species which have wood s.imilar. to our 
Anchico Colorado. Their use can be a defimte gwde for 
new uses of the Argentine wood. The following are out­
standing an1ong them: 

Lecytbis Piso11is Cam bess. ( Lecythidaceae) . Sapucaia Ver­
melha, with rather similar texture, grain, color, stroc~e, 
weight and hardness. It is used in hea:y consrrucoon 
bridges, crossties, posts, carpentry and cabmet work. 

Pterodml pubesceus Bcnth. (Lcgumi~osac), ~aveiro! ~ 
the same characteristics as the precedmg. It IS ex~>tlc m 
Brazil where it has acclimated itself very well and 1S used 
for crossties, bridges and other durable construction. It is 
also used for tools, door and window frames and spokes of 
car wheels. 

Calopbylhmr brasi/h'1JSC Camb. (Guttiferae), Jacareuba. 
has color, luster, texture and grain rather similar to ~ur 
Anchico Colorado, although it is somewhat lighter (specific 
gravity . 700). 

There is a great resembla1~c~ between o~r wood and 
K.haya senegalemis A. juss., Ca1l Cedrar •. nam•e of French 
West Africa, used in France for decorative purposes. 
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5. Piptadetlia paraguayensis (Ibira-ne) 
This species gro\.\'S in the northeastern part of the terri­

tory of Fonnosa. It ge~crally has the rypic~ form of a bush 
or coppice rree; the dtfferent sucke~s, ~:hich come out ~f 
the same srurnp reach 3 to 5. m~ters m hetght and 20 em. m 
diameter. It has no econorruc unportance. 

COJ\I~ION JI;AME Al\'D i\lATERlAL 

The best known common name is lbira-ne and means in 
Guarani "scinking tree." 

The wood sample studied belongs to herbarium specimen 
number 2655 collected by Ragonese at Mojan de Fierro 
(Formosa). \Ve have also studied wood samples sent by 
Jorge L1ppold from Fonnosa which were added to the wood 
sample number 2655, havjng the same characteristics. 

THE TREE 

As was said before the P. paraguayensis is a large bush 
seldom r~aching the size of a r:ee. It grows as a globe-shaped 
plant, Wit~ a ~lear green fohage, covering areas of about 
4 meters m diame~er. It is. found spread throughout the 
forest ~ava?nas an? ISlets. Th1s species is heliophy te, is found 
on plam Sit~ or 10 stands located in the proximity of the 
~ara~uay nver an? up to about 30 kilometers into the 
mtenor of the terntory. 

1 T~e d~~kfi has a thin bark, rather rough w ith shallow 
0hi~lhtu ma h ssures. In the specimens of smaller diameter 

w c are t e most co h b · ' 
rnm th. k d f mmon, t e ark IS smooth about 2 

. lC an o a gree . h 1 . ' 
Th I 

. . ms gray co or WJth darker spots. 
e eaves are btpmnare .. . 

to 5 em 1 b ' urujugate, Wtth fo ur leaflets 1 

in elongat~~gsprk;s;t~~:~kn~~~a~~~e~ltg~~nyda~tly fldowering, 
em. long between ends b . cu rve , 4 to 6 
a long time on the trceJ 

1 i~~· Wide. T he shc~ths remain 
They have 4 to 10 (f ' g 

1 
g them a beautiful aspect. 

. , rCCJUent v 8) J" h b 
10 diameter. J • 1g t, ony and 4 em. 
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P. pttraguayensis is found in the islets among the following 
species: 

Tabebuia nodosa 
Diplokeleba fioribunda 
Astroniu:m Baltmsae 
Aspidospenna cbacoensis 
Peltophorum dttbium 
Crataeva Tapia 
Tabebuia Ipe 
Gleditschia m11orp·boides 
Caesa/pinia m elanocarpa 

Palo Cruz 
Palo Piedra 
Urunday 
Quebracho Blanco 
Vi.ra Pita 
Paraguay a Naranjo 
Lapacho N egro 
Espina Corona 
Guayadn 

DESCRlPTlON OF THE WOOD 

The heartwood is not clearly differentiated from the 
sapwood; the wood is slightly greenish yellow in color with 
very mild striping and with little luster. It has fine texture 
and slanting to interlocked grain. 

The wood of lbira-ne has a strong and disagreeable odor 
when sawed; to this is due the native name of the species. 
It is heavy and hard. 

Gross Anatomy 
In transverse section the pores are very small and cannot 

be distinguished without lens. Bands of very abundant wood 
parenchyma of a whitish color can be noticed instead, 
against the yellowish background of the rest of the fiber 
tissues. 

The growth rings are very irregular and slightly demar­
cated due to the greater density of the fibers in the late 
wood and to the more yellowish color of the same portion 
of the ring. They are easily conf~~ed with the confluel!r 
parenchyma bands, which are '~1:msh. a~d are prcse~t .m 
the early wood. No importan.t dtstmgUishl~g cha~acrcnsncs 
are seen in either the tangential or the rad1al sections. 

Minute Anatomy 
Vessels numerous to very numerous ( 12 to 30 per sq. 

mm.); tangential diameter 42 .to. r l Op., more_ frequently ~o 
to roop.. Solitary, round to elhpnc and .multtple, ~s~1all~: m 
radial three's and four's and clustered. P1t canals dlstmcove­
ly mark the vessel walls. Vascular elements have a smooth, 
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. ali nmcnr and a length of I jO to 300ft; end walls 
!>ln~ous 1 g 1 ted Lenticular pits more abundantly altcr-
honzonra or s an · B b · 

h Pposlte and frequently coalescent. )" 0 Servmg narc r an o · ) . 
with orcatcr maonifications (6ooX to I }ooX a tenuous 

I t~ · bo0rdcr can be seen. The p1ts between vessel coa cscent p1t · 1 1 · 
members and wood parenchyma cells are honzonta , entiCU-
Iar and slighdy bordered. . 

\Vood fibe rs thin- to thick-walled, tnan~ular to J>?lygonal 
shape; irregular arrangement and of t\\ o dtfferent d1ar1_1~ters, 
8 co 11p. and r8 to 25p., compact. ~hey follow a recnlm~ar 
arrangement and in a radial sectiOn they alternate With 
wood parenchyma bands and vascular elements. . . 

\Vood rays of a mild rectilinear arrangement, untsenate 
and biseriate; pits visible at this magnification ( 100 X). 
Ellrpuc procumbent cells 8 to rop. in width, up to JOOOft in 
length; more frequently 500 to 8ooft long. The end walls 
of the ray cells are visible. 

\Vood parenchyma definitely vasicentric, aliform and fre­
quently in confluent bands. Square ceiJs of 20 to JOft and 
also round or elliptic of 18 to JOft lea,·ing interstitial spaces 
which can be well observed \vith a 400X magnification. The 
cells arc radially arranged, simple pits scattered and fre­
quent!} ''isiblc. \ \'ood parenchyma strands di,·idcd into cells 
8oo to 1 500p. in length; the pits can only be seen occasion­
ally. ln a radial section, the horizontal walls of the wood 
parenchyma cells can be well observed, d1\ ided into almost 
rectangular compa,:rrmcnts. Simple and very scatrcrcd pits, 
can be observed wtth greater magnification than 1 50 X . 

. ~rowth rings, marked by flanened fibers, arc not very 
dtsuncr. 

. Cell .conrcnts. Calcium oxalate crystals may be observed 
10 muc;h smaller amounts than those of the other species 
hclongmg to the gcn p· d · 0 . . . us tpta e111a. n the radtal secnon 1t 
~an be observed that the crystal cell rows are usually located 
111 the fibrous areas. 

USES OF TH£ W OOD 
This wood has no a1 1 . 
. d b . a~tu uses. t ts not even used as fire-

"" oo ccause of tts dtsagreeable odor. 
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EXPLANATION OF PLATES 

Plate II. 
Fig. 1. Piptadenia macrocarpa. 
Fig. ~. Piptadenia e:ccelra. 
Fig. 3· Piptadenia rigida. 
Fig. 4· Piptadenia paraguayenris. 

Plate III. Piptadenia macrocarpa. X 70 
Fig. 1. Cross section 
Fig. ~. Tangential section 
Fig. 3· Radial section 

Plate IV. Piptadenia afi. macrocarpa. X7o 

Fig. 1. Cross section 
Fig. ~. Tangential section 
Fig. 3· Radial section 

Plate V. Piptadenia e:ccelra. X 70 
Fig. 1. Cross section 
Fig. ~- Tangential section 
Fig. 3· Radial section 

Plate VI. Piptadenia rigida. X70 
Fig. 1. Cross section 
Fig. 2.. Tangential section 
Fig. 3· Radial section 

Plate VII. Piptadenia paraguayenrir. X70 
Fig. 1. Cross section 
Fig. 2. Tangential section 
Fig. 3· Radial section 

27 
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ANATO~UCAL STUDY OF THE WOOD OF "SHUI-

S
HA" (.\LETASEQVOIA GLYPTOSTROBOIDES HU 

ET CHENG) 

By joHN YoH-HAN Lx• 

Some twelve species of Sequoia were on~e. dominant, 
only two are now sunrh·ing ~nd these are lm11ted to the 
western coast of North Amenca. Several other closely re­
lated surviving genera are also found in North America ~d 
Asia. However, the most closely related genus, Metasequoza, 
was only recently ( 1944) discovered. on a temple grounds 
at \Van-Hsien region, Szechuan, China, by Mr. C. Wang 
of the National Research Bureau of Forestq. 

The genus Metasequoia was described by a Japanese, S. 
J\1ik.i, in 1941. His description was based upon fossil mater­
~als of Sequoia disticha Heer and S. japonica found in 1941 
~Japan and now represented by living species discovered 
m s.zechuan and ~upeh provinces. Other related living 
spec1es are: Taxodnnn (America), Cryptomeria (China, 
Japan), Glyptostrobus (China) and T ai'"rJ)tmia (Formosa) . 

TJ:e present investigation was based on the study of a 
spc~Imcn collected in 1947, at Mou-Tao-Hsiang, Wan 
f:Islen, Szechuan, by Mr. Chong Yu-kwang from the Na-
ttonal Research Bureau of Forestry. ' 

Description of the Wood 
Growth nngs d' · . b ff •sanct, narrow to w1de. Sapwood light 

u . narrov. . Heartwood . 
ally straight- rained orange-vmaceous. Wood gener-
moderatelv ha~d S .' fine-textured, moderately heavy, 
three times as \~·i/nng-~ood zone narrow to wide; usually 
spring ro summer e ~ ~ e summer wood; transidon from 
material parenchvrn \\ 00

11 
gradual. .In the lighter colored 

lens because of theu· a c~ s arc readily visible with a hand 
resmous co R -:-- . ntents. ays very fine, rela-

Assoc~te Professor in B 
emy, Uruversity of Nan,.:_ otany, College of Agriculture and For­IWig. 

fJG. I 
FtG. ! 

T r:t nsvcrsc Section 
Tangential Sccrion 
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tively conspicuo~s on quarter surfaces. Resin ducts lackin . 
Sapwood not resistant to decay. (Bark dark brown-grayi;h 
to bro·wnt fissured, roughened when aged.) 
. M_inute annt~my.-Tracheids up t? 66 (35 to H) microns 
m diameter (F1g .. 1 ). Bordered pits m 1 or 2 (frequently 1 ) 

rows on the rad.~al walls; many, oval-shaped. Parenchyma 
metatnche~l. Thickness of t~e wall of spring-wood tracheids 
1 to 1.5 microns, and 3 rrucrons for the wall of summer­
w~od .cracheids. Trach~ids with?ut .spiral thickenings. Rays 
umsenate (very rarely m part b1senate), consisting entirely 
of ray parenchyma; ~he tall~st up to 17 (a-c:erage 7 to 11) 

cel!s and over 2 7.0 rrucro.ns m ~eight, frequently with dark 
resm con~ents ~Fig. 2 ~. P1.ts leadu~g to ray parenchyma fairly 
large, qmte umfonn m Size, orbicular (the long-axis of the 
pit orifice less than 1 o microns), generally 3 per ray cross-
mg. 

KEYS TO AMERICAN WOODS (CoNTINUED) 

By RoBERT W. HEss 

This key is the twenty-first of a series intended to assist 
in the identification of certain groups of North and Sou.th 

v American timbers. The last previous numb~rs. of the senes 
appeared in T1·opicnl lVoods 85: 11-19. It JS mtended that 
these keys be used in conjunction with Timbers of the New 
l.Vorld. 

XXI. Parenchyma i11 mnnerQUS concentric bands. The 
woods in this group are characterized by parenchy~a ~hat 
occurs in numerous concentric lines or bands. The vana~ons 
in spacing among specimens, or e.ven in the same. specimen 
make it difficult to draw the line sharply agamst those 
specimens whose bands are too widely spaced to be called 
'numerous." Similarlv the amount of broken b~nds. that .can 
be included in the ''c~ncentric band" classific~tion IS su?!ect 
to considerable variation and necessitates arbttrary decision. 
Ho,:vever, for the most part, i~ is a strongly marked group 
and contains many important ombers. 
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I J the parench}ma pattern discussed starts with n genera, . . . 
rbe metatracheal type in numero~s concentnc umsfenate 
lines or narrow bands as exempJtfied by many ~ the 
Annonaceae Lccvthidaceae, Sapotaceae, and Euphorb~aceae. 
Reticulate 0~ broken tangential lines are excluded. Dtfficul­
ties of decision in this rype arise among the woods with 
variable, often indefinite or poorly aggregated bands su~h 
as are found in the Mvrtaceae, 1\'lelastomaceae, and Rubta­
ceae. Among the woods having bands of intermediate width 
the greatest difficulties are caused by the paratracheal-con­
tluent pattern which not infrequently has a considerable 
amount of broken-confluent bands, particularly in the early 
wood. Among the woods with coarse-banded parenchyma 
the problem generally resolves itself into the excluding of 
woods whose confluent bands are too wavy or broken to 
form a consistent concentric pattern. 

