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RANDOM OBSERVATIONS ON TROPICAL­
AMERICAN TIMBERS 

By SAMUEL J. RECORD 

The following notes are presented in the hope that they will 
not only prove useful to others interested in woods, but also 
that they will ehctt the data and material necessary for 
answering at least some of the various questions raised. 

Is the heartwood of Taxodium mucronatum fragrantly 
scented? 

Mr. L. K. Small, President of the Marine Products Com­
pany, San Diego, Caltforllla, recently obtamed a pla~k of 
wood cut from a tree that grew rather high tn the mountatns of 
Sonora, Mexico, where 1t was known as Sabino. Local at­
tempts to identify the wood being unsuccessful, the sample 
was sent to me for study. It has the typtcal appearance, 
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·1· ,. d structure of Taxodimn mucronatum T en., but has 
OJ 1n~s, an · . )' · d 
a dis~inct cedary fragrance enttrely new to my. umte ex-
perience with the species. '_fhe only Cedars nat1ve to that 
region are of the genera Jumpn·us and Cuprust~s. In these. the 
bOrdered pits on the radial -:valls of t~e trache1ds are all m a 
single ,·ertJcal row, whereas Ill T a."<odtum they are frequently 
in pairs or threes in the early wood. 

Note on Bucida Buceras 
Late last year Dr. G.~. Walcott, an en tomologist with the 

Agricultural Expenment Station of the Universi ty of Puerto 
Rico, found a fence post on the coastal plai n, and subsequent 
tests of the wood showed considerable resist ance to the attack 
by tht: local drywood-termite, Cryptotermes breuis. The post 
was submerged in bracktsh water, where it has presumably 
been for many years, and had acquired a salty taste and an 
olive-black color. It was recognized as one of the Combreta­
ceae, but the exact identity was in doubt. 

With one exception, the woods of the American Combreta­
ceae are much alike anatomically and specific di fferences are 
freguently as great as the generic. The exception is B ucida, in 
wh1ch the rays are 1 to 4 cells wide, whereas in the others they 
are all uniseriate or parti~lly biseriate. The wood in question 
has r.ays ~P to fou~ cells w1de and agrees in all other anatomical 
det:uls wtth Bunda Buw·as L. The natural color of fresh 
heartwood of that species JS dark vellowish brown wi th a 
tinge oi olive, but any wood rich in 'tannin will turn' black if 
subm~r~ed lo~g enou~h in water c?ntaining even minute 
9uantJt1cs of 1r~n. lt IS not known 1f this chemical change 
mcrea;es the rc~tstance of the wood to decay or insect attack. 
Dr. \\alcott thmks the presence of salt mar be an important 
factor. 

Panama "Candle Wood" or "Sigua Canela" 
Ea~l} 111. 192d, G. Pr~ctor Cooper obtamed specimens of the 

pnnctpal tunb7rs used~~ Alm1 rante, Bocas del Toro, Panama. 
Among them ts one (1 ale 11259; Cooper 626) called S1gua 
Cane!~ or Candle Wood. Although extens1ve collections were 
made m the forests of that region, thts species appears to have 
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been missed and its identitv is still unknown, though un­
doubtedly it is one of the Rutaceae and not lauraceous, as the 
name Sigua Canela would indicate. 

Among R. J . Seibert's recent collections in that locality are 
two pieces of this timber, both labeled Sigua Canela or CandJe 
Wood. He writes that it is an extremely strong, light-colored 
wood which contains an oil and burns readilv even when 
freshly cut, hence the name Candle Wood. It i ~ used by the 
United Fruit Company for making boxcars, railway crossties, 
and various purposes requiring strength. 

The wood is of a uniform pale yellow color and in general 
properties is comparable to Hard Maple (Aur saccharum), 
though not so fine in texture. It is slightly oily and has a spicy 
scent suggesting certain of the Lauraceae. The pores are small, 
numerous but not crowded laterally, and mostly in multiples 
of '2.-5· The vessel perforations are simple, the pitting is fine, 
yellow gum is abundant. The rays are uniseriate and up to '2.0 

(4o) cells high; homogeneous, the cells slender-procumbent; 
the vessel-ray pitting resembles the intervascular. Paren­
chyma is mostly limited to very narrow concentric bands 
which are variable in spacing but usually far enough apart to 
appear to terminate growth rings ; small crystals are common. 
The fibers are small, with thick walls and rather few, verr 
small pits. There are no oil cells, such as characterize so many 
of the Lauraceae, but the ray cells have oi ly contents. Ripple 
marks are absent. 

The anatomy and general properties indicate Am_.,.ris as the 
proper genus (see Tropical W oods 64: 5). In the Yale wood 
collections there are representatives of seven genera, namely, 
Amyris balsamifera L., A. Brmesii Standi., .A. diatrypa 
Spreng., A. t lcmifera L., A. linea/a C. \\'r., A .. sh~plicifolia 
Karst. and A. syluatira Jacq., and they arc all sJmJlar. They 
diffet from the Panama material in their finer texture, much 
smaller pores (which are in more definitely radial arrange­
ment), and lower ravs. These and other differences may be of 
minor importance ·individually, but taken together they 
convince me that the Candle Wood of Panama, though 
probably a species of Am:vris, is not in the section Euamyris 
Urb. to which the seven species listed above belong. I have not 
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·ood of ,1 trimer-a Kr. & Vrb., the Colombian 
seen t e w · . . 
species comprising the other sect1on, Am.vrtdastrum Urb. 