Included in the key are genera of thirty-eight families. 
The fifty-four genera of the Leguminosae constitute the 
largest gro~p. Other families with consjderable numbers of 
~enera havmg parenchyma in numerous concentric bands 
mclude Euphorbiaceae (rwenty-three genera) Sapotaceae 
AGnn~naceae, Lecythidaceae, Moraceae .My,rtaceae and 

Utt1ferae. ' 

':ood~ of this group typically are hard and heavy or 
:nseralte Y so .. They predominately have simple perf~ra-

, a temate mtervascular p· t · all . 
vessel pits and h 1 tmg, sm to medmm-sized 
ber ha,·e l~rge erlerogenl eous rays. A notably large num-
f • ova or e ongated vessel · · V ew have septate fib -ray p1t-patrs. ery 
arranged pores. ers, nonnal gum ducts, or tangentially 

XXI. PARL11JCHYMA IN 
1 R · NUMEROUS CONCENTRIC BANDS a. ays tn pan lar d 

b Ra ~e an conspicuous 
. ys not conspicuous thou I f . ····:···:················ .. ··············· z 
F. . ' g 1 o ten distJnct 9 

2 a. iber pits distinctl . . ························ 1 
b. Fiber pits · 1 Y ~r ~onspicuously bor dered 

. Simp e or Indistinctly bordered . ·················· 3 
3 a. Pores m arcs or clusters . . ............................ Jo 

large rays. ............... arranged tangcnoally between the 

b. Pores not tangentially·~~g~d:····· · ·· · ····· ···· · ·········· ······· · ············· 4 
................................................ 7 
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4 a. Pores comparatively few, rounded; in tangentially ar­
ranged clusters of~en apJ;>Caring as though suspended from 
the parenchyma hnes. Ftbers very thick-walled. 

Roupala (Proteaceae) . 
b. Pores nuq~erous, angular; crowded in narrow acuate 

bands. Fibers with thin to moderately thick walls. .............. 
5 

5 a. Vessels with spiral thickenings. . ............. Gueuina (Proteaceae) . 
b. Vessels without spiral thickenings. .......................................... 6 

6 a. Pore bands mostly t or 2 pores wide. 
Embotbrirmz (Proteaceae) . 

b. Pore bands mostly 3 or 4 pores wide. Lomatia (Proteaceae). 

7 a. Pores all solitary or virtually so. .............................................. 8 
b. Short to long radial multiples common to abundant. ........ 9 

8 a. Pores more or less uniformly distributed. Raphides present 
in ray cells . ................................................ Curatella (Dilleniaceae) . 

b. Latewood pores in distinctive radial or dendritic arrange-
ment . .......................................... Litbocarpus, Quercus (Fagaceae). 

9 a. Pores small; fairly numerous. Vascular pits vestured. 
Larger rays up to roo cells high . .... Lagetta (Thym.elaeaceae) . 

b. Pores large in partj few to very few. Vascular pitS not 
vestured. Rays up to 200 or more cells high. 

Panopsir (Proteaceae). 

to a. Pores (and parenchyma) in festoons between the large 
rays. (See 4 to 6 above, and t5 b.) . .............................. Proteaceae. 

b. Pores not so arranged. .................................................................. 11 

11 a. Ripple marks present, not always distinct; parenchyma 
• • 11 sometimes in secondary senatton. . ............................................ . 

b. Ripple marks absent. .................................................................... 14 

u a. Vessel-ray pitting coarse to very ~=emma (Bombacaceae). 

b. Vessel-ray pitting fine to medium. ............................................ IJ 

C allif us parenchyma strands 13 a. Vascular pits vestured. ryst ero b 
h h ell typically few or a sent. numerous. S eat c s Erytbrina (Leguminosae). 

d C stals solitary in ordinary 
b. Vascular pits not vesture · ry cells abundanr. 

parenchyma cells or absent. Sheath/ S -·'ia (Sterculiaceae). 
Basiloxy on, ter~ 

d f ing a spider-web pat-
14 a. Parenchyma in narrow ban 5 onn ................................. 15 

tern with the large rays. ····························· "th large 
b. Parenchyma not fonning spider-web pa~~ .. :.1................ s6 

rays ................................................................... . 
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15 a. Parenchyma bands ounl~ I _or :z cellsfwide. Pllores no~ htan­
gentially arranged. ruser1ate rays ew; cc s squans . 

Annonaceae.1 

b. Parenchyma bands 1 to 4 cells wide. Pores often tangen­
tially grouped. Uniseriate rays numerous; cells. frequently 
upright . ............................................................ Panopsts (Proteaceae). 

1
6 a. Parenchyma bands uniscriate and very closely spaced; 

crysralliferous strands_ numerous. Largest rays 100 or l!'ore 
cells htgh; 15 cells w1dc . .................... Gusttrvla (Lecythldaceae). 

b. Parenchyma bands few ro many cells wide, variable in 
spacing; crystals solitary or lacking. Largest rays 50 to 
uo cells high; 6 to 12 cells wide. (Moraceae). ...................... 17 

17 a. Uniseriare rays numerous, composed entirely of square 
or upright cells. Heartwood dark brown. 

Tropbis (Moraceae), 

b. Uniseriate rays usually few to very few, composed in 
part of procumbent cells. ............................................................ r8 

18 a. Heartwood bright yellow becoming golden brown on 
exposure. .......................................................... Clarisia (Moraceae). 

b. Heartwood indistinct or lacking; wood grayish, pale 
brown, or yellowish . .............. Anonocarpus, Fictts (Moraceae). 

19 a. Pores virtually all solitary. .......................................................... :zo 
b. Pore multiples present, usually numerous. .............................. 33 

zo a. Largest .rays 3 or more cells wide. .......................................... u 
b. Rays exclusively uniseriate o.r uniseriate and biseriate. ...... :z6 

11 a. Pores. in wav~, often branched, radial arrangement. V asi-
cenmc rrache1ds present y· · (G 'f ) b p . · ............................ mma uru erae . 

. ores not ill definite radial arrangement. ................................ :u 

ll a. Fiber pits distin tl b d d R . c Y or ere . ays dectdedly heterogene-
b ~- .... _. ...... : ........................................................................................ l3 

. I er p•ts Simple or indistinctly bordered. ............................ :zs 
13 a. Phloem strands present. Pits vestured. 

b. Included phi b Mouriria (Melastomaceae) . 
oem a sent. . .............. ........ ..... ........................ .... ...... 24 

14 a. Parenchyma band · commonly with s ~~egular, ?ften loosely assembled, 
lines. Pits vesrure~on~ ~rable. diffuse or short tangential 
Rays usually I and 3S1Cen~lc t.racheids usually present. 

2 ' occastonally to 3 or 4 cells wide. 
Myrtaceae. 

'For descnptions of th e Annonaceae see Tropical Woods 88: t3·30· 

No.94 TROPICAL WOODS 33 

b. Parenchyma bands regular fairly uru'forml d · h 
b d 

. • y space ; wat -
out a un a~t d1~use or short tangential lines. Pits not ves­
ru:cd. Vasacent.rac tracheids lacking. Rays 1 to 4 ceUs 
wtde. .. .................................................... Zinowiewia (Celasrraceae). 

25 a. iessel-ray pit-pairs medium-sized to very large, elongated. 
yloses abundant . .................................... Symphonia (Guttiferae). 

b. Vessel-ray pit-pairs very small (4Jl), rounded. Tyloses 
absent . ...................................................... Torralbasia (Celastraceae). 

:z6 a. Pores in branched .radial (dendritic) arrangement. .............. 17 
b. Pores not in definite radial arrangement. ................................ 19 

2 7 a. Wood definitely ring-porous . ...................... Castanea (Fagaceae). 
b. Woods not definitely ring-porous. ............................................ z8 

18 a. Single row of early-wood pores markedly larger in size. 
Rays homogeneous or nearly so. Fibers with small, dis-
tinctly bordered pits . ................................ Castanopsis (Fagaceae). 

b. Larger row of early-wood pores lacking. Rays hetero­
geneous. Fibers with small indistinctly bordered pits. 

Calophyllum (Guttiferae). 

19 a. Vessel-ray pit-pairs, at least in part, large and elongated. 
Vessel pits not vestured. .............................................................. 30 

b. Vessel-ray pit-pairs small, and rounded. Vessel pits 
vestured. ............................................................................................ 31 

30 a. V asicentric t.rachcids present. Vessel-ray pitting all 
coarse. .. ...................................................... Cyrillopsis (Cyrillaceae). 

b. Vasicent.ric tracheids absent. ...................................................... 31 

31 a. V asicentric parenchyma present, 1 to 4 cells wide. V ~­
sel-ray pitting distinctly z-sized. Rosaceae-Chrysobalan01deae. 

b. Vasicent.ric parenchyma absent or very sparse. Vesse~-ray 
pitting all coarse . .................................. Ocbthocomzos (Lmaceae). 

31 a. Strands of included phloem present. Mouriria (Melastomaceae). 

b. Included phloem absent . ...................... Kotcbubaea (Rubiaceae). 

33 a. Rays uniseriate or ,,.irtually so. .................................................. 34 
b. Part of rays 1 or more cells wide. ............................................ 89 

34 a. Ripple marks present .................................. : ............... "................. 3S' 
b. Ripple marks absent or local and very trregular. ................ so 

35 
a. Rays heterogeneous to ~eakly heterogeneous. .................... 36 
b. Rays homogeneous or vtrtUally so. ............................................ 41 

3
6 a. Vascular pits small or very small. .............................................. 37 

b. Vascular pits medium-siud or larger. ...................................... 40 
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R heterogeneous with many of the cells square or up-
37 a. rig

3k. Fiber pits indistinctly bordered .. Dzospyros (Ebeneaceae). 

b. Ravs weakly heterogeneous, typic~ly wi~h si.ngle rows of 
marginal square or upright cells. F1ber p1ts stmple. ............ 38 

8 a. Ri le marks 110 to 175 per inch. Tallest rays gen.er:Uly 
3 6 rt 8 cells high. Part of pores rather larg~ and d1su.nct 

without lens . ............................................ Dalbergza (Legummosae). 
b. Ripple marks 6o to 90 per inch. Tallest rays more t~an 10 

cells high. Pores generally indistinct or not -risible Without 
lens ...................... .. .............................................................................. 39 

39 
a. Hearcwood dark brown or nearly black, sometimes reddish 

brown. Tallest rays 15 to 15 cells high. 
Swartzia (Leguminosae). 

b. Hearrwood pale brown, often pinkish. Tallest rays 30 to 
40 cells high . ................................................ Crudia (Leguminosae). 

40 a. Ripple marks 115 or more per inch. Tallest rays less than 
to cells high. .................... ................ ................................................ 41 

b. Ripple marks 7 5 to 90 per inch. T all est rays 15 to 2 5 cells 
high. . ......................................... .................. Sw artzia (Leguminosae). 

41 a. Pores in part distinct without lens. Ripple marks 110 to 
175 per inch . .......................................... Dalbergia (Leguminosae). 

b. Pores indistinct or not visible without lens. Ripple marks 
r8o to 190 per inch . ...................................... Brya (Leguminosae). 

41 a. Pores in part large and distinct without lens. ........................ 43 
b. Pores not large, sometimes up to medium-sized and barely 

visible or indistinct without lens. . ...................................... .'.. 44 

43 a. Parench~a p~atracheal, short to long aliform, becoming 
confluent mto rrregular bands in late wood. Heartwood 
yellowish ....................................... .. ........ T ipuana (Leguminosae). 

b. Parenchrma metatracheal, in loosely constrUcted, broken 
concentrJc bands, often merging into reticulate. H eart­
wood brown, reddish, or purplish. Dalbergia (Leguminosae) . 

44 a. Parenchyma typically and often very abundantly para­
tr~cheal and confluent into irregular bands 1 to 8 cells 
'VIde. ................................................... ................... 45 

b. Parench~a not abundant about pores ~d···~·~~i.iy···~~~ 
surroun~ng them; bands typically narrow and fairly con-
concentric. .............................. .................................... 48 

45 a. Ripple marks 90 to 1 10 per inch. Parenchyma ~;~·~~~· ·~~~~~~ 
b ~to 4 cells . .............................................. Zollernia (Leguminosae) 

. pple marks generally more than I zo per inch. .................. 46 
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4
6 a. Parench)?lla strands with 1 to 4 cells. Ripple marks , 40 to 

150 per me h . ................ : ......................... Geoffraea (Leguminosae). 
b. Parenchyma strands With 1 and 1 cells. .................................. 47 

47 a. Concentric parenchYJ!la bands up to 6 cells wide. Ripple 
marks rzo to 130 per mch. Heartwood (traumatic in speci-
men) dar.k brown. .. .............................. Fissicalyz (Leguminosae). 

b. Concentrtc parenchyma bands generally 1 or 3 cells wide. 
Ripple marks t 10. to 150 ~er inch. Heartwood variegated 
red and brown, w1th blackish streaks. Etaballia (Leguminosae). 

4
s a. Ripple marks 18o to 190 per inch. Rays mostly 5 or 6 (ro) 

cells high. Heartwood dark brown, variegated or finely 
striped . .............................................................. Brya (Leguminosae). 

b. Ripple marks 75 to 110 per inch. ................................................ 49 

4
9 a. Ripple marks about no per inch. Rays up to 15, mostly 

less than r o, cells high. HeartWood brownish red, ge~er-
ally lacking . ....................................... .Pterocarpus (Legununosae). 

b. Ripple marks 75 to 90 per inch. Rays up to 15 (15) ~ells 
high. HeartWood dar~ bro~ to nearly bla~k, somen'?es 
reddish brown, sometunes vanegated. Swartzla (Legununosae) · 

so a. Parenchyma bands puamcheal-confluent. .............................. 51 

b. Parenchyma bands metatracbeal. .............................................. 51 

51 a. Rays heterogeneous. Wood bright yellow. . (Legu . ) Coursetla nunosae . 

b. Rays homogeneous. Hearrwood doll red.dish brown. . ) Carnpsiarulra (Legununosae · 

51 a Included phloem present in fusifonn rays .an(dLove~cal ) 
· . h b d Bonyuma garuaceae . 

strands m the parenc yma an s ...... . 
b. Included phloem lacking. ............................................................ 53 

53 a. V esse! pits vesrured. ' ................................. t;;'~·~~~···"'"i~Iy 54 

b. V esse! pits not vesrured. Parenchyma k typ 
coarse-celled, loosely aggrerted, or bro &~phorbiaceae). S7 

el . 'bl 'th lens Vessel pits to 
54 a. Pores very small, bar Y Vl~ edsWl ot c~arse-celled or 

rays small. Parenchyma an ° .Poulill (Loga!l!aceae). 
loosely aggregated; ....... : ............... i .... ~b1e with lens. Ves-

b. Pores mostly medium SIZe, rear y longated occasionally 
sel pits to rays mostly large, bo : ~fteP c~elled or 
medium-sized. Parenchyma an _ ........... "....... SS 
loosely aggregated. .. ......................... ~z .. ~Metasromaceae>. 

55 a. Wood dull olive grab. ..................... . ................... ".... s6 
. .. ......... .. 
b. Wood pale reddish rown. .................. . 
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5
6 a Vascular pits much elongated in part. · Caly ptrella (.\1elastomaccae). 

b Vascular pits normally rounded. · Graff enrieda (l\[elasromaccae) . 

57 
a. Vessel-ray pit-p~ large .• ova~ to elongated or irregular. sS 
b. Vessel-ray pit-p:urs medium-stzed, rounded. ........................ 64 

58 a. Latex rubes present in some of rays. ........................................ 59 
b. Latex rubes absent. .......................................................... .............. 6o 

59 a. Rays up to 50 cells high. Density medium. . 
Nealcbornea (Euphorbtaceac). 

b. Rays up co z 5 cells high. Density rather low. 
Anomalocalyx (Eupborbiaccae) . 

6o a. Fibers thick-walled. Large radial channels present. .............. 6t 
b. Fibers thin-walled. Large radial channels absent. .................. 6l 

61 a. Ravs less than 25 cells high. \\'ood dark brown, oily in 
appearance .......................................... Ga'l-•arretia (Euphorbiaceac ) . 

b. Rays up to 50 cells high. \ Vood light grayish brown. 
Conceveiba (Euphorbiaceae) . 

62 a. Pores small to minute. Rays mostly less than 25 cells 
high. Parenchyma bands 1 to 3 pore-widths apart. 

Maprounea (Euphorbiaceae) . 
b. Pores medium-sized. Rays up to 50 cells high. Parenchyma 

bands about one pore-width apart. ............................................ 63 

63 a. Locally biseriate rays common. 
Dodecastiy;ma (Euphorbiaceae) . 

b. Locally biseriate rays few to rare. 
· N ealcborrrea (Euphorbiaceae) . 

64 a. Fi.bers wi.th ve!)' thick gelatinous walls. .................................. 6s 
b. Ftbers w1th thtn to moderately thick walls. ............................ 66 

65 a. Vessel-ray pitting fine. \Vood waxy olive-brown wirh fine 
green or black stripes Bo· · ( I ' J b' ) r . . · .......................... 11ama . •.up 10r mccac . 

b. \ essel-ray ptt-pru..rs medium-sized. \Vood light to very 
dark brown . .................................................. Pera ( I:' uphorbiaccac) . 

66 a. Rays l~ss than 25 cells high. Parenchyma bands 
pore-w1dths apart. .............................................. . 

2 
or 3 6 

b. R~ys up to so cells high. Parenchyma band~·~b~u .. t................ 7 
wtdth apart 1 pore-....................................................................................... 68 

6; a. Parenchyma in definite li b .. . 
\Vood •ello . h ne.-; a o~t 3 pore-'' tdths apart. 

b P h
> ~ · ....................... .A cttnoszemo11 <Euphorbiaceac) 

. arenc yma IIl poorl}· dcfi d b d , . 
apart Wo d . . d .ne an s abour 2 pore-widths 

· o 'ar1egate olive s b · . · ...... e ast1a11a (Euphorbiaceac) . 
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68 a. Fibers with moderately thick (gelatinous) walls. Tyloses 
p~esent. . ........................... : ........................ Cleidion (Euphorbiaccae) 

b. F1bers w1th rather thm (not gelatinous) walls. Tyloses · 
absent. . ......................................... Caryodendr011 (Euphorbiaceae) . 

69 a. Concentric bands of included phloem present. 
Machaerium (Leguminosae) 

b. Included phloem absent. .............................................................. 7~ 
70 a. Ripple n1arks present. .................................................................. 7r 

b. Ripple marks absent ..................................................................... 113 

71 a. Rays homogeneous. ................. ....................................................... 72 
b. Rays heterogeneous or weakly so. ............................................ 91 

72 a. Parenchyma bands coarse, readily visible to conspicuous. 73 
b. Parenchyma bands rather narrow to narrow, commonly 

indistinct, sometimes distinct, without lens. ............................ 81 

73 a. Ripple marks so to 70 per inch. ................................................ 74 
b. Ripple marks 100 to 140 per inch. ............................................ 75 

74 a. Pores large to very large. Parenchyma cells mostly short 
and plump. Density medium; heartwood y~llow. Ri~ple 
marks about so per inch . .......................... Duma (Legununosae). 

b. Pores medium-sized. Parenchyma cells mostly long and 
slender. Hard and heavy; heanwood orange-brown, ~p­
erung to reddish brown. Ripple marks 6o to 70 per ~ch. 

Martiodendr01l (Legummosae). 

75 a. N on-crystalliferous parenchyma strands mostly with 4 
cells ................................................................................ d ............. cl .. . 76 

b. N on-crystalliferous parenchyma scrands not pre ommat Y 
4-celled. ............................................................................................ 77 

76 a. V essel pits small (less than 6p.). Pores ~~· f~~[l: 
1 to 3 cells wide and. up to 10 (4o) c roba~f. · eUow­
~arks about 100 per mch. Hearrw;:tchildia (leiuminosae). 

b. ~~~~i .. pi~~ .. ~~di~~:~i~~d"(;"~~ .. s;·)·: Porr) met:~1~!e~~ 
part; fairly numero~s. Rars 1 and .:S 1~ :Oe , 40 ~r inch. 
up to IS (3o) cells high. Ripple mar or blac!Dsh· 
H eartwood dark red, chocolate broUbidibia (Leguminosae). 

Us • d and frequently up to SO 
77 a . R ays mostly 3 or 4 ce WI .e ore than 1 tier. Pores 

ceUs high; many rays occupymg m sometimes few and 
rather large in part; not numerous. ................................ 78 
scattered. . ............... : ........................ cli"':;id~· and infrequently 

b. Rays I and z, someu~es :z t~ 4> fe: rays occupying more 
more than 1 5 cells high; Wlth .......................... 79 
than 1 tier . ............................................................ .. 
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7
8 a. Vessel pits small (5 to 7p.) . Parenc~yma bands fairly uni­

fonn. Ripple marks n o to 130 per mch. ~Ie~wood pr?b-
ably light colored. . ................................... Cittorta (Legummosae), 

b. Vessel pits medium-sized (8 to 9p.) . Par~nchyma bands 
irregular and more or less anastomosed. Ripple marks 120 

co 150 per inch. Heartwood yellowish to dark brown. 
Piscidia (Leguminosae). 

79 a. Rays 1 and 1 cells wide, the uniseriares numerous; ray­
height usually considerably less than tier-height. Four­
celled parenchyma srrands common; fusiform cells few. 
Pores medium-sized m part; very few. Rip~le marks about 
100 per inch. Heartwood dull brown to bnck-red, becom­
ing chocolate, purplish or nearly black. 

Stablia (Leguminosae). 
b. R~ys mostly 2 or 3 _cells wide, the uniseriates few; ray­

hetght often approxunately full tier-height. Four-celled 
parenchyma strands fe\v. ...... ........................................................ 8o 

8o a. Fusifonn parenchyma cells. numerous. Pores large ro small; 
few to rather numerous. Rtpple marks 100 to llto per inch. 
Heartwood yellowish brown to dark red. 

. Lonchocarpus (Leguminosae) . 
b. F~Siform parenchyma cells few. Pores rather large; few. 

Ripple marks about 140 per inch. Heartwood said to be 
orange_. .. ................................................ Bergeronia (Leguminosae). 

81 ~ ~ores mfr:{luen~y with complete parenchyma sheath. ...... g1 

8 
. pores usu y wtth complete parenchyma sheath. ................ 85 

1 a. arcnchyma in part ren'c 1 R' 1 · u ate. tpp e marks 11 0 to 175 
b ~r mc~ . ................................................... Dalbergia (Legurninosae). 

83 
~ Ri~;~~ =~sn~t~e~~ulate m pa:c. h.................. .......................... 83 

bise · 190 per me · Rays uniscriate and 
nate; up ro 5 or 6 ( Jo) cells hi h H d . 

brown, \'anegated or with fin - g . eartwoo nch 
b. Ripple marks 75 to to e st~tpRes . .... Brya (Leguminosac) . 

3 or 4 cells wide. S per tnc . ays frequently up t o 

B4 a. Pores small. Vesse'i"···;~~ .. ·~~~ ........... :...... .................................... 84 

sometimes up to 40 ~6o lmm_-stzed (8 co rop.) . Rays 
brown or reddish bro\ ) cc: Is high. H~at;twood uniform 

b. Pores medium-sized v~n. , ...... _. ............... D,allum (I .eguminosae) 
· esse p1ts small (not · 

up to '5 (ts) cells high H over 6p.). Rays 
or blackish· sometime. eanwood brown, reddish brown 

85 a. Vessels fill~d . h sl vanegated. Swartzia (Leguminosae). 
Wit ry oses in h d 

and long multiples numero R ~oo . Pore clu~'ters 
per tnch. Heanwood dark ~;owtpp_e marks 140 to I6o 

. n, somewhat , ·ariegated. 
b. Vessels With little or no tyloses. .... Olney a (Leguminosae). 

............................................ 86 
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86 a. Vessel pits not vestured. Rays 1 to U . d 
to JO (so) cells high. Parenchyma stiaocdse s wall' e and up 

11 d Ri 1 ks bo 
usu y coarse-

ce e . pp e mar a ut no per inch. 
. Baubinia (Leguminosae) 

b. Vessel p1ts vestured. ............. ....................................................... 8; 

87 a. Parenchyma cells storied. ............................. 88 
b. Parenchyma cells not definitely storied .... ::::::::::::::::::::::::::::::: 90 

88 a. Vessel pits . very small {4JJ.). Parenchyma bands in part 
~avy (ulrrufonn pane~). Ripple marks 115 to , 40 per 
mch. Heanwood purplish brown with darker streaks. 

H olocalyx (Leguminosae). 
b. Vessel pits small or medium-sized (6 to 9P.). Parenchyma 

bands not in wavy pattern. .......................................................... 89 
89 a. Uniseriate rays numerous. Heartwood dark violet-brown, 

more or less streaked; some specimens walnut scented. 
Machaeriwn (Leguminosae). 

b. Uniseriate rays few. Heartwood deep reddish brown, dark 
olive, or blackish. .. ................................ Zollernia (Leguminosae). 

90 a. Pores rather few; scattered irregularly. Parenchyma bands 
unevenly spaced; prominent on tangential ~face. Fibers 
thick-walled. Ripple marks no to 150 per. mch. He~· 
wood variegated red and brown . ........ Etaball1a (Legununosae) · 

b. Pores rather numerous; fairly evenly ~buted. _Paren­
chyma bands fairly evenly spaced, pamcularly m late 
-..vood ................................................................................................. 9

1 

91 a. Non-crystalliferous par~nch>?Da strands mostly 4-celled. 
Vessel pits mostly medium-Sized (7 to Sp.). ~ood fibers 
with thick walls. Ripple marks 100 to 140 per mch. Heart-
wood dark red, chocolate brown, or nearly b(lLeack. . ) Ubidibia gununosae · 

b. Non-crystalliferous parenchyma smn) ~ m7lbe::~r! 
Vessel pits mostly small (6 to 71' • 

00 
H ood 

medium-thick walls. Ripple marks 105 to US· eartW 

said to be light brown with darker strelld~· (' ...... minosae) Platypo mm -o-·-- · 
. · gular oval or elongated. 

91 a. V cssel-ray pit-p:urs large, J1'1'C ....................... .-... 93 
V esse! pits not vestured. .. ........... ili"""i;;j; rounded (re-

b. Vessel-ray pit-pairs small. tO ~) er vesSel' pits vesmred 
sembling interva~ular plt-paus · . ................................ 97 
(except Luebeopns) . . .................................. .. 

93 a. Vessels filled with tyloses in heartWood· ................................ :: 
b. Vessels without tyloses .............................................................. . 
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94 
a. Largest rays 4 cells wide .. Pores m?s~ly in sm~ multiples 

or clusters. Vessel-ray plt-paJis d1sonctly z-s1zcd; small­
rounded and large-elongated. H ea:rwo?d light to dark 
olive or r eddish brown; w:u:y; denSlty h1gh. 

Christiania (Tiliaceae). 

b. Lar~est rays 6 or more cells wide. Pores mostly solitary 
or m paus. Vessel-ray pit-pairs irregular, not distinctly 
z-sized. ............................................. ................................................. 95 

95 a. Heamvood nch reddish brown; density high. 
Aguiaria (Bombacaccae). 

b. Hearrwood yellow-brown; density medium. 
Catosremma, Scleronema (Bombacaceae). 

¢ a. Wood light and soft, whitish to pale brownish. Vessel-
ray p1mng not distinctly 2-sized. Wood 1ibers thin-walled. 

Cochlospermum (Cochlospennaceae). 
b. Wood hard and rather hea\-y. H eartwood brown, distinct 

from hghter sapwood. Vessel-ray pttring diStinctly 2-sized. 
Wood fibers with very thick walls. Carpodiptera (Tiliaceae). 

97 a. Rays with small rile cells. Vessel pits not vesrured. \Vood 
yellowish or grayish brown . .................. Luebeopsis (Tiliaceae) . 

b. Rays without small tile cells. ...................................................... 9s 
98 a. V~l pits not vestured. Pores rather fe,.,. , variable in size 

wtth tendency to ring-porous; walls \'ery thick, particu­
larly ~here two v~els contact. Parenchyma pits clustered 
on radial walls. Ripple marks 70 to 8o per inch. 