"Cashier" of Bocas del Toro, Panama 
For more than '20 years a p1ece of a pla~k from Panama 

remained undetermined m the Yale collectwns. It bore the 
label ·• Espava," presumably ~ecause the color and .general 
appearance suggested .1nacardzu~n e>:celsu~l (Anacard1aceae). 
During the course of preparation of Ttmbers of tht Ntw 
World, the spwmen (Yale 5967) was provisionally identified 
as Chloroltuco, , probably near C. mangense (Jacq.) Britt. & 
Rose ( = Pithecolobium mangmse U acq.] Standi.). More 
recent!) another specimen of the lumber was received from 
R. J. Seibert who obtained it near Almirante, Bocas del Toro, 
where it 1s known as Cashier. He states that the timber is used 
by the t.. ntted Fruit Company for general construction pur­
poses and railway crossties. 

l n the abst:nce of herbarium material it is not possible to 
check the accuracy of the generic determination. The wood is 
of a ye\lo\\ish color when fresh, becommg brownish ydlow 
~pon expo~ure, and has ~ rather waxy appearance and feel. It 
1s ?f med1um-low dens1ty, rather fi ne-textured, cuts very 
eas1l~·, takes a glossy finish, and is durable. P resumablv the 
trees ~ttain rather large size and, if available m sufficient 
quantJt), the lumber should be in demand for much the same 
purposes as Yellow Poplar (Liriodmdron) in the United State:;. 

Some Proposed Substitutes for Balsa (Ochroma) 

T he great dcn~and for Balsa {Ochroma lagopus Sw.) for war 
purposes .has s.t1mulated the search for other light-weight 
woods "'h1ch tlllght serve as substitutes. Below arc notes on a 
few of ~he vanous samples 1 have been asked to iden tify. 

One 1s fr~m Salvador and bears the name Flotadora. It is 
pale. yellowish, w1th little luster ; light m weight, suggestmg 
Cottonwood (Populus), but relatively fi rm and tough. The 
P?res arc few and ra.ther large, solitary and in small multtples. 
1 .he. vcs_s~ls have s1mple perforations and coarse, alternate 
~~t~mg. I ~e rays u~ually have 1- 3 strata of procumbent cells 

margmal and Interspersed strata of square and upright 
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cells; pits to vessels mostly large, ova) to lenticular; crystals 
numerous. The parenchyma is abundantly reticulate. The 
fibers have thin walls and the pits have narrow apertures and 
rather large borders. Gum ducts are absent, but one radial 
channel was seen. This wood is evidently one of the Euphorbia­
ceae, but I have not been able to match it in the Yale coiJec­
tions. One possibility that, for lack of material, has not been 
explored is Omphalta oleifera Hemsl., which, according to 
Standley and Calder6n (Lista prtfiminar de las plantas dt El 
Saloador, p. 135), is a large tree of common occurrence in 
west~rn Salvador and certain parts of the central departments. 

Sh1pments of Balsa from Guatemala sometimes contain 
small amounts of Heliocarpus. Woods of this genus vary 
greatly in densit y, but the lightest pieces are mostly paren­
chyma with rather widely spaced narrow bands of wood fibers, 
the whole suggesting t he pith of a cornstalk. The material 
would probably serve very well for insulating purposes. It is 
not likely to be confused with Balsa (Ochroma) if authentic 
specimens are available for comparison. 

Some time ago, Mr. E. B. Ford, vice-president of George 
D. Emery Company, of New York, received a wood sample 
labeled Balsa, from Bahia, Brazil. I identified this as Caoanil­
ltsia arborea (Willd.) Schum., but owing to the insufficiency of 
authentic wood specimens of all kinds from extra-Amazonian 
Brazil, I took occasion to ask that herbarium material be pro­
cured. Leaves and fruits were forthcoming, along with the in­
formation that the tree is known locally as Barriguda (a Portu­
guese word meaning pot-bellied and referring to the swollen 
trunks). The fruits are highly characteristic, consisting 
mostly of five semicircular membranous wings which fold to­
gether when pressed and have a total spread of 7-8 inches. 
The wood is of a pale lemon color and lacks the satiny Juster 
and feel of Balsa (Ochroma). Mr. Ford writes: "A piece of 
Balsa weighing as little as this wood does would be so soft that 
it could be crushed between the fingers. If it could be obtained 
in commercial quantities it might prove better for some pur­
poses than Balsa, owing to its firmness in conjunction with ex­
tre~nely light weight." The other species of this genus, CtJMnU­
Iwa platanijolia H. B. K., grows in Panama, where it is known 
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B J ' amati and Quipo, and in northwestern Colombia 
as ongo, 1 ' • ( Pl XVI where the c. .• mmon name is \lacon do see ate ~ , oppo-
site page fJ2, Record and Hess' T~m~ers of the New Wor/J). 
The woods nf the two spec1es are s1m1lar. 

Last August, Dr. \:·11liam T. C.ox, of the Of:Jice of Econo~ic 
Warfare, sent me a p1ece of P ret ma wood, ~1th the fol!owmg 
information concerning it: '' The tree grows m the Provmce of 
El Oro, Ecuador, and in the northwestern corner of Peru. I 
obtained the wood specimen from a log that was in a truck at 
Tumbcs, Peru. The log, which was about 14 inches in diam­
eter, was peeled and probably had lain around several months 
or at least weeks smce the tree was felled. Decay was evident 
in spots on it. The tree called Pretina is fairly common in the 
territory ment1oned and is considered by the local residents as 
a substitute for Balsa and is sometimes so used. Other samples 
] had in Guayaquil were considerably lighter in weight than 
this specimen being sent to you, but this piece shows the grain, 
the pores, and other characteristics fairly well." I identified 
~he matcnal as Pisonia sp. (~ yctaginaceae). It is character­
Ized by ~umerous strands of mcluded phloem which disinte­
grate qu1ckly and leave vertical channels suggesting large 
vessels. A cross section of the related genus Nua is illustrated 
in Plate LVlll of Record and H ess' Timbers of tlze New 
World. 