. Diospyros 'llirginiana (Ebenaceae) . 
b. V esse\ p1ts \'estured. (Leguminosae). ...................................... 99 

99 a. Vessels filled with tyloses in heartwood Ri I marks 
about 130 per inch. Heartwood oJi,·e-brow;1. pp e 

b Vessel Gliricsdia (Leguminosae) . 
. be ab~n~~:~umng I.Jttle or no tyloses though gum may 

IOO a. Parenchyma b:~~-~-~=~ ............................................................... 100 

b. Parenchyma bands rather. ~~~~~~-~; .. fi~~-_. ............................... 101 

I OI a. P<?res distinctly 1-sized: large and small ~ ...... : ...................... 104 
Ripple marks about IOO per . h . enstry mcdmm. me. 

b Clitoria bracbyc 1 (L . 
. Pores not distinctly z-sized · 11 ~ yx egununosae) . 

crally hard and heavy. ' sma or medtum-sized. Gen-
........................................... .... .................... 10 2 
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IOl a. Parenchyma cells storied; non-crvstallifero ds f . 
f ll d V 1 · ~f us stran USI-
olrm orkzs-ceb e t. esse p~ts medlUm-siz.ed <7 to 81'), Rip-

pe mar a ou . too per mch. Uniseriate ra 5 • 
Heanwood reddish brown A .Y numerous. 

h 
· .................... telesa (Legununosae) 

b. Parenc y~a cells not storied; non-crystalliferous strands · 
mostly wtth 2 to 4 cells .. Vessel pits small (4 to 614) . Ri 
ple marks 6o to 8o per mch ................................................... ~ 103 

103 a. U niseriate r~ys numerous. Parenchyma bands spaced 1 
or 2 pore-widths apart. Heartwood brownish. 

Crudia (Leguminosae) 
b. Uniseri_ate rays few. Parenchyma bands mosdy 2 to 4 · 

pore-widths apart. Heartwood orange-yellow. 
Poecilanthe (Leguminosae) . 

104 a. Pores medium-sized to rather large ......................................... 105 
b. Pores SlTiall to very small. ............................................................ 108 

105 a. Vessel pits medium-sized to large (8 to llJ£) ....................... 1o6 
b. Vessel pits small (5 to 7p..) ......................................................... 107 

106 a. Scattered irregular multiples and clusters of very small 
pores present. Ripple marks 95 to 1 so per inch. Heartwood 
purplish brown . ................................ Macbaerium (Le~osae). 

b. Irregular pore multiples alld clusters absent or rare. Rip­
ple marks 85 to 110 per inch. Heartwood yellow. 

Apuleia (Leguminosae). 

107 a. Scattered long radial multiples of small, flattened pores 
present. Uniseriate rays few. Riprle marks so to 6o per 
inch. HeartWood brown to purplish brown. . 

DicOTynia (Legununosae). 

b. Long radial multiples of Battened pores absen~. Uniseriate 
rays numerous. Ripple marks 100 to no per mch. Heart-
wood reddish brown, with orange hue. . (L . ) Le Comtea egummosae . 

ro8 a. V cssel pits small or very SlTiall (4 to 6p..) · ................................ lOC) 

b. Vessel pits medium-sized (7 to 9p.) . .................................. ...... 
111 

· h R ys 6 to 8 cells high. 
109 a. Ripple marks 150 to 190 per me · ha 1 brown often 

<yessel_ pits 6 to 8p...) Hearrwood c ~:,~ia (Leg'uminosae). 
wtth olive cast; waxy ............... : ..... h .... R ys up to u to 15 

b. Ripple marks 75 to 115 per me · a 110 
cells high. . .................................................... ~---~··· .. ~~--~~~· ·;~ 

110 a. Heartwood dark brown to nearly blac · ![Gum con-
to <)0 rer inch. Rays weakly heterogen:tzi4 (~osae). 
tents o vessels brown o~ dark brown. Sw. es with pinkish 

b. H eartwood light yellowish. brown, so::t us per inch. 
streaks; somewhat waxy. Ripple mar 
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Rays with many cells square o.r u~right. Gu~ contentS 
of vessels yellow or light red; occas1onally '~hate. . 

Harpalyce cubenns (Legununosae). 

111 a. Wood rather light and soft. Fibers thin-walled. Ray~ only 
partially biseriate. Parenchyma cells mostly fustfonn. 
Ripple marks about 150 per inch. Hearcwood proba~ly 
reo . .................................................. Drepanocarpus (Legummosae) . 

b. Woods hard and heavy. Fibers yery thick-walled. Rays 
abundantly biseriate or wider. Parenchyma strands mostly 
with 2 cells. ......................... ......... ...................... ............... ....... ...... .. 1 1 1 

112 a. Rays 1 and 2 cells wide. Heanwood chocolate-brown; 
sapwood ydlowish . .................................. Pictetia (Leguminosae). 

b. Rays 1 to 3 (4) cells wide. Heanwood olive, more or 
less streaked with black. Sapwood whitish. 

Belairia (Leguminosae). 

113 a. Wood fibers with distinctly bordered pits ............................. 114 

b. Wood fiber pits simple or indistinctly bordered ................... 140 

114 a. Rays typically homogeneous ....................................................... 1 15 
b. Rays typically heterogeneous. .................................................... 112 

115 a. Larewood pores in definite radial, often branched, ar-

b. ~:,~~-p~~~ .. ~~~"~"~i'~~~~--~dj~"~~~g~~~~~: .. :::::::::: : :~ 
116 a. Pores tn early wood numerous, crowded in a band 2 or 

more pores w1de. With distinctive odor and aStringent 
b psce. ·: .................................................................. Castanea (Fagaceae). 

· o~es In early wood few, separated and in a single ro'" 
WJth d' ' ' To out 1strnct1ve odor or taste . ........ Castanopsis (Fagaceae) . 

117 a. ~essd pits large, those to rays often oval or irregular in 

b. ~;s~~;=~~i~~~ .. ~; .. ~~;il:"~h~~~ .. ~~ .. ~~-y~ .. ;~~~d-~d: 118 

g ............................................................. 110 

I I8 a. Pores decreasing in · d H d h SIZe towar outer part of growth ring 
~~~noo c esmut to chocolate brown, often with pur~ 

p ge. ....................... 1 ·•gl (J l d ) b. Pores n d · · .............................. t.. ans ug an aceae . 
ring. . .. ~~-... ~~~~~-~-~g Ul Sl7.e toward outer part of growth 

········································· 119 a. Heartwood pores 
1 

d , ................................. 1 I9 
dish brown sharpf ,ge With tyloses. Heartwood red­
ately hard ~d h y emarcated from sapwood, moder-

h. Beam d cavy . ...................... Bertholletia (Lecythidaceae) 
voo pores all or most! I . 

sparse or absent. Ilcanwood li ~t opellen, ~ oscs relatively 
tunes pinkish rather li h dg y owtSh brown, some-

• g t an soft. 
Courotlpita (Lecychidaccae). 

No.94 TROPICAL WOODS 
43 

120 a. Rays uniseriate and biseriate. .. ........................ . 
b. Largest rays 4 to 8 cells wid ........................... 111 

e ..................................... Annonaceae. 

121 a. Por~s z-s~ed, in pan large (xso to 35014). Latex tubes 
lacking. Ptts not vestured. Wood yellow. 

Duckeodendron (Solanaceae) 
b. Pores all. medium-sized (xoo to E4(>p.). Latex tubes present. · 

Vessel ptts vestured. Wood pale brownish. 
Hancornia speciosa (Apocynaccac). 

I 21 a. Rays weakly heterogeneous, commonly with single mar-
ginal rows of square or upright cells. ...................................... u 3 

b. Rays distinctly heterogeneous, commonly with few ro 
several rows of square or upright cells ................................... n8 

113 a. Rays uniscriate and biseriate. (Apocynaceae) ....................... 124 
b. Largest rays generally 4 or more, occasionally 3 (e.g. 

Linociera) cell wide ....................................................................... 126 

124 a. Pores mostly solitary, with rather few radial pairs. Latex 
tubes absent. Wood yellowish brown or orange, very hard 
and heavy . .................................. Geissospermum (Apocynaceae). 

b. Short radial multiples numerous ................................................. 125 

115 a. Latex tubes present. Wood parenchyma bands spaced 
about one pore-width a .Part·. Woo~ cre_arn-c~lored or pale 
brown, often with pinkish onge; light m we~ght but firm. 

Couma (Apocynaceae) . 

b. Latex tubes absent. Wood parenchyma bands spaced about 
2 pore-widths apart. Hearrwood Vel'f dark brown, o~ 
somewhat variegated; sapwood yellowiSh; ~ery hard an 
heavy. . ..................................................... Carnerana (Apocynaceae). 

126 a. Vessel pits large. Often with slight fetid odor. He~oodd 
. . · es pinkish rather light an 

hght yellowtsh brown, someom Co ou' ita (Lecythidaceae). 
soft. ...................................................... ""w~th disci rive 

b. Vessel pits small to medium-sized. 
1 -~~~ ........... ~~ ....... 117 

odor .................................................................... .. 

al
'f aliform-confluent. Pores 

127 a. Parenchyma in part 1 orm to Lmociera (Oleaceae). 
numerous or very numerous. .................... . d 

1 · 1 · fine unifonnly space 
b. Parenchyma almost exc ustve Y !nall few ............. Annonaceae. 

lines or narrow bands. Pores typtc Y 

118 a. Pores in radi~ or dendritic arrangement. :::::::::::::::::::::::::::::::: :;~ 
b. Pores not radially arranged . ....................... . 

. . p in dendritic ~tches. 
129 a. Vessels with spiral th1ckerungs. o;es narrow bands. Wood 

Parenchyma in irregularly space o$1IUifllbul (Oleaceae) · 
light brown ................................................. .. 
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b. Vessels without spiral thickenings. Pores mostly in s~all 
multiples in irregular radial rows. Parenchym~ bands falfly 
regularly spaced. \Vood white . .... M.icrotrop1s (Celasrraceae). 

1 30 a. \' essel pits vestu.red. ......................... ............ ......................... ........ 1 3 I 
b. V esse! pits not vestured. .............................................................. I 34 

1 31 a. Parenchyma bands in part aliform-co~~cnt. Ray cells 
nearly all square or upnghr . ............ Mourma (Melastomaceac) . 

b. Parenchyma bands metatracheal. Rays wid1 strata of pro-
cumbent cells. .................................................................................. 1 3 2 

132 a. Wood very light in weight (sp. gr. o.15) and soft. Large 
radial chaMels someorncs present. \\' ood creamy white. 

Ambelania laxa (Apocynaceae). 
b. Density medium to high. \:Voods yellowish brown to 

orange, often greenish. .................................................................. 133 

133 a. IUys 1 to 5 (6) cells wide . ........................ Hamelia (Rubiaceae) . 
b. Rays 1 to 3 C+) cells wide . .................... Guettarda (Rubiaceae). 

134 a. Perforations multiple m part. ...................................................... l3S 
b. Perforations exclusively simple ................................................. '37 

135 a. Pores unifonnly distributed. Vessel pits to rays \'ery 
small L' ' · ... :................................................ 1ssocarpa (Lissocarpaceae) . 

b. Pores ":'th pronounced diagonal arrangement. Vessel pits 
to rays 10 part >cry large and elongated. ................................ 1 36 

136 a Rays ' ro 3 cells wide, up to 30 cells high. 
b R . d . Engelhardtia (J uglandaceae). 
. a)S I an 1 cells wtde, up to so cells high. 

Alfaroa (juglandaceae). 

'37 a. ~~~~ :bes present. Rays uniseriate and biseriate. Heart­
wood range-brown, sharply demarcated from white sap-

b. Latex. ~b~~"·j~~hl;; .................... Glycydendron (Euphorbiaceae). 
. g. Largest rays 3 or more cells wide. J 38 

138 a. V esse! p1ts n·pi all all . ' c y sm ' occasionally medium-sized. 

b. Vessel to ray pits lac al Annonaceae. 
pitting coarse ( 10 ro ~~~) ~~ ...... ~~---~.~~~~ated; intervascular 

r;9aP d' · ..................................... 139 

. C)~~~s ~eb~~~~ze~a;s~or;n. Thilt·w~ed to sclerotic 
brownish. .......... .......... .... 0 3 ce. s wtde. Wood pale 

b. Pores large to small de~~ ..... : ....... :.Mz.crandra (Euphorbiaceae). 
Rays u~ually' to S deUs w~"t.Jn ~ehtoward late wood. 
brown. ...................... · 00 c estnut to chocolate 

.................................... ]uglans <Juglandaccae). 

'No.94 
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1
4{) a. Pores in d~finite r~dial o~ dendritic arrangement ................. 141 

b. Pores not m defimte radtal arrangement ................................. 147 

,,p a. parenchyma bands paratracheal-confiuent ............................... 141 
b. Parenchyma bands metatracheal. .............................................. 143 

,
41 

a. Parenchyma bands coarse, making up about so percent 
of ground mass. Pores large (115 to 350~£), few. Vessel 
pits to rays large, oval to elongated. Heanwood brown-
ish yellow . ................................................ Moronobea (Guttiferae). 

b. Parenchyma bands rather narrow. Pores small to medium­
sized (40 to 110~£), rather numerous. Vessel pits to rays 
small. Heartwood rich dark brown. 

Buncbosia (Malpighiaceae). 

1
4
3 a. Vessels in part with spiral thickenings. Vasicentric tra­

cheids present. Pores arranged in distinctive dendritic or 
flame-like pattern, at least in late wood; clusters numerous. 

Bumelia, Paralabatia (Sapotaceae). 
b. Vessels without spiral thickenings. V asicentric tracheids 

absent. Pore clusters few or lacking, arrangement not 
typically :flame-like ......................................................................... 144 

144 a. Vessel-ray pits in part large, oval or elongated. Vessel pits 
not vesrured. (Sapotaceae) ......................................................... 145 

b. Vessel-ray pits small, rounded. .................................................. r .¢ 

'45 a. Crystalliferous parenchyma strands numerous. 
Achras, Manilkara (Sapotaceae). 

b. Crystalliferous strands few or absent. .. ...................... Sapotaceae. 

146 a. Parenchyma bands 2 to 4 cells wide; cells fusifonn or in 
2-celled strands. Wood with faint disagreeable odor. 

Steripboma (Capparidaceae). 

b. Parenchyma in uniseriate, occasionally . biseriat':, .ban~s; 
strands with 4 or more cells. Wood without distincove 
odor . .............................................................. Diospyros (Ebenaceae). 

l47 a. Vessel pits vestured ....................................................................... 148 
b. Vessel pits not vestured ............................................................... 170 

•48 a. Rays homogeneous. (Leguminosae) ......................................... 149 
b. Rays heterogeneous ....................................................................... t63 

149 a. Semi-ring-porous or with strong tendency to ring-porous 
arrangement. .................................................................................... 1 so 

b. Pores distributed without pattern ............................................. 1S1 

1 so a. Heartwood yellowish or orange brown .• ~ra~atic vert!cal 
gum ducts sometimes present . ........ Cercidwpsu {~~d osae). 

b. H eartwood dull purplish brown, somewhat vanegate • . 
Auelopsis (Legwnillosae) • 
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,
5
, a. Largest rays 5 to 8 cells wide ........... : ......................................... 151 

b. Largest rays 3 or 4-. rarely 1 cells w1de. .................................. r ss 
,51 a. Fibers septate. Taste not distinctive. ........................................ 153 

b. Fibers non-septate. ........................................................................ I S4 

a Hea.mvood dull reddish brown, more or less streaked, not 
IH · · h ll d sharply demarcated from the greerus -ye ow sapwoo . 

Crystalliferous srrands very numerous. 
Dugandia (Leguminosae). 

b. Heartwood dark brown or olive-brown. Crystalliferous 
strands fev. to moderately numerous, diffuse. 

· Senegalia (Leguminosae). 

154 a. Heartwood bright orange, becoming red or reddish black 
on ex-posure. Taste sweetish . .... Haematoxylon (Leguminosae). 

b. Heamvood dark brown or olive-brown. Taste not distinc-
th•e. .. .................................................... .... Senegalia (Legurninosae). 

1 ss a. Aliform-confluent parenchyma unilaterally compound, at 
least in pan. Heartwood purplish brown, purple or violet. 

Peltogyne (Leguminosae). 
b. Parenchyma not unilaterally compound. Heartwood not 

purple ................................................................................................. 156 

156 a. Rays 1 to 3 cells wide. .................................................................. 157 
b. Rays I to 4 cells wide. ................................................................ I 58 

'57 a. Parenchyma bands very irregular. making up more than 
so perce.nt of t~e ground mass. Rays up to 30 cells high. 
Vessel ptts medium-sized (7 to 8Jk). 

. Campsiandra (Leguminosae). 
b. rarenchyma bands fmly regular, comprising considerably 

ess than 50 percent of the ground mass. V esse! pits small 
(4 to 7P.} · · ........................................... Cal/i(fndra (Leguminosae). 

158 a. Tyloses co~mon to abundant. Crystals numerous to very 

b 
nTumerous 10 rays. .. ............... . 

· yloses absent or sparse. c~;~~~~ ... f~~~··~;·j·~~·ki~·g .. i~··~~)~~: :~ 
'59 a. Vessels plugged with tyloses. Crystals in ordin d 

~~~~~~.~~~.~ells (not in strands). He.artwood a~ll~~~h 
b Vessels 'al}""'fii ............................... Call:.rtyion (Leguminosae) 
. chyma ~:~s )p' led wHith tyloses. CrystaiHferous paren- . 

resent. earrwood probably blackish. 
. Humboldtiel/a (Leguminosae). 

16o a. Vessel p1cs small ( to ) . 
taste. 5 6JI. · \VIthour distinctive odor or b ............ -................... . 

· Vessel pirs medium-sizcd ... ( .... b ........................................................ 161 
tinctive. .. a out 8p.). Taste or odor dis-

................................................ ............................................ t61 
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t6t a. Parenchyma vasicencric and vasicentric-confluent in com­
bination with confluent bands. Rays up to 40 cells high. 
Heartwood lustrous reddish brown; sapwood whitish. 

47 

Fishlockia (Leguminosae). 
b. Parenchyma mostly in narrow confluent bands with some 

aliform and confluent. Rays up to 70 cells high. Heart­
wood dark brown, marked with fine yellow vessel lines; 
sapwood yellowish . .............................. 0/e(fnthus (Leguminosae). 

162 a. Heartwood brown with purplish tinge, marked by deeper 
colored vertical streaks. Mild licorice-like odor present; 
taste not distinctive. Rays 1 to 3 cells wide. 

Cyclolobium (Leguminosae). 
b. Heartwood bright orange, becoming red or reddish black 

on exposure. Taste sweetish; odor not distinctive. Rars t 
to 4 or more cells wide . ............ Haematoxylon (Legununosae). 

163 a. Parenchyma bands meratracheal ................................................. 164 
b. Parenchyma bands paratracheal-confiuent. ............................ 165 

164 a. Rays 1 to 4 cells wide. Vessel pits ~e~um-sized (BJJ.). 
Pore distribution irregular with defirute nng-porous ten-
dencies. Heartwood yellowish or orange-brown. . 

Cercidiopsis (Legwrunosae). 
b. Rays uniseriate and biseriate. Vessel pits very small. (3 

to 4JJ.). Pores unifonnly distributed. Heartwood m~ed 
light and dark brown ................. H eterostemon (Legurrunosae). 

165 a. Pores in diagonal or concentric arrangement. Rays with 
large to very large integumented crysc~s. Hearr:v~od 
rich dark brown . ................................ Bunchona (Malph1g1aceae). 

b. Pores not in distinctive arrangement. Large crystals absent 
from rays. . ....................................................................................... t66 

t66 a. Vessel pits small (3 to 5JJ.). Tyloses absent or sparse ....... 167 
b. Vessel pits medium-sized (about 8p.). ...................................... t68 

•67 a. Rays 1 to 5 cells wide and up to 75 (too) cells high. 
Sclerotic parenchyma cells common. Heartwood dark 
brown, somewhat variegated, sharply defi~ed from s.ap-
wood. .. .............................................. Clathrotroprs (Legumtnosae). 

b. Rays 1 to 3 cells wide and up to so c~Us high. Scler~tic 
parenchyma lacking. Heartwood reddtsh brown, grad~ng 
mto sapwood. .. .................................... Cynometra (Legurrunosae). 

168 a. Tyloses lacking o~ very sparse. P?res large, v~ry ~ew. 
Rays 1 to 5 cells wtde. Heartwood light brown w1th P'!lk-
ish hue ..................... Clatbrotropis 11UICTocarpa (Legummosae). 

b. Tyloses abundant. Pores medium-sized or small . .................. 16c} 
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1
6Q a. Parenchyma strands short, with 1 or 2 _cells. Rays 1 to 3 

cells wide. lleartwood and sapwood bnght yellow. 
Coursetia (Leguminosae). 

b. Parenchvma strands with : to ~ cells. Rays 1 to 4 cells 
wide. Sapwood yellow, heanwood probably dark colored. 

H umboldtiella (Leguminosae) . 

170 a. Parenchyma bands paratracheal-con.Buenr . .............................. 171 
b. Parenchyma b:mds mctatracheal. ........ ...................................... IN 

171 a. Parenchyma bands coarse; typically comprising one-third 
nr more of the gruund n1ass. ...................................................... 172 

b. Parenchyma bands fine co medium-sized . .............................. •84 
171 a. Vessel pi~s to rays large •. oYal .to elongated ............................. 17] 

b. Ves.~cl ptts to rays mcdmm-s1zed to Yery small, rounded 177 

173 a Radi_al gum ducts present . .................. Moronobea (Guttiferae). 
b. Radtal gum ducts absent. .................. .. ........................................ 174 

174 a Rays homog~neous to wea_kly heterogeneous. Pores mo~'tly 
large (occasiOnally small m Sympbonia). 

. Moronobea, Plato11ia, Symphonia (Guttiferae). 
b. Rays defimrely heterogeneous. ... ............................................ 115 

175 a. Largest rays 8 to 12 cells \Vide. Pores barely visible with-
out lens. A b L ~........................ ...... ......... ....... nonocnrpus (,\ 1oraceae) 

. argcst rays 4• rarely 6. cells wide. . .......................................... •76 
I i6 a. Latex rubes present. Pores indistinct without lens. 

b. Latex tubes absent. Pores not risible wi~~~::d~~~~1oraceae). 
" . Sorocen (Moraceae). 

1 t7 a. ~~.bers septate, ar le:a~1: in part . ...................... .. 
b. Fibers not septate Vcss l . all ............................ 178 

178 V 1 . . c pus sm to Yery small ............... 18J 
a. es.~e ptts very small. Ravs I ~ . 

wide; up to 35 cells high.' Den~f :· oc~astonally 3· cells 
to O.jo). Heamvood pinkish . dt) medlul!' (sp. gr. o.s8 

to eep reddJsh brown. 

b. Vessel pits lnrge to rarher I (S . Gunrea (i\1cliaceae) . 
179 a. \Vood n'no P arge. apmdaccae). .. .... ........... 179 

eo· orous. . 
b. Wood diffusc-poro~~ ............................... Sapmdus (Sapinclaceae). 

8o \V . ................................ 8o 
I al . \ ,ood yellow, whitish vellow k .................................. I 

l . \ ond light brown · 'or strea cd yellowish white. 1g1 
18r a. Parenchyma makin . .............................................................. ........ 181 

mas.-;. ..... ....... ..... g up one-half or more of the ground-
b. Parenchyma makl.~g .. ~ ....... b ................ .Sapindur (Sapindaceac) 

mass. . ................. " ............ ~ a out one-thir~ of the grou~d- . 
........................ Meltcocca (Sapindaceae). 
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181 a. Parenchyma bands uniform in size throu~hout growth 
ring. Growth ring formed by wider spacmg of paren-
chyma bands. . ............................. Dipterodendron (Sapindaceae). 

b. Parenchym~ bands decreasing in size toward outer part 
of growth nng. Growth ring formed by variation in w1dth 
of parenchyma bands ................................... T alisia (Sapindaceae) . 

183 a. Wood whitish. Rays 1 to 6 cells wide. Casimiroa (Rutaceae). 
b. Wood yellowish with greenish cast. Rays 1 to 3· occa-

sionally to s. cells wide . ...................... Zamho%ylum (Rutaceae). 

184 a. Rays decidedly heterogeneous . .................................................. 185 
b. Rays homogeneous to weakly heterogeneous . ........................ 188 

185 a. Vessel pits to rays large, oval to elongated . ............................ 186 
b. Vessel pits to rays small to medium-sized, rounded. Heart­

wood red or reddish brown, sometimes pale to dark olive; 
very dense ................................................. Zizyphus (Rhamnaceae). 

186 a. Oil cells present in wood parenchyma strands. Wood 
yellowish brown to blackish, of moderate density. 

Beilscbmiedia (Lauraceae). 
b. Oil cells absent. Wood reddish brown, very dense. ............ 187 

187 a. Largest rays 3 or 4 cells wide. Fibers septate. 
Pseudo/media (Moraceae). 

b. Rays uniseriate and biseriate. Fibers not septate. 
Lorostemon ( Guttiferae) . 

188 a. Fibers septate. Vessel pits very small. Density medium. 
Heanwood pinkish to deep reddish brown. 

Guarea (Meliaceae). 
b. Fibers not septate. Vessel pits small to large. ........................ 18c} 

18c} a. Vessel pits to rays in pan large, oval to elongated ............... ICJO 
b. Vessel pitS to rays all small or medium-sized, rounded. 191 

190 a. Latex rubes present. Rays up to 6 or 8 cells wide. Heart­
wood reddish brown. Pseudo/media O%yphyllaria (Moraceae). 

b. Latex rubes absent. Rays up to 4t rarely 6, cells wide. 
Heanwood light brown with orange hue. Sorocea (Moraceae). 

191 a. Woods very hard and very heavy. Crystals very numer-
ous in rays. ...................................................................................... 191 

b. Density mostly medium, occasionally rather high. Crystals 
few or lacking in ray cells. .......................................................... 193 

191 a. Rays 1 to s cells wide, with marginal row of ~uare cells. 
Pores small, indistinct without lens. Paraclarina (Moraceae). 

b. Rays 1 to 4 cells wide, with intetSJ>USCd square cells. 
Pores very small; not visible without lens . 

Doerpfeldh (Rhamnaceae). 
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'\
'ood nmicalh· yellowish often with greenish cast, rarely 

193 2• '!r • • II ··d copper-brown. l.argest rays 3 to 5 ce s \\1 e. Z.mthoxylrmt (Rutaccac). 

b \\'ood whitish. Largest rap 6 cells wide. 
· Casimiro.r CRutaceae). 

194 a. Ravs uni~riatc and biscriatc . ...................................................... 195 
b. Laigcst rays 3 or more cells wide ............................................. 208 

,
95 2

• Vessels with scalariform perforation plates. Tanninifcrous 
tubes present. Ravs very numerous. 

· Compsoneura G\1 yristicaceae). 
b. Vcs<>els with perforations cxclush·ely or predominately 

s1mple . ................................................................................................ 1<)6 

1(}6 a. Latex tubes present in part of rays. \Vood lustrous yel­
lowish brown with black and brown markings. 

H ippomane (Euphorbiaceae). 
b. Latex tubes absent ......................................................................... 197 

197 a. Rays heterogeneous. ...................................................................... 198 
b. Rays homogeneous ....................................................................... 204 

•C)ll a. Vessel pits to rays rounded. similar in size and shape to 
inrcrYascular pit -pairs. ............................... ... ... ............. ................ 199 

b. Vessel pits to rays. at least in part. elongated or large ovaL 201 

199 a. T yloses and parenchyma cells in part sclerotic. Vessel pits 
to rays. rather large . .................... Ch.Jetoc.rrpus (Euphorbiaccae). 

b. Scleronc cells absent. ........................... ......................................... 100 

200 a. Heartwood varicg:ned olive and dark brown; \'ery hard 
and heavy (~p. gr .. 1.1 to 1.2). Vessel pits to ravs small. 
Crystal~ abu~dam an ~ay cells. G) mn . .Jm1:es CEuphorbiaceae). 

b. ~earrn ood Light rcdd1sh brown. Dens•rv medium to rather 
h•g? <sp: gr. 0.35 to o.8). Vessel pits to rays \·cry small. 
Crystals m ray cells few or absent . ........ TriciJilia (;\1eliaceae). 

201 a. ~~~ascular pitting coarse. Crysrallifcrous parenchyma 

I I 
ran s numcrou.s. _. .. .Allantoma, F.schweilera (Lec'-'thidaceae). 