Timbers naturally resistant to teredo 
lt i~ reported from Surma':" tha~ substantial sh1pments of 

A~gehque or Ba~ra Locus, Drcoryma paramsis Bent h. (Legu­
mmo~ae)., are bemg made for use in t he P anama Canal. T ests 
have md1cated that the timber is cons1derablv more resistant 
than Demerara Greenheart, Ocotea Rodiaei (R . Schomb.) 
Mez (Lauraccae), to .the attack of teredos infestmg brackish 
water, but complete '.mmunity should not be expected. 

In the Yale collections are spec1mens (Nos. 4954 4958) of 
five woods that had been submerged in the brackish wat ( 
the Saramacca Canal in Surmam for various lengths of ~~s 0 

Only two showed no teredo lnJ. urv. They are I• 
1
.me. 

Vo kh t b bl p . ' , oengoe or n ou , pro a y armarium campeslre Au bl (R 
Ch · b 1 'd ) h' · osaceae-r)SO a anOI eae ' w lch was undamaged after 20 months, 
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an.d Manbarklak, probably Eschwtilera longipts Miers (Lecy­
thldaceae), which was untouched, except superficiaiJy by 
stone-boring mollusks, after 17 years. Mr. J. J. Gongryp, 
who supplied these samples, also contributed the foiJowing 
item concerning Manbarklak: 

"Dr. Stahel has brought me some piles from the old town in 
Nickerie,.which was washed awar by the sea. The only thing 
left of th1s town are the remains of a wharf, some piles now 
standing in the ocean about a mile from the shore. Thev are of 
Manbarklak, at least 50 years old, perfectly sound, as hard as 
a nail, and quite untouched by teredo." 

According to Prof. G. van lterson (De Ingenieur, The 
Hague, 191 1 ), the reason the foregoing timbers resist teredo is 
that they contain enough small particles of silica to wear off or 
blunt the teeth of the boring apparatus of the mollusk so that 
the animal cannot penetrate the wood. Subsequent investiga­
tions (see Tropical Woods 33: 51) confirmed that conclusion, 
but demonstrated that the resistance "is not dependent alone 
on the content of silica particles, but on a sufficiently large 
content together with a certain degree of compactness of the 
timber." Manbarklak and timbers of the Chrvsobalanoideae 
group of the Rosaceae are more difficult to saw' and less resist­
ant to decay than Angelique, and will give their best service 
when kept completely submerged. 

Oriental wood, Endiandra Palmffstoni (Bail.) White, of 
Queensland, Australia, is used successfully for sliced veneers, 
although the silica content may amount to 1 per cent of the 
total weight of the wood. An instance is known where six 
circular saws were required to cut ten feet of a flitch. Accord­
ing toM. B. \\'elch (Tropical Woods 2o: 5): "Swage-set band 
saws, with plenty of water to cool them, give the best results, 
but even then after three or four deep cuts the saw dulls and 
must be changed at once. It is necessary to keep the saw mov­
ing forward through the wood steadily ... . Whilst some 
yards have experienced the greatest difficulty in moulding the 
wood, others using specially hardened cutters have had com­
paratively little difficulty. Hand tools are not affected." From 
this last statement it is evident that the easiest way to shape 
structural timbers of high silica content is by hewing. 
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Humiriaceae in Central America 
On March 27, 1943, Arthur ~evan, D irector of the Latin 

Am 
·can Forest Resources P roJect, wrote to me from San 

en t "U d Jose, Costa Rica, m part as rollows: . n er separat~ cover 
we are sending you a sample of wood whtch we ~re anxtous to 
have 1dentified. This sample came from the netghborhood of 
San Isidro del General, Costa R ica, and is known locally as 
Ira Chiricana. This species occurs fairly plentifully in at least 
the northern sectton of El General valley and is found up to 
36m., d. b. h., with clear lengths to 6o ft .... From a series of 
rather rough tests to determine t he strength of local timbers 
that are available for the construction of temporary truss 
bndges on the Inter-American H ighway, Ira Chiricana proved 
to be the strongest. It has a specific gravit y of o.6~, based on 
oven-dry weight and green volume. Locally it is said to be 
durable." On April s, I replied that the wood sample "is, in 
my opinion, Humiria, although the Humiriaceae are not 
known to occur in North America." 

On June II, 1943, W. A. Dayton and W. R. Barbour col­
l~cted herbarium and wood specimens from a tree they be­
heved to be the same as that supplying the wood sample Mr. 
Bevan had forwarded. This matenal provided the type of 
Vantanea Barbou1·ii Standi., the diagnosis of the new species 
appean~g m T;opical Woods 75: s-6, Sept. I, 1943· Standley 
added:_ Here rs referable also a specimen (No. 1 682~) in the 
herbanum of the Yale School of Forestry received 13 years 
ago from H. J. Marks of Golfo Dulce, Costa Rica, and be­
lieved to have come from the nearby mountains." 

Standley's contribution was followed (Joe . cit., pp. 7- 8) by 
one from Mr. Bar.bour, who related that he and John A. 
Schol~en had . ob~amed the original wood sample from the 
:aw~tll. To _mdrcate tha t I was not convinced that the 
tdentr ~y of thrs woo~ sample had been settled, I injected the 
followmg footno te: I have not seen the wood of the ty f 
1/antan~a Ba:bourii, but the Marks' sample is of that g!':u~. 
I have rdentJfied other woods from Costa Rica · 1 d' th 

b 
. , me u mg e 

one o tamed at a sawmill by Scholten and B bo 
Humiria." ar ur, as 

In January of this year, I received a specimen of the wood 
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of the type tree (Dayton & Barbour 31~9), and also one from 
a later collection (Barbour IOJ8). There is no question about 
both being 1/anlanea, but they definitely are not of the same 
genus as the original sample from the sawmill. The iden tit y of 
the latter still remains to be determined. It is apparentl y the 
same as Yale 6912, labeled Sacca!, collected in 19~4 by Dr. 
Alvin G. Cox in Bocas del Toro, Panama; Yale 1 1243, obtained 
in 19~7 by G. Proctor Cooper in the Guapiles District, Costa 
Rica; and Yale 11'250 , labeled Campana, obtained by Mr. 
Cooper in 19'1-7, from the Carillo & Merino Lumber Company 
of San Jose, original source, Province of Puntarenas. No 
herbarium material accompanied these three wood samples. 
The name Saccal is applied also to a leguminous tree in Bocas 
del Toro, and Campana to Guarea and Laplacea in Costa Rica. 