). nten:ascular plttmg fi C llif J 
st.rands lacking or \'e , f:\~ rysta erous parenchyma 

201 a. \ Vtod rat her light an7 soft t~ ·~~~~~~~~~·~ .. ~~~"~"~"~.......... 101 

pa e brown. Pore~ solitary and in short 'multiple~ eavy, 

b. Wood very hard and ver, h • Pa~tsandra (Eup~lorbiaceae). 
multiples. ................... } ea\ y. ores mostly m short 

103 a. Taste distinctively $\\:~~~~~~ ... ~ ................ ......... :. ........................... 203 
Rays up to 6o or more cell~ h~comm~ ~trmgenr or bitter. 
abundant. W ood dull gra ·is;g~. T~ loses prc~nr but not 

} rov. n. Prados1a (Sapotaceae). 
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b. !aste lacking or not distinctive. Rays up to 30 cells high. 
I yloscs ab~ndant. Heartwood light brown with reddish 
or orange tmge . .............................. Chromolucrnna (Sapotaceae) . 

104 a. V esse! pits large. .............................................................................. 205 

b. Vessel pits small or very sn1all ....................................... ........... :o6 

105 a. Parenchvma bands coarse. Vessel pits to rays rounded. 
\\' ood fibers septate . .................................... Talisia (Sapindaccac). 

b. Parenchyma bands fine. Vessel pirs to rays in part elong­
ated or irregular. Fibers not septate. 

EsclnJ:eilera ( Lccyrhidaccac). 

zo6 a. Heamvood light reddish brown. Density medium to rather 
high (sp. gr. 0.35 to o.8). Pores small to medium-sized. 

J'ricbilia (~tcliaceac). 

b. Heartwood olive-brown. Density high (sp. gr. about 1.0). 

Pores very small ............................................................................. 207 

107 a. Parenchyma bands coarse, straight to wavy. Pores not \'cry 
numerous. . ............................................. Pirtmbea (Euphorbiaceac). 

b. Parenchyma bands narrow, wavy. Pores very numerous. 
Celamodendron (Euphorbiaccae). 

208 a. Rays homo~eneous or weakly heterogeneous (then typi-
cally with stngle marginal row of square cells) ................... 109 

b. Rays definitely heterogeneous ................................................... 214 

209 a. Pores arranged in tangential or_ diagonal baf!ds of clus­
ters Vessels with spiral thickerungs. Wood hght brown. 

· Plmera (Ulmaceae). 

b. Pores not in bands of clusters. Spiral thickenings absent. 110 

!I 
0 

a. Ring-porous or intenned_iate . ring-porous. Po~~ e;rly 
wood 1 e, decreasing ID stze toward late ~ , ew. 

ood
arg hitish. heartWOOd brown or reddish brown. 

Sapw w • Carya (juglandaceae). 
. . tennediate ring-porous. ...................... 11 ' 

b. ~ot nng-porous or m 

V ssel 
. small. Small oil cells present in p~enchyma 

11 1 a. e pits arse wood gray w1th green-
strands. Tyloses absent or sp . Bocageopsis (Annonaceae). 
ish cast. .. .................................... i ........... · lar or elong:ated 

b. V ~sscl pits to. rays/eJ:ocf~~~~e~lled with tyloses: 
011 cells lack1ng. .. ............................ 111 
(Lecythidaceae). .............................................. 11 

. ......................... 3 

2
,1 a. Wood of medium deDSlty· ............... ~-~~i~·;i;i~. Heanwood 

b. Wood hard an~ heavy. Rays 1 to 4 Lecythis (Lecythidaceae). 
brown or reddish brown. ................. .. 
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13 

a. Ra,·s 1 to 3 cells wide; U(' to 5?• ~ostl y less than zo ce~ls 
hi 'h H~nwood yellow1sh, pmkish, or redd1sh brf!w n. 
\\githout di~-tincth·e odor . ................ Cariniana (Lecyth•daceae). 

b. Ravs 1 to 5 cells wide; up to 90 cells hig~. Heam~ood 
reddish brown. Fetid odor present. CouratJTI (Lecythidaceae). 

21• a. Vessel perforations scalarifonn at least in part. Y essel pits 
to rays elongated ........................................................................... 11 5 

b. Vessel perforations exclusively simple . ..... ........................... .... 118 

215 a. Perforations exclusively multiple. Tanoiniferous . rubes 
present ............................. .............. Comproneura ( .1\ lynsucaceae). 

b. Perforations in part s1mple. ........... ....... .. .................................... 216 

:16 a. Rays up to 100 cells lugh. Parenchy~a in uniseriate lin~. 
Tyloses abundant; somenmes scleronc. H eartwood dark 
reddish brown . ............................... .Arteramhos (Lecythidaceae). 

b. Rays less than 8o cells high. ........................................................ zt 7 

H7 a. Parenchyma in irregular uniseriate and biseriare lines. Rays 
up to 50 cells high • ...................... Paradrypetes (Euphorbiaceae). 

b. Parenchyma bands 1 to 5 cells wide. Rays up co 75 cells 
high. I Ieanwood deep olh·e brown. 

Bracteanthus C\lonimiaceae). 

218 a. Vessel pits to rays distincdy elongated. large ....................... 219 
b. Vessel pits to rays rounded, medium-sized to small. .......... no 

219 a. Pores mostly large ................................... H e-~·ea (Euphorbiaceae) . 
b. Pores very small . .............................. P.:zurandra <Euphorbiaceae) . 

no a. Sheath ~ells present. Rays 1 to 4 cells wide; up tO 70 (100) 
celL. lugh. V ~el pit:> medium-sized (8p) . \ \' ood pale 
yellow. . ........ _ .. __ ........................................ A1appi;z ( lcacinaceae). 

b. S~eath cells lacking. Ray~ 1 to 3· occasionally 4• cells 
w1de; up tO 40 or so ceUs high. Vessel pits mo~-rly small 
to very snlall. ... " ............................................................................. 111 

u1 a. Pores r;adilv visible without lens, H eartwood dark brown. 
Sderouc tyloses and parenchyma cells present. Traumatic 
gum d~c~ ~bscnt ................................. Cwmria (Euphorbiaceae). 

b. Pores ~ndtstm~t Without .lens. Heartwood light yellow or 
yellow1sh wh1te. ;:>clcrotJc ry!oses and parenchyma cells 
absent. Small vcmcal traumattc gum ducts often present. uz 

u1 a. Parenchyma ?a~ds rather coarse, mostly 5 to s cells wide. 
Pores well d1~tnbutcd '1 d (R · ............................. ~ etro orea utaceae). 

b. Parenchyma bands narrow, mostly 3 to 5 cells wide. \Vith 
tendency towards tangential or diagonal arrangement of 
pores ....................................... " ................. .... Erenbeckia (Rutaceae). 
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TROPICAL WOODS CHANGES POLICY 

It is w~th regret that the Editor announces the suspension 
of Troptc~l JV o_ods fr?m re~lar publication. Henceforth 
the . magazme will be tssued rrregularly as conditions and 
available manuscripts warrant. Individual issues may be 
concerned with a single topic and may be considerably lar-
ger than in the past. 

There will be no subscriptions and each copy may be 
purchased separately as issued. Number 95 is being pre­
pared for publication in October or November and will 
apply on paid-up subscriptions. 

During the latter part of 1948 we expect to publish a 
cumulative index to the first 94 numbers of Tropical W oods. 
This will be sold at a price of $1.00. If desired by the sub­
scriber, the index will complete the paid-up subscription for 
the year without extra charge. 

It is our hope that the magazine as issued in the furore 
will interest our present subscribers and will su~ce tO c~n­
tinue the periodical exchange we have so long enJoyed w1th 
other technical publications printed throughout the world. 

We hope that regular publication ca~ be r~sumed ev~nru­
ally. Any comments received concemmg th1s move will be 

of interest to us. 

CURRENT LITERATURE 

The New World cypresses· By CARL B. WoLF and WILLIS 
W . WAGENER. El Aliso 1: 1-444; So figs., 1948· 
The three Darts of this excellent mono~raph cover t~-

d d
rstribution diseases and horocultural studtes. 

onomy an t ' ' • d n' e to the 
Fifteen species of CufWeSS'US are recogntze as na v 
New World. . Calif . 

Rancho Santa Ana Botanic Garden, AnahelDl, orrua, 

publishes the new journal. 
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The forest indusuies of Trinidad and Tobago. By joHN 
c~ 1 ER. The Curibbem Forester (Rio Piedras, Puerto Rico) 
9: 1: 1-6; January 1948. 
Of the 300 to 400 species of trees growing in Trinidad 

only about 6o are commonly used for lumber. Those most 
fa,·ored are: Cedar (Cedrela merica11a), Balata ( Ma1lilkara 
bide7Itata), Crappo (Ctrrapa guitrTle-nsis), Mora (Mora cx­
cels.z), Poui (Tabebuia serratifolia), Cypre (Cordia allio­
dora), Tapana (Hieronyma caribae,r), l\lahoe (Sterculia 
c.:ribaea), Toporite ( Hermmdia sonora) and several species 
of ~auricr (Lauraceae). A match factory uses about 1 oo,ooo 
cubtc feet of Jercton (Didymopanax morototo11i) annually. 
The preferred woods for furnitu~e manufacture are Crappo, 
Cypre, Cedar, Mahogany (S'Wtete11ia macrophylla), and 
Saman ( Samanea smum). 

Fores~ research within the Caribbean area. By The 
Canbbean Commission, 1736 Vermont Ave., Washing­
ton, D. C., 194?· Pp. uS; illus., I folded map. 
A comprchens1ve survey of the present status of knowl­

e~ge and the ~u~re need for research is presented in con­
clSehsryle. A btbho~~ap~y of pertinent literature is given for 
eac country pamc1paung. 

Flora .. taxonomi~a Mexicana. Tomo II. By CASIANO 
~:\~ATII. Soctedad M.exicana de Historia ~atural 
J e~1co, D.F., 1947. Pp. 210• ' 

Thts volume includes 22 plant families . dd' . h 
30 covered re . · 1 [T • m a Jtton to t e 
the Palrnace~e ';~~~s Y oAmo 11,. the principal ones being 

' .-t •aceae marylhdaceac I . d z· . 
beraceae, Orchidaceae Es .1 , r~ aceae, mgt-' rut accae and the D10scoreaccae. 

Flora of Panama Part V F . L Au.F.:-~. Ann. Aiissouri B~t asGctc e 1. By C~oLJNE K. 
l-J06· 53 figs. Feb . trrd. (St. Louts) 35: I: 

; ., ruary 1948. 
Dcscnbed in this fascicle are the L . 

ccae, Papavcraceac, Capparid au:ace~e, Hernandla-
the species and genera are i:~~~~;nd Cruc1ferae. Keys to 
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National survey of the forest resources of Panama. 
By R. D. _GARVER. U. S. Forest Service, Washington. 
D. ~·· Apnl_J947· P~. ~8; 2 maps, 4 plates; "ditto" print. 

. T~ts report IS a prehmmary appraisal of the forest sirua­
non m Panama and a recommendation for a detailed forest 
st~n·cy. The forests, timbers, and wood-working plants are 
d1scussed. 

The resistance to dry-wood termite attack of some 
Central American woods. Bv GFoRGF. N. Wou:xrrr. 
The Caribbem Forester 9: I: s3-H; January ' 948. 
None of the woods tested proved as resistant to "polilla" 

attack as West Indian Mahogany. Among the more resist­
ant. woods tested were: Cenisero (Stmta11ea sama11), Agua­
cattllo (Ocotea sp.?), Amarillo ( Anactrrdiznn excelsum), 
and Guanacaste (Enterolobium cycloctrrptnn). 

Notes on South American melastomes. By H. A. GLEA­
so:s. Phytologia (N. Y. Bot. Gard.) 2: ro: 428-432; 1 

fig.; April I 948. 
The genus Pachydesmia and species of Calyptrella and 

Miconia are described as new. 

Noticias botanicas Colombianas, X. By ARMANDO Du­
GAND. Caldasia s: 21: ss-64; March I948. 
Among the species described is Caney, a tree which 

Dugand refers to Aspidosperma Cf"Ue?lt1mt R. E. Woodson 

(vel. aff.). 

Algunas Legl!minosas de la Amazonia y. Orinoco Col­
ombianas. By .ARMANDO DuGAND. Caldana 5: 21 : 65-76; 

March 1948. 
An enumeration of the Leguminosae of the Amazon ~d 

Orinoco regions of Colombia, with notes of their geographic 

extent. 
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Plant explorations in Guiana in 1944, chiefly to the 
Tafelberg and the Kaieteur Plateau. By BAsSElT 
~lAGUtRl~ and Collaborators. Bull. T orrey Bot. Club (Lan­
caster, Pa.) 75: 1: s6-Ils; figs. 1-1 3 and 75: 2: 189-230; 

figs. ~~-17; 1 9~8. . . . . 
These accounts arc the first two of stx wh1ch '"·ill descnbe 

the more than 2 300 collections made in Surinam and British 
Guiana. 

Enumeration of the herbarium specimens of a Suri­
name wood collection made by Prof. G. Stahel. 
By G. ]. H. Al\tSHOFF. Naruurwetenschappelijke Studie­
kring voor Suriname en Curas:ao (Utrecht) No. 2, 1948. 
Pp. 46. 
The herbarium material has been checked and the names 

indicated for 380 specimens. 

Suriname Timbers I. Bv ALBERTA ~1. \V. \1E~:-;EGA. 
~aruurwetenschappelijke Srudiekring voor Suriname en 
Cura<Jao (Utrecht) '\o. 3· 1948. Pp. 59, 8 plates (32 figs.). 

Part I. of this studr 1s devoted to the introduction, and 
to desc~puons of woods of the Guttiferae, Vochvsiaceae, 
~nac~rdta~cae, and lcacinaceae families. Keys are gi,•en for 
tdennficatJon of the w~ods Within each famlly. ~Iacroscopic 
and ~and. lens descnpt1ons are gi,·en. Thirty-two ]ow­
magmficatlon photographs of cross-sections are appended. 

Ensaio de .fndice da Bora dendrologica do Brasil 
By J\1. v G FR·\ A . s . . ,· • ·GA. rqutvos erwco Florestal 2: 2 : 
67-156; !":ovcmber 1946. 

~e fan:ilics and genera of the important tr f B '1 
are hsted 10 rhe fi . . ees o razt 
h . rst sccuon. The unponant species with 
~~r ~ommonl nRa?'les arc listed for the states of Parana' Santa 

tanna, an< IO Grande do Sui A. b'bl. h ' 
duded. '" · I 10grap y IS m-
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As madeiras do Para. Caracteres gerais e caracteres 
anatomicos. By ARTHUR DE MtRA!'\DA BAsros. Arquivos 
Servit;o Florestal (Rio de Janeiro) 2: 2: 157-182; 15 
plates; November 1946. 