There are three known genera of Humiriaceae, namely, 
Humiria, Sacoglollis, and Vantanea. The wood of the last is 
characterized by very coarse vessel-ray pitting, whereas the 
other two have fine to medium pitting. There is no more reli­
able diagnostic feature than the type of pitting between the 
rays and vessels, and in the present instance the difference is 
recognizable at a glance. Distinguishing Humiria from Saco­
glottis is not so simple, as the range of variation between differ­
ent species of the same genus appears to be about as great as it 
is between the genera. Humiria grows nearby in Colombia, 
and the four wood samples in question appear to fit better in 
that genus than in Sacoglottis, of Amazonian Brazil and the 
Guianas, but I cannot match them exactly with any of the 
several authentic specimens in the Yale collections. Here then 
is another Central American timber, well known to local 
commerce, but unknown to the taxonomic botanist. 

Miscellaneous determinations 
A specimen from a western Colombian tree, known in the 

State of Nariiio as Cuangare or Cedro Cuangare, appears to 
be Dialyanthera otooa (H. & B.) Warb. (Myristicaceae). 

Another Colombian wood, obtained by R. J. Seibert at a 
sawmill on the Rio Sucio, a northern tributary of the Atrato 
River, proved to be Carapa guianmsis Aubl. (Meliaceae). 
The vernacular name is given as Huino. 
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A sample of Costero de Parot~ recei ved b_r the Office of 

E \\'arfare from a sawmill operator m the State of 
conom1c b ·d ·n. d c 'b Guerrero, west coast of Mexico, has een 1 ent1 e as t l a 

pmttmdra (L.) Gaertn . (Bombacaceae). 

A COL0);1BIAl~ SPECIES OF STERIGMAPETAL UM 

By J osEPH MoNACHINO 

During Professor Record's visit to the Santa Marta ~egi~n 
of Colomb1a in 1930, plans were made for future collectmg m 
the Sterra Nevada range under t he supervision of Henry 
Kuylen, of United Fruit Company. R am6n Espina, a local 
school teacher experienced in collecting herbarium and wood 
samples, was selected to head a small party which left for the 
moun tams the latter part of December 1931, returning in 
February 193'2. Sr. Espina's principal assistant was Juan 
G1acometto. More than 300 specimens were obtained from sea 
level to 3000 meters m the northeastern angle of the Sierra 
Nevada, the part nearest to the city of Santa Marta. (See 
Tropical Woods 30: 17- 37 ; June 1 , 1932..) 

In th1s collection are two specimens which unt il now have 
remamed undetermined. The type of the species described be­
low came from the Rio Jaball (La Victoria) region. The terrain 
is much broken,. th~ formation~ are all of sedimentary origin, 
and the top soil IS rather thin . There is abundant rainfall 
from April to December and none at all during the remainder 
of the year. The other spec1men is from the Rio Toribio on 
the slope of San Lorenzo, where the humidity is greater and 
the vegetation more luxuriant. 

Sterigmapetalum colombianum Monachino, sp. nov.­
~rbor c~ .. '25m. alt~, J<r~ em. d!am? ramulis dense pubescen­
t! bus,. pll1s. adpresst.~ palhde ~ulvts, Clc~trici bus interpetiolari-
bus lmeanbus; folus ternat1s· petlohs 2 5 mm 1 · (' 
t ) d b · . ' . . - . ong1s m 
YP0. ' a asm pube~ce~t1 bus; lammts obovatis 4.5-6.o em. 

longts et _'2-4. em. latts. (m typo), ad apicem rotundatis vel 
subemar~.matt~, ~d basm acu tls, utrinque glabris nitidis ue 
s~cun.da7·ts majon bus ca.' 2~, venulis valde reticula tis utrin~u~ 
p ommu IS supra elevatts : mflorescentiis paucifloris in axillis 
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foliorum superiorum subterminalibus; pedun~ulis ca. 3 mm. 
longis minute arcteque adpresso-pu~esce?tJbus ; alabas tro 
floris femini solitario pedunculum ternmantt, ca. 3 .mm. l.ongo 
5-mero, sepalibus extus parce adpresso-pubes7e~~1bus, ~ntus 
densiore pubescentibus; apicibus petalorun: cnmtJ~ (lo?.ts ca. 
12) et cum penicillo ornatis, aliter glabns; s tammodus Io 
squamiformibus ad basin in annulum ca. 0.25 mm. altum 
connectiis ; ovario ovato-spheroideo adpresso-pubescente ob­
tuso s-angulato; stylo ca. 0.4 mm. l~ngo ; stigmate s-lobulat~; 
loculis ovarii 5, ovilis 10 ad aptcem placentae centralts 
affixis. 

D ioecious tree, about 25 m. high and 3o-6o em. in diam. ; 
branchlets densely pubescent with appressed pale-fulvous 
hairs, t he interpetiolar scars linear; leaves in whorls of three, 
the petioles 2-5 mm. long (in the type), pubescent at base, 
the blades obovate, 4· s-6.o em. long and '2-4 em. broad (in 
t he type), rounded or slightl y emarginate and obscurely 
minutely mucronulate at apex, cuneate at base, glabrous ex­
cept for very sparsely scatt~red w~i~e-translucent .hairs on 
midrib and veins of under stde, shinmg on both s1des, the 
principal secondaries about 1 I pairs, th~ reticulatio.n close 
and prominent on ~th sides a?d consptcuously .ra1sed .on 
upper side, t he leaf tissue subcor1aceous a?d somet1mes w~th 
scattered minute blisters seen on understdes of blades; In­

florescences axillary near ends of branchlets, sparsely flow­
ered, t he peduncles about 3 mm. long, minutely and closely 
appressed-pubescent; only the bud of female flowers seen, 
single on end of peduncle, about 3 mm .. long, 5-merous, the 
sepals sparsely appressed-pubescent ?uts1de and more densely 
so within; petals fringed at apex wtth a~out a dozen lobes, 
beset with a tuft of erect bristles, otherw1se glabrous; stam­
inodes 10, squamiform, th~ anther~like bodies on short st~ks 
which are united at base mto a rmg about 0.2.5 mm. ht~h; 
ovary ovate-Spheroid, pubescent with appressed ~atrs, 
bluntly 5-anguJate, the style about 0.4 ~m. long, the Stigma 
lightly 5-lobulate; cells 5, the ovules '2 m each cell, attached 
at apex of the central axis. 

Type: Espina & Giacomtllo AJF (Yale No. zo8o6), Colom­
bia, Rio Jabali region, rooo-I'lOO m. above sea level; common 
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name Popa. (Type in the herbarium of the New York Botan­
ical Garden.) 

The type material consists of flowering branchlets with the 
leaves crowded near the apex. Espina & Giacometto A<)O 
(Yale No. 2oS65), collected in the Rio Toribio region of 
Colombia, Jooe>-1200 m. above sea level, is probably of this 
spec1es; it consists of steri le mater ial and represents the lower, 
more w1dely spaced leaves. Its in ternodes are 22-45 mm. 
apart instead of mostly 8-12 (up to 37) mm. as in the type; 
petioles 11-20 mm. long; leaf blades 12.5- 15·3 em. long and 
5·4-8·5 em. broad, the underside with midrib more elevated 
and sharper, the reticulation more open. The tree is reported 
to grow to a height of 25 m. and 5o-9o em. in diam. It is 
called MameiciUo. 

St~igmapetalum colombianum, like S. obovatum, is a dis­
tinctive member of the Rhizophoraceae found growing on 
high lands; in the character of its branchlets it has a vague 
resemblance to species of T erminalia, and in the disposition 
of the leaves on the branchlets) leaf shape, and venation, a 
marked similarity to many members of 1/ochy sia. S. colombi­
anum 1s easily distinguished from the only other known mem­
ber of the genus, S. obouatum Ku hlmann, found in Amazonas 
Brazil, by the leaves wh1ch are essentially glabrous, the in~ 
florescences much. sparser-flowered, the sepals onl y slightly 
pubescent outstde mstead of densely sericeous, the ovary less 
d~n~ely pubescent, and the style although short yet clearly 
d1stmct. 

Note on the Wood of Sterigmapetalum colombianum 

. Throu~h some !?advertence, the wood sample accompan y­
mg Espma & Gtacomttto d 3 I , the type of Sterigmapet­
alum colombianum Mona_chmo, does not correspond to the 
herbanum matenal, but IS one o f the Rubiaceae. The wood 
of A 90 (Yale 2o865) is definitely Sterigmapetalum, as is also 
A 

1
4
2
. (Yale .20917) of the Cincinati hills, where its local 

name IS HuesJto del Diablo.-$. J. R. 
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NEW EUPHORBIACEAE FROM THE ISLAND 
OF MAURITIUS 

By LEON CROIZAT 

Arnold Arboretum, Harvard University 

Some four years ago the writer received from Dr. R. E. 
Vaughan of the Royal CoJlege at Curepipe, M~uritius, a 
small but highly valuable collection of Euphorb1aceae. Jn 
it is Croton Bonplandianus BaiiJ. (Vaughan 6Io), a perenmal 
weed of South American origin, widespread in India (Croizat 
in Jour. Bombay Nat. Hist. Soc. 41: 573· 1940) and abundant 
in the lowlands of Mauritius, but as yet unreported for the 
locality· there is also material of three woody plants. These 
plants had been collected by D:. Vaughan within a ~adius of 
five miles around the Black R1ver Gorge, where Still stand 
(Vaughan & Wiehe in Jour. Ecol. 25: 2.94, 342, maps. 1937) 
the remnants of the primitive upland climax forest once 
covering nearly the whole of Mauritius. As it is well _kno~n 
(Cordemoy Fl. Reun. xiv- xv. 1895; Vaugha~ & _W1ehe _m 
op. cit. 2.9 : 137. 1941), the flora of the East Afncan 1slan~ m 
the vicinity of Madagascar harb?rs ~he narrowly locahz~d 
survivors of an ancient and well d1vers1fied plant world. It 1s 
not surprising, t herefore, that intensive and. pur~seful ~x­
ploration should still yield significant botamcal d1scovenes 
from this region. . . . 

Hoping to secure comparative matenal from the her~ana 
of Kew Paris and Berlin within a reasonable length of t1rne, 
the wrtter delayed the study of Dr. Vaughan's collection. 
This hope having proved futile, not only on account of the 
prolongation of the war, but also because of_ the factual. or 
threatened destruction of European herbana, the wnter 
decided to work out the collection by the slower process of 
sifting the evidence at hand ~~ the basis of publ~shed data. 
Classic specimens of Maunt1an and Bourboman pla_n~s 
available at the herbarium of the Arnold Arboretum, ong!~ 
nally given to the writer by Prof. H. Humbert of the Pans 
Musewn, greatly eased the task of interpre~ing th~ litera~ure 
in the absence of actual exsiccala for certam spec1es. It IS a 
tribute to Dr. Vaughan's masterly knowledge of the flora of 
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:\Iauritius and to his discrimination as a collector that, bar­
n ng C. B onplandianus, a puzzling weed indeed, all h is col­
lections proved to be the t ypes of unrecorded entities. 