Fifteen timbers are described and illustrated with photo­
micrographs of cross and tangential sections. 

Novas especies e contribuicoes pa,ra o conhecimento 
do genero Af'istolochia na Amef'ica do Sul. By F. C. 
HoEHNE. Arquivos Bot. do Estado de S. Paulo 2: 4: 95-
103; plates 18-39 (pt. color); October '947· 
Aristolochia macrorrhyncha, A. compta, A. Medellinen.­

sis, A. Haughtitma, and A. ptmnosmdes are described as new. 

Brazilian substitutes for gutta percha. By EuGENE F. 
HoRN. The Caribbetm Forester 9= 1: 45-47; January 1948. 

The production of gutta percha. f~om. several species of 
Mtmilkara, Micropholis, and PouteTia IS d1scussed. 

El cedro Cubano. Bol. Consorcio Cen.tros Agri Manabi 
(Portoviejo, Ecuador) 10: sz: 29-33; 1947· .• 
This article consists of several personal letters cont_at~g 

information about Cedro and its use for reforestanon m 
Ecuador. 

Anatomia del leiio secundario de T1'i~otnllf'i4 Usillo 
Gill. ex H. & A. By DoMINGO Cozzo. Ltlloa (Tucuman) 

l3= 17-21; 1 plate; 1947· . . th 
Secondary thicken!ngs ar~ reported as occurnng m e 

vessel elements of this species. 

. , A t' 1 By TEODORO MEna. Ulloa 
Apoe~na&eas f'gen 'nas • 

13' 4s-ss; 7 figs.; 1947· . d 
· fi f this srody the genera F orneroma an 

In the rst part 0 . 
Mesecbites are dealt With. 
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Las Sapotaceas Argentinas. By T EODORO .\IEYER. Lilloa 
13: 97-1 :.!4; 1 1 figs .. :.! plates; 1947. 
The Argentine Sapotaceac described are Pouterin, Bmne­

lia. and Cbrysopbyllmn. 

Notas Mir tOlogicas. By Enr.RHARD KAusF.L. Lillon 13: 
'zs-1+9; 3 figs.; 19+7· 
Along with some nC\\ combinations is presented the 

genus N otbom,vrcia. 

A botanical bibliograph y of the islands of the Pacific. 
By f. D. ".lr·RRII.I .. Contr. U.S. Nat'/ Herb. 30: I : 1-404; 
1947· 
Included \\ ith this important bibliography is a subject 

index by E. 11. 'Walker. 

Report on the flora of P ingelap Atoll, Caroline 
Islands, Micronesia, and observations on the vocab­
ulary of the native inhabitants: Pacific Plant studies 
7. By I L~ROI o S·1. jon:--. Pacific Science 2: 2: 9- - r q; 9 
figs.; Apnl 1948. · · 

. In. ad~ition to the notes on the flora, considerable atten­
tiOn ~s g1ven to th~ comparison of ,·ernacular names used 
on Pmgelap and adJacent islands. 

Brief notes on Fijian tree species compared w ith those 
o~ Malaya. By G. G. K. SErrFx. Malayan Forester II· 
2. 81-83; january ,94s. · · 

. The. in.lportant timber trees arc enumerated and d 
\\1th stm1lar species in i\talava. compare 

Gymnosperm~ ?f Eastern China. Bv Y. \ V ' 
Bul. A cad Stmca (Sha h ') . · L A\\ . Bot. 
'947· · ' .ng at 1: z: 1+1-'7'; 6 figs.; June 

The twenty-five spcc'e f 
described. Key" s to the gl ~<;neor seven.tceln genera are briefly 

a are me uded. · 
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The forest regions of Kansu and their ecological 
aspects. By S.C. T~:::sG . Bot. Bul. A cad. Sinica 1: 3: 187-
zoo; 1 folded map; September '947· 
"From .t~e standpoint of natural vegetation, the prm'ince 

may be d1v1de~ into five main regions: ( I) the Steppe and 
Desert of Hos1, ( 2) the Spruce Forest of Kilienshan, ( 3) 
the Deforested Loess Highland, (4) the Pine-oak W ood­
land of T singling, and (5) the Spruce-fir Forest of Min­
shan." 

Metasequoia, another "living fossil". By E. D. M ERRILL. 

Amoldia (Arnold Arb., jamaica Plain) 8: I : r-8; 3 figs.; 
March 1948. 
"This new 'living fossil' is a large tree, attaining a height 

of at least 1 15 feet with a trunk diameter of at least 7 !t2 
feet. One of its striking characteristics is that, like the various 
species of Larix (larch) and Pseudolarix (golden larch), 
and our Tax odium (swamp cypress) its leaves are decidu­
ous, the trees being leafless in the winter months. In general 
appearance the leafy branchlets suggest those of the genus 
Glyptostrobus." 

The marketing of Malayan soft wood timbers. By D. 
s. P. NoAKES and c. o. FLE.MMICH. Malaymz Forester n: 
2 : 64-68; january 1948. 
The marketing difficulties arising ~roJ?1 ~e considerable 

variation among the soft wooded spec•es IS d!scussed. Segre­
gation of Sborea species into Red ~erann, Nemesu (_or 
Dark Red Meranti), Yellow Merantr and, later, Whrte 
Meranti is proposed. 

The commercial timbers of Australia. By_ I. H. BoAS. 
p b b Council for Scientific and Industnal Research, 
~elbo!me, •947· Pp. 344; 9 figs., zo plates. 
The first part of this book deals with the gene~ aspe~ 

of timber utilization in Australia, including phySical an 
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mechanical properties of the woods, seasoning, durability, 
preser.·ation, bcnd~ng properties, veneers and pl~•wo~d, 
grading. papcrmakmg, tmproved wood. and essential mls. 
In rhe second part about too of the more important timbers 
are described as to habit and distrihution, appearance, prop­
erties and uses. The Australian t imbers suitable for various 
uses are itemized in tabular form. An extensive classified 
bibliography is appended. 

Tests on small clear specimens of North Queensland 
Kauri (Agar his paluumtoni F. Y. \ 1. ). By N . H. KLooT. 
Reprint from four. Council Sci. & Ind. Res. (hlelboume) 
20: 3: 3·H-J6o; 1 plate; August •9+7· 
For most of the tmportant properties Kauri has a lower 

strength;wetght rario than Bunya Pine or Sitka Spruce. 

Cyprus: Report of the Forest Administration for the 
years 1939-1945. By R. R. \\' ATERER. Government 
pnnrt~g office C'\tcosia), 194-8. Pp. r6, 22 appendi.x tables. 

. A r~~·1ew of the forest c~n.dttto~ and policies is given 
m addttton to the usual admmtstratl\'e records. 

B "Cyprus hig? fo_rcsrs are almost entirelv coniferous 
r?ad-~caved htgh torcst only occurs as n:Urow rivcrin~ 

sEtnps 10 the vall~y bottoms or small areas of lowland 
ucalyptus plantations. 

"The main species are:­
Coniferous High Form Species: 

Aleppo Pine (Pinus halepen ·) T h' · 
timber of the Island up to b SIS .- f 15 15 t~e main commercial 

T d . . a out 4,500 c. elevation. 
roo 0~ Pme (Pmus laricio).- Th. . · . 

as the m:un commercial timber ac elc~a:;eclcs b re~laces Aleppo Pine 
Cyprus Cedar (Cedrus brcvif I' ) ?~s a O\ ~ 4·5000 ft. 

se~cd and is "?t felled commcr~i~~ly~ llus species is strictly pre-
froodos Jumper (Juniperus f 'd' . . 

served for regeneration and ·s oetfl lllssduna) .- Tlus species is prc-
A1--'' 1 not e e commercial! • cwterranean Cypress ( Cu . Y • 

occws mostly on the northern r~~emu ds~nper-.:Jrens).-This species 
~ne Pine (Pinus pinea).-Thisg: ~n . IS. felled only as round poles. 

and IS not yet of exploitable :~ge. p Cles IS mostly m the plantations 
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Broad-leaved High Forest Species: 
Plane (Platanus orientalis) 
Alder (Alnus orientalis) 
Poplar (Populus nigra) 
Walnut ( Jt~glans regia) 
Oak (Quercus lusitanica) 
Eucalyptus (Eucalyptus tereticornis). 
Eucalyptus (Eucalyptus romata) 
Eucalyptus (Eucalyptus gomphocephala) 

and other species. 

61 

UnderStory species which yield much valuable fuel and small articles 
are mainly: 

Golden oak (Quercus alnifolia) 
Holly oak (Quercus coccifera) 
Arbutus (Arbutus andrachne) 
Juniper (Juniperus phoenicia) 
Acacia (Acacia cyanophylla) 
Tcrebinth (Pistacia terebintbus) 
Maple ( Acer obtusifolia) 
Carob (Ceratonia siliqua) 
Olive (Olea europea) 

and other species." 

Palestine: Annual report for the year 1947. Pub. by 
Department of Forests, jerusalem, 1948. Pp. u; 3 separ-
ate appendices. Price 5 s. 
Appendix II consists of ~ "Li~ ~f !rees and. Shrubs 

Native to Palestine." Appendix IIIJS ~ L1st o~ Ex,?nc Orna­
mental and Forest Trees and Shrubs m Palesnne. 

The forests of the Transjordan. By J. D. ~HAPMAN. 
Empire Furestry Rev. 26: z: 145-zsz; 4 plates, I folded 

map; •947· . f 
"The forests of the Gilead region are o a tyd~P. on~e 

1 . 'th species of Quercus an 1staet11 
comma~ in. Pa esnne, w~oun(l flora rich in Labiates. The 
prcdommatmg and a g . h r kind the main species 
E~om fores~ are of d q~~:a:o~:a,tica. Of special interest 
bemg a ]umperus an Cu essus sempervirem near Tafilc, 
here is an old group of f ~ species known to be growing 
the only naturill trees 0 t 
in the counuy."-From autbur's SU1111f141'1· 
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Africa. International yearbook of forestry statistics. 
Vol. 111. By j. P. VA:'\ AART:>E:'\ & ER:'\ST PAL.\lGREN. 

Pub. bv Int. lnsr. Agri. (Rome), •9·P· Pp. -fO+ Supple­
ment pp. 405--tHi • folded map. 
"The fi rst part of this volume deals wit~ the fo~ests of 

Africa and their production; the second w1~h the •mports 
and exports of timber and other wood, reg•stered by the 
countries of that continent." 

"The chapter dedicated to each country generally begins 
by an indication of the area of forests as a \\·hole, followed, 
in most c:\!)es, by a note, under the title 'general infom1ation,' 
which conr:uns some details on the lie of the land, the 
climate, and \vhen necessary, of biotic, historical and cdaphic 
influences." 

"Then follows information available regarding the type 
of forests accordmg to rhe most widely accepted classifica­
tion, closed forests, viz., forests in \\ hich the branches of 
nearby trees imemvine, and open forests." 

"After the description of the various types of forests, 
notes haYe been added on forest destruction conservation 
reatforesration and property." ' ' 

. ''Lasrlr, in alJ cases .m ~\hich more derailed and complete 
mformatJon on the pnnc1pal species than could be gh·en in 
the general ~escri~uon of the types of forests of the coun­
try ":as a.vall.ahl~. It was made the object of a special note. 
1 he spcc1cs md1cared are those which are most valuable in 
the :orestry economy of the country surveyed. As far as 
poss•.hle .• th~ - n~,mc~ of species have ·been given in French 
and 10 English. -hom autbQTs' imroduction 

Bibliographies and indices arc included. · 

Quelques Stryclmos Africains 1·nofi 'f 
· H • ·\ • enst s ou peu !Oxtq.ue. \ . . uG. CIIE\'ALIER. Rev. Bot. App. & d'A r. 

rroprca/e (I ans) 21)9 & JOo: JSI-37"7' 6 lares· 1 g 
Fourteen species of s17• 1 ' P ' 947· 

· th' yc mos (one new) are discussed m IS paper. 
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Contributo sperimentale aJ.w studio delle qualita 
tecnologiche e meccaniche dei legnami etiopici. By 
GUGLJEL~IO GJORD.·\~0. Reprint from Nzur.:i A nnali dell' 
Agric. e Foreste 3 & 4; •943· Pp. 96; illus. 
A complete study of the mechanical properties of a con­

siderable group of Ethiopian woods is presented. A table 
gives recommendations for uses of the timbers. 

Arbres a ail, Huacacees et Styrax a benjoin. By AuG. 
CHE\ALJER. Rev. Bot. App. & d'Agr. Trl>picale 299 & 
300: 401-407; 2 plates; 1947. 
Supplementary notes are presented for ScQTodocarpus, 

Afrostyrax, and Styrax. 

Les Morindas de Ia COte d'lvoire et leurs utilisations 
Therapeutiques. By j. KERHARo and A. Bm:QuET. Rev. 
Bot. App. & d' Agr. Trl>picale 299 & 300: 40I-.f07; 2 

plates; 1947· 
Included are accounts of Morinda geminata DC., M. 

Iucida Benth., M. confusa Hutch., and M. lcmgiflora G. Don. 

Le genre Mansonia et !'utilisation des quatre .especes 
connues. By AuG. CHEVALIER. Rev. Bot. App. c' d' Agr. 
Tropicale 299 & 300: 421-424; 19~7· . 
The discussion includes Mmsonla Gagez Drumm., M. 

altissima Chev., and M. dipikae C. S. Purkayastha. 

Essences forestieres et bois du Congo: E':{anJro-
hra ma palustre. By jEAN Louis and josEPH ouRAGE. 

~ubl.i'Inst. Nat. !'Etude Agron. Congo Beige (Brussels) 
No ~ 1947· Pp. 75• 4 plates. . f th 
A ~onograph of the 5J?Cci~. ~:Slu~: ~~~a~:fes~ribe~ 

~cndus ~nl d ~copl~fag~~~~t;:~e~~e~ en~merated, and the ques-
m etaJ , t e di d 
cion of nomenc arure scusse . 
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Les forets du Congo Beige. By EDGAR V A.'i DER STRAETEN. 