CROTON L innaeus 

Croton Vaughanii Croizat, sp. nov.-Arbuscula 4-7 m. 
alta, cortice (fide collectoris) levi griseo, coma patenti. Foliis 
(fide collecloris) integris ovato-rotunda tis emarginatis, 9- 12 
em. longis, 7-fJ em. latis (in specimine t ypico folia minora 
tantum adsunt juvenilia ad 4 em. magna), venis subtus 
manifestis subpenninerviis ca. 6-jugis, lamina supra pilis 
stellat1s albid1s subargillaceis crebrius adspersa, subtus in­
dumento confertiori subsimili subargillaceo-lepidota, glandu­
lis 2 posticis ovoideis apice foratis, petiolo I-2 em. Iongo, 
subargi11aceo...leproso, stipulis ovoideis atris. I nflorescentiis 
spicatis vel paniculatim subspicatis 2-sexualibus. Flore d' : 
penan thio ca. S mm. magno, staminibus I 5(16), pedicello ca. 
5 mm. Iongo. F lore ~ primo intuitu petalifero, petalis quam 
ovario multo longioribus: perianthio ca. 5 mm.lato, pedicello 
s-8 mm. longo, interdum floribus cJ' circumdato, lobis 5 
ovato...lanceolatis, ca. 2 mm. longis, petalis oblongis basi 
barbat1s ca: 4 m~. lo~gis , I-'l mm. latis, disci glandulis 5 
oppos!t llob1s, ovano prtmum conferte tomentello, citrino, ca. 
2 mm. magna , demu.~ glabrato sub-3-dymo, stylis ca. 3 
mm. long1s b1s 2-part1 t1s, capsula (fide co/lectoris) 7- 8 mm. 
magna. 

Perrier, near the " l\1.are aux Vacoas," Vaughan 86]. 
The flora of i\1auntrus and La Reunion numbers under 

CroJon several well-known woody exotics (C ,. L 
C l ;1 L . aroma tcus ., 

. acct.Jerus ., C. Tiglium L ) and five end . C · · L · • em1cs, . maur-
Kianus am. (mrsspelled C. mauritanicus by Baker Fl 
B ~~t~ 320

• 
1 8~7~, C. ti(iaejolius L am., C. j othergillaejoliu; 

T~r ., · gr~Jgmotdes Balli., and C. Boutonianus M ueii - Arg 
d e. wnter ads seeh~ au.thentic material of the first thr~e en~ 

emJcs name ' w rch In no way r hi h' . 
According to a vail able d . .· esem e IS new spec1es. 
DC. Prodr. 1 5(2): 520. rS~~c~~~~~;s (Mu~ller-Argovien~is in 
Carnes an average of 25 ' foe. crt. ), C. Bou/omanus 
Croton grangerioides on · t stame~s (2o-Jo) in t he cJ' flower. 

' I s part, lS apetalous In the ~ flower, 
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or bears there only rudimentary ligulae as " petals " (Mue~l~r­
Argoviensis in op. cit. 584; Baker foe. cit., 32 ~; Leandn tn 

Ann. Mus. Col. Marseilles 47 : J6, 40. 1939). Ne1ther of these 
species can be C. Vaughanii, which has no more tha n r 6 
stamens and unusuall y well-developed petals ; t~e descrip­
tions in addition clearly ind icate that the fol1age of C. 

) ' . 
Vaughanii is unlike that of C. B outonianus an~ C. granger!o-
ides. T he indumentum of the young parts of th1s new spe~Jes 
is peculiarly subargillaceous, onl y to some exten.t sugg;stm~ 
t hat of C. Leandri Croizat, nom. nov. ( =C. aremcola Uandn 
in op. cit. 57· Non Small, 1905), of Madagascar. 

CLAOXYLON A. de J ussieu 

Claoxylon brachyphyllum Croizat, sp. nov.-Arbor vel frl!-­
tex magnitudine ignota, floribus ut infra descriptis e~~eptrs 
totus glaberrimus, cortice ju~eni~i p~do ruguloso. Fo~Js sub 
apicem ramulorum confert1s, ng1dis, .ad.presso-erect~s, 3-5 
em. longis, 2- 2.5 em. latis, lamina lev1ss1ma lut~o-oltva~ea, 
coriacea, subnitida, obovata, apice rotundata, bas1 subauncu­
lato...truncata, margine revoluta, . e tert!o in_fero sursum sat 
distanter crenato-dentata (dent1bus Clcatncoso...callosls ad 
3-4 per em.), venis adscendentibus penninerviis ca. 5-6 j ugis, 
costa subtus praesertim conspicua, petiolo ca. '?:5 em. Iongo, 
glandulis nullis, stipulis subnullis. In~o~escentus ~ tantu.m 
notis, rigidis, subfilifor'!'ibus, _gl~b~rrrm1s, ad .s ern . . Iong~_s, 
bracteis late triangularrbus m1mn11s sub-1-flons. P enanth1.o 
9 J-(4)-mero, anthesi vix ineunte ca. '2. mm .. ma_g~o, l? b1s 
carnosulis, late triangularibus, ca. 1.5 _mm. lon~1s pd.Js s~rr~­
losis adpressis extus puberulis, ~etalts carn_os1s, elhpsoldel.s, 
pulchre roseis, ca. 0 .7 mm. long1s, .c~ntro 1mpre~s1s, ovano 
depresso, t rigona, aequo more ac lob1s 1~duto~ sty lt~ (nondum 
evolutis) simplicibus vix 0.75 ';lm. long1s, stngulosrs. 

Near Forest Station at Petnn, Vaughan I67]· 
Barring mention of an exotic, C. indicum Hassk. ( = C. 

macrophyllum Boj.,fide Baker Fl. .Maurit. 318. 1 ~77) , a nd an 
endemic, C. M ezieri i Bout. ex Boj., H ort. Maunt. 285. 1837 
(" Croit dans les forets qui separent Ia Montagne Longue de 
celle de Ia Nouvelle Decouverte, a Ia Glissoire. Ar.b~ste."), 
known only as nomen sulmudum, the flora of MauritiUS and 
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La Reunion (Pax & Hoffm. in Engl. Pfianzenr. 4·147·7: 

10 2
-

103
• 19 1

4
) cont~ms. nine species of Claoxylon: C. glandulo­

sum Baill., C. grandifoltum Muell.-Arg., C. parvij/orum A. de 
J uss., C. ramniflo:um Baill., C. dolichostachyum Cordem., 
C. lino.aachys Batll., C. macranthum Muell.-Arg., C. sub­
membranaceum Pax & H offm. , and C. Nrraudianum Baill. 
The writer has seen authentic material of the first four, which 
are not C. brachyph)•llum. The next four ment ioned a~e de­
scribed m terms that do not involve nor even suggest thts new 
species. Claoxylon Neraudianum does indeed ha~e small 
leaves, 7 em. long, 3·5 em. broad (B aillon in Adansorua I: 2 80. 

1861; Mueller-Argoviensis in D C. P rodr. I s(z): ]88. I 86~; 
Baker op. cit. 318), but t hey are scabrid and enttre. In addt­
tton, the rachis is puberulous, the styles plumose, the petals 
rounded and connate at the base. The sum of these char­
acters argues convincingly against C. brachyp~yllum and C. 
Neraudianum being conspecific. This new spectes apparently 
falls under Sect. Euclaoxylon Mueli.-Arg., which, like the 
genus ttself, is typified by C. paroiflqrum. P ax & H offmann, 
in op. ctt. 122; in Engl. & Prantl Nat. Pftanzenf. 19(c): 112, 

1931, ignore Mueller' s Section, and bring C. paroijlorum under 
thetr own Sect. Paroijfora, tn violations of the Rules of 
Nomenclature. 

CLEIDION Blume 

Cleidion (?) cafcaf Croiza t, sp. nov . " Bois Caf-caf," 
Vaughan & Wtehe in Jour. Ecol. 29: 132, 134, 138, 147· 
1941 .-Arbo~. tota glabernma, cortice lenticellato rugosa 
brunneo. fol!ts ~-7 em. longis, 2.5-4 em. latis, lamina pallide 
brunnea, elltpttca, firme cha rtacea ad subcoriacea haud 
nitida, apice obtusa, .basi latius cuneata , margine dtstanter 
cre~ato-serrata (denttbus ad .3 per 2 em., apice sub lente 
s~btnvoluto-callosts), vems penninerviis alternis subopposi­
ttsve curvato-adscendentibus ca. 6-jugis, petiole firmo ca. 
0 ·5-I .em .. Iongo, apice glandulis anticis 2 subpapillosis in 
~osta tpsa ~mposttts ornata, caeterum gla ndulis 1- 2 laterali­
d u~ obscuns ad limbt basem sitis onusto. lnflorescentia <3' 
.e . ~rata tan tum visa, habitu cymoso-capitata, gracili, 

ngt a, ca. s-6 em. longa. l nflorescentia 9 ramulum eufoli-
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ace~m vel bracteiferum lateralem optime terminante, parte 
flortgera vera spicata quam t o em. breviore, floribus laterali­
bus ca. 6- 8, pedicello sat gracili ca. 1- 2 em. Iongo fulti s, flore 
terminali subsessili (pedicello hoc crasso vix 2 mm. Iongo, 
inde .Bore primo intuitu exacte sessili) . Perianthii lobis 5, 
margtne subintegris nonnihil ceraceo-glandulosis, in serie 
duplici dispositis: externis 3 longius triangularibus ca. 2 mm. 
longis, reliquis 2 nonnihil minoribus sublineari-acuminatis, 
ligulis varia ratione dissectis vel subsimplicibus capitato­
glandulosis (fere pro staminod~is salutandis) cum lobis al­
ternis, disco nullo; ovario glaberrimo subovoideo sub-,3-dymo 
ca. 3 mm. magno, coccis dorso rotundatis, columna stylari 
basi integra 3 mm. longa, dein in laciniis integerrimjs sub­
papillosis 3- 4 mm. longis evadente, capsula submatura ca. 
8 mm. longa, 7 mm. lata, semine submaturo ovoideo brunneo 
levi, h inc inde striato-maculoso ca. 5 mm. magno, caruncula 
nulla, raphe evidenti. 

Macabe, above t he Black River gorges, 550 m. alt.," a tree 
common in upland climax forest," f/ aughan I9IO. 

The generic limits of Cleidion Blume, Macaranga Thou., 
Mallotus Lour., A/chornea Sw., and half a score petty genera 
in their vicinity, are so hazy that, in a final reckoning, a 
species falls under t he one or the other rather on account of 
habit and intangibles than because of hard characters. In the 
absence of <3' flowers, the crediting of this new species to 
Cleidion rather than to other genera entails an element of 
pure speculation. The foliage, the glands particularly, of 
C. cafcaf suggest the African species of ~he genus (e.g., C. 
gabonicum Baill.) better than any spectes of Mallotus or 
Macaranga known from that continent. ~he ha~it of the in­
florescence is indeed reminiscent of certatn spectes of Mallo­
tus witness the Australian M . claoxyloides Mueli.-Arg., but 
C. 1cafcaf bears no resemblance whatever to M. inlegrifolius 
Muell.-Arg. (treated by some as Cordem_oya integriJ.o!ia 
Baill.), the lone species of. ~a/lotus .endemtc t? Mauntms 
and La Reunion. The Braztltan C. truoccum Batll. has been 
recorded in cultivation in Mauritius (Baillon Et. Gen. 
E uphorb. 4o8. 1858; in Adansonia 4: 370. 1 86~; Mu~ler­
Argoviensis in DC. Prodr. 15(2): 985. 1866), but tS certatnly 
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not this new spectes, as classic material shows. The eviden~e 

t hand authorizes the final statement that C. cafcaf 1s 
now a · · · h a1 
an unrecorded species of ~ ~settled posttlOn m t e gener 
affinity represented by Cletdtan and lvlallotus. I~ ch~racte~s 
suggest those of both genera, the su~ of vegetattve tntangt­
bles, however, favoring Cleidion. I t mtght prove. to belong to 
a distinct monotypic genus when the d" flower ts known. 