Re-:.·. Jmernat. Bois (Paris) N o. 125: 207-2 • 3; 2 figs.; 
!'\ ovember 194 7 · 
The forests of the Belgian Congo, covering about ~ zo 

million hectares, make up part of t~e forest system ,~·~tch 
extends through most of central Afnca. _The author divides 
these into five principal groups: Equatonal forests of central 
Congo; Forest of ,\layumbe; O pen forest and w ooded 
sa,·annahs of Karanga; Forest galleries of Bas and central 
Congo; J\lountain forests. 

The distribution and composition of the forests are dis­
cussed and the significant features of the important t imber 
famil1es mentioned. Problems of forestry, exploitation, and 
commerce arc discussed.-M. Record. 

Forestry in Sierra Leone. By \V. D. i\IAcGREooR. Jour. 
Forestry (\Vashmgton, D. C.) 46: 3: 184-187; ~larch 
19-f8. 

. Through shifting agriculture and heavy exploitation the 
h1gh forests had been reduced to approximately five percent 
of the tot~! Ian~ ~~ea by t he beginning of the twentieth 
century. 1 he acnn ttes of the Forest Department to alleviate 
the situation are d1scussed. 

Gold Coast Colony : Report of the forestry dep artment 
for the year 1946-47. Publ. by Gov. Priming Dept. 
.~Accra), l947· .Pp. 24; 1 folded map. Price 1 s. 

. The_ Clo!>e~ I• orest Zone, some 3o,ooo square miles in 
~xten.t, IS the tunber-producing area of the Gold Coast. It 
Js -~sum;red that there arc still approximately I I ooo square 
~1 ~s 0 unrcscn·ed forest in the zone, and it is these forests 
\\ h•ch .~l present prod~ce almost all the timber for both 
local usc and export. It IS estimated that t'n n al . h 

f d . , orm times t e 
rare o csn-ucnon of these fo rests b . , . 
culture is , . Y convers10n to agn -
f h 

300 ~<JUare miles per annum· in the absence of 
un cr rescrvanon thercfo f ' 

practices h · ' . . re, or 0 a change of arrricultural 
" ' r Clr rcm:unmg life is approximately ::> 40 years, 
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Le genre Holarrhena et sa distribution geographique. 
By Auc. CHEVALIER. R£"V. /Jot. App. & d' Agr. T ropicale 
28: 305 & 306: 11 5-120; March-April 1948. 
~he genus H olarrhenn R. Br. ( 180<)) , of the Apocynaceae 

fanulr, has long held t~e interest of biochemists and pharma­
cologtsts because of 1ts many species which are rich in 
alkaloids. These alkaloids arc used in mcdecine; some for­
merly for arrow poisons. 

According to the author, the twenty or so described 
species of the genus ( t rees of medium height, or more often 
large or small shrubs, leaves as well as branches containing 
white latex) should be restored to a dozen.-M. Record. 

Les Holarrhena et leurs proprietes therapeutiques. 
By P. LEPESM£. Rev. Bot. App. & d'Agr. T ropicale 28= 
305-306 : 121-125; March-April 1948. 
Twenty-six species are listed thus far for the Indo­

malayasian and Ethiopian regions. Revision of the genus is 
suggested for more convenience and exactitude.-M. Record. 

The sycamore fig of ancient lineage. By MARY F. BAR­
REIT. Jour. of N.Y. Bot. Gard. 48: 575: 254-262; Novem­
ber 1947. 
"In the Bible the most familiar of the collections of 

ancient literature' the "fig-tree" is that best known species of 
Ficus, F. carica. But the old Testament mentions also an<:>ther 
rree of that genus, which grew in the lowlan~ and. fum1sh~d 
both wood and figs. To this,.the g~at b?carust Lmnae~, m 
' 753 gave as a specific name Its ancient ntle, sycomorus. 

"lfl I ' " Classification des Apocynacees: IV, genre sd'oH""! 
. . By M PICHON. Bul. Mus. Nat. 1st. 

et genres VOISlns. • M 
Nat. (Paris) 19: 3: 294-3° 1; ay . •947· 
In addition to the revis}on of A~to::: s:=· two new 

genera, Paladelpba and BtSqrumtmll, • 
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The role of botanical research in the chide industry. 
B,· FRA:-\1\: E. EGI.I:'R. Economic Botany I : 2: 1 88-209; 24 

figs.; 19-Ji· 
The ,·arious phases of the chicle industry are described 

and the need for fundamental research oudined. 

Fiber length of anilau (Columbia serratifolia), hin­
laumo (Mallotm ricinoides) and kupang (Parkia 
java11ica) . By R. T. CoRTES and P. H AMBA..'\ADA. Phillip­
pine f ot". For. 5: 1 : 50-70; 1 fig., 20 tables; 194 7. 
Th1s srud) deals ' ' 1th the fiber lengths of non-commer­

cial tree spcctes of possible mterest for paper-making. 

The nature of plastic deformation in wood at elevated 
temperatures. B) H. G. HIGGI~s and FLORENCE V. 
GRJHt:>.. ]ow. Counctl Sci. & Ind. Res. 20: z: 361-37 1; 
1 plate; 5 figs.; August 1947 . 
''Elastic.aftcr-cffects were observed in hoop pine plywood 

pa.nels wh1ch had been oYen-dried and subjected for five 
nunutcs to pressures capable of causing residual deformation 
at eJc,·atcd temperatures." 

"Ir appeared probable that the location of flow in the 
woo~. t1s~ue was the :ell wall as well as the middle lamella 
zone. - !·rom authors summary. 

Variation o~ the specific gravity of bagtikan ( Para­
sl~orea plrcata) .from nine provinces of the Philip­
p~n~s. By.Do:-.1!:'\.\DOit G. F .wsTI~o. Philippine four. F01'. 
5· 1• 7-21, 3 figs., 5 tables; 1947. 

Bagtikan (white l:lUan) has a possible specific gravity 
range of from o.373 to o.6p green we· h . . 
prrn•inccs considered. ' 1g t, m the mne 

" Insofar as this srudv is concerned th d b 'k 
f C l I 

. . , e ensest agn an 
comes rom a u mn, Levtc· Dahican Ca . ~ d 
Pon Lamon, Surigao. '(he 'least dens' mannesf . one~ an 

e comes rom Ihgan, 
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Lanao." "Bagtikan from Calubian, Ley te has the least vari­
able density." 

Les c?paliers et . arbres a resine de 1' Afrique Equa­
tortale Francatse. By A. At: BRE\'Il.LE. L'Agr0110'mie 
Tropica/e (Nogent-sur-Marne, France) 3: 1 & 2: r8-z4; 
january-February 1948. 
The trees that produce copal and their gums are re\' iewed. 

The occurrence of secretorv canals is noted and vernacular 
names for trees and co pals ' listed. 

Contribution a !'etude chimique de quelques bois 
Congolais. By E. CAsTAGNE, L. AoRJAExs, & R. l sTAs . 

Inst. Nat'l pour l'Etude Agron. du Congo Beige (Brus­
sels) , Sci. Series No. 3 2; 1946. Pp. 30. Price 1 5 fr. 
The significant chemical constituents of the wood are 

determined for 36 species. Commercial applications are dis­
cussed. 

L'attaque dubois de limba (Terminalia superba Engl. 
& Diels) par le Lyctus brunneus Le C. By}. FouARG~. 
Inst. Nat'l pour )Etude Agron. du Congo Beige, Sc1. 
Series No. 36; 1947· Pp. 17; 9 figs. 
Methods of treating the wood and harv~ng practices 

which may reduce Lyctus beetle attack are diSCussed. 

Le Limba. Bul. Comptoir Vente Bois Congolais (Brussels) 
22 : 3-9; 4 plates; May 1948. 
Limba is now the standardized commercial name of 

Termi11alia superba Engl. & Diels (family Combre~ceae). 
Other commercial names (e. g. Frake, Afara, MukonJa) are 
also used in Europe, while c~untless vernacular names apply 
throughout the parts of Afnca where the tree grows. 

The article recommen~ the us~ ~f Limba. on ~ large 
scale, and includes a botarucal descnpnon and drscuss•ons of 
the characteristics and uses of the wood.-M. Record. 
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Additional notes on the genus Aegiphila. IX. By 
HAROLD~- !\toLDf:'\KE. Pbytologia 2: 10: 433-.+;o; 5 figs.; 
April 19-JS. 
Citations arc gi,·cn for numerous species. 

Relacion anatomica entre la estructu.ra del lefio de las 
especies Argentinas de . Capparis . y Atamisquea. 
By Do~li"<GO Cozzo. Repnnt from Lzlloa 12: 29-37; 2 

plates; 19.J6. 
"The author studies comparatively the anatomical struc­

ture of CapptTTis Attrmisquea 0. K. and Atmnisquea emargi­
nata \ lkrs ex Hooker cr Amott and gives the synonyms."­
Author's szn1m1tTTY . 

Anatomia del leno secundario de Tricomaria Usillo 
Gill. ex H. et A. By Do,ti":'\GO Cozzo. Reprint from 
Ulloa 13: lj-ll; 1 plate; 1947. 
"The author s~ud1es _the s~co~dary wood and reports the 

occurrence of sp1ral th1ckerung m members of small ,·essels 
u~dcrst~ndi~g that _this consti~tes the _se~ond case of spirai 
th1ck~nmg kno~~·n m rhe famtly ;\lalp1ghiaceae. The struc­
ture IS nonnal. -Aut bor's smmn:rry. 

Softwood cedars. By H. E. DESCH. ~Vood (London) 13: 
3: i.f·i6; 8 figs.; ~larch 1948. 
Br_ief descriptions of the woods, their properties and uses 

are gtYen for the ' 'arious Cedars (Cedrus TbuJ·a I ibocedms 
Clnmrec.yp.rr"s 1 · ) 1 , ' J ' 

' ' • 1 ' mupcrus · Jow-magnificat ion photomicro-
graphs Illustrate each. 

The boxwoodfis. By Ir. E. DFSCH. W ood (London) 13" s· 
130-132; 8 1gs.; \1a" ,948. · · 

\Voods of /Ju.ms. Gonioma Cambium G d . Ph 1 Iortyl G · ' , ar ema y -011' 1 orsyprojp£nmmz. and T ristania are desc;ibed. 
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Observations on the phloem in the Monocotyledoneae 
II. A~ditio~al. da~a o? the occurrence and phyl~ 
~enettc specialization 1n structure of the sieve tubes 
tn the metaphloem. By VF.R:o-;os I. CH•:AoLE. Amer. 
four. Bot. (Burlington, Vt.) 35: 2: 129-131; Februarv 
1948. ' 

. "These c_onclusions, rephrased, are that (a) transverse or 
shg~tly obhque end walls are more highly specialized than 
obhque or. very obl_ique, (b) a high percentage of trans­
verse or shg~tly oblique. en~ waJls have simple sieve plates, 
(c) pr?gress1vely more mclmed end walls are progressively 
more hkely to be composed of compound sieve plates, and 
(d) very oblique end walls of sieve-tube members have only 
compound plates." 

"The data also support earlier conclusions concerning the 
occurrence of the various types of end wall positions of 
sieve-tube members throughout the plant. Based upon the 
inclination of the end walls, the primitive sieve tubes are 
most likely to occur in the root, and highly specialized 
sieve tubes in the leaves, inflorescence axes, conns, bulbs, 
and rhizomes. The sieve tubes of aerial stems fall between 
these nvo extremes."-From IIUtbor's srmrmary. 

The variation of tensile strength and modulus of 
elasticity of hoop pine veneer with the direction of 
the grain. By R. S. T. KINGSTON. Div. of Forest ~rod~ctS 
(Melbourne) reprint No. 98; from jour. Counczl Sc1. rb 
l11d. Res. 20: 3: 338-344; 1 plate; August •947· 
"Hoop pine venee~ was teste~ in tension at various angles 

to the grain the maxtmum tensde strength and the modulus 
of elasticity' detennined." "~or neither .elastic mo~ulus. nor 
maximum tensile strength d1d the expenmental pomts drffer 
significantly from the computed curve."-From IIUthor's 

SU111'1111lrJ. 
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t;se of the U.D.C. in selecting data with. mechanical 
appliances. B\ \\'. \\". Y AROSsiEAU. Repnnt ~rom Re­
pnrts of the i;th Conference of the Federattonale de 
Documentation, Part ~.Berne, 194--. Pp. 1-5; 3 figs. 
"The usc of mechanical appliances in selecting data 

according to the I Ioll~nth sy~t~m requires. a numeri~al c~dc, 
which is also the case m the CntYersal Dectmal Classtficatton. 
This circumstance makes it possible for the U.D.C. to be 
used not only in literature documentation, but in some 
cases, also as an aid _in scientific im·estigation." 

"<:;orne considerations have been devoted to the poten­
nalities of rhe U .D.C. in literature documentation according 
to the Hollemh system. An example has further been given 
of the use of the U.D.C. in scientific research, which is 
carried out \\ ith mechanical means. viz. in a universal 
method of identif~ ing wood species. In connection with 
this subject. it is suggested to extend the U.D.C. section 
relating ro the structure of" ood.''-FrO'm trutbor's szmmUITy. 

Fifth British Empire Forestry Conference. Pub!. bv H . 
M. <:;c· tionery Office, York House. Kingswav, London, 
\\' C ~: '94i · Pp. 56. Price 1 s. · 
Inc~uded is a summary report. resolutions, and reports of 

committees. 

Les tuiles en bois tropicaux. Bv D. 1'-:0R'\1 ,:-;o. Rev. 
~J:tc:nz~t. Bois. '\.,o. IJI' 99-IOJ, ro6; May 1948. 
1 he htstory of wood shingles has been traced as far back 

as 2,000 B.C. 
T~c :td\"antages. and dtsad\'antages of wood shin lcs and 

r~e mhercm rc<puremenrs of the timber for such ag use are 
dtscu~scd. Possibilities of presen·ative tre ~ , 1 mentwned. a ent arc a so 

Among the\\ oods proposed f 'd . . 
(
T . . .,. . . or co.nst eratton are Ntangon 

(starrdu~~ta 111

1
11s), 1.' ramtre (Terminalia ivorensis) Niovc 

• m1 tt•l ga Joue-nsts) R'tl·· ( U ' ' dO apaca spp.), Sao (Hopea 
spp.), and Alacrocatalpa lcmgissimo.-M. Record. 