KEYS TO AMERICAN WOODS (CONTINUED) 

B)' SAMUEl. J. R ECORD 

These two keys are the eleventh and twelfth, respectively, 
in the series begun in Tropical Woods No. 7 2, December 1, 

1942. Those in the preceding issues are : (No. 72) I. Ring­
porous woods. IJ. Pores in ulmi form or wavy tangential ar­
rangement. Ill. Pores in flame-like or dendritic arrangement. 
(No. /.3) IV. Vessels virtually all solitary. V. Vessels with 
spiral thickenings. C:'l!o. 74) YI. Vessels with scalariform per­
foration. plates. VII. Vessels with very fine pitting. (No. 75) 
V~II. \ es~els w1th. opposite or scalariform pitting. IX. 
\\~ds w1th consp1cuous rays. (No. 76) X . Woods with 
s~one~ structure. These keys are intended for use in connec­
tiOn With Record and Hess' Timbers of the New W orld wherein 
m~ny of the anatomical features are well illustrated by photo­
micrographs (plates following p. 588). 
. XI. Woods with resin or gum ducts. These st ructures are 
mterceUular canals w1th resmous, gumm), or oily contents. 
T~ey may .be of normal occurrence or traumatic, and either 
ax1al (vertlca.l) or ~adial or both together. Traumatic axial 
ducts are typ1ca\ly tn arcs or concentric series associated with 
parenchyn:a cel\s a~d their occurrence is sporadic· they are 
the only kmd .fo~nd m Abies, Sequoia, and Tsuga. R'esi n ducts 
are charactertsttc of Pinus, Picea Pseudotsuga and La . 
and are in ~th vertical and horiz~ntal series. ' rt:<, 

~n d the Dicotyledons these intercellular canals commonly 
~~ e gum ducts, m~y be either axial or radial, hut the two 
ypes do not occur m the same specimens no . h 

same famil" T h k · l ' r even m t e 
tes. e ey me udes 5'2 genera of 17 families with 
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axial ducts and 22 genera of 6 families with ducts in the rays. 
The latter type is considered of normal occurrence though 
they do not always characterize every specimen of a species. 
Most of the others are traumatic, usually of the gummosis 
type, and when large and conspicuous are frequently called 
gum v~ins. In a few instances, e.g., Copaijera, Eperua, Prioria, 
and Strnaruba, they are characteristic, but usually they are 
sporadic. Gum ducts were not found in available material of 
native species of Elaeagnus, but they are common in some 
exotic species. Axial ducts probably occur in other species 
of Zanthoxylum than the one listed, but the range of variation 
in the woods of that genus is about as wide as for the entire 
family Rutaceae. 

In some woods there are radial passages or channels which 
are typically open in dry specimens and without gummy or 
resinous contents. Their nature is not fullv understood, as 
fresh material has not been available for stu'dy, but their po­
sition suggests leaf traces. Some of them are small and round, 
whereas others are large and lenticular (tang. sect.). They are 
of common occurrence in many genera of Apocynateae, 
Euphorhiaceae, and Solanaceae; the same or similar s~~ctures 
have also been found in the Cactaceae, Koeberltmaceae, 
Thymelaeaceae, and Tiliacea_e. Their p:esence affords a good 
diagnostic character, but owmg to the1r Irregular and ofte? 
distant spacing they are likely to be absent from small speci-

mens . 
XII. Parenchyma reticulate. This k~y includes ~.merican 

representatives of 161 genera of 97 dtffer~nt famtltes. The 
families with the most genera are Euphorbtaceae (24), Apo­
cynaceae (15), and Bombacaceae (13). ~he feature also char­
acterizes at least 2 t genera of the Rub1aceae, but they are 
not treated separately here. . . . 

Parenchyma is said to be rettculate when ~~forms a.n trreg-
ular apotracheal network as seen on cross sectiOn,, particularly 
with a hand lens. It merges into abundantly dtffuse at one 
extreme and narrow concentric bands at th~ other, and the 
three forms may appear in the. same spec1men. A~so, the 
irregular lines may be aggregated mto loo.se bands, as m some 
of the Fagaceae and Sapotaceae. Rettculate parenchyma 
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h d to be a very useful character in identifying woods. 
as prove . . d H , y· 

Some of the forms are Illust rated m R ecord an ess tm-
bers of the .Vew World, Pla tes XLI and X.'LVII. 

XI. WOODS WIT H RESIN OR GUM DUCT S 

1 a. Woods without vessels (Gymnosperms) 
b. Wood with vessels (Dicotyledons) . . 

••• 0 ••• • ••••• , • ••••• 

.. .. .. .. .. .. . .. .. .. . 
2 

10 

2 a. Ray tracheids absent or uncommon. Ducts traumatic; axial 
(vertical) . . . . . . . . . . . . · · · · · · · · · · · · · · · · 3 

b. Rav tracheids characteristic . · · · · · · · · · 4 

3 a. Pa;enchyma strands numerous. H eartwood cherry r~d ~o redd_ish 
brown . . . • . . . . . . . . . . ....... . Sequoia ( fax~taceae) . 

b Parenchyma strands absent or very few. Heartwood browntsh. 
· Abies (P inaceae). 

4 a. Ducts traumatic; axial. . . . . . . . . . . , ... . ...... Tsuga (Pinaceae). 
b. Ducts of regular occurrence; both axial and radial . . · · · · · · · · 5 

5 a. Ducts with all the epithelial cells Ia.rge ~nd thin-walled .. .. : . . 6 
b. Ducts with all or nearly all of the eptthehal cells small and thtck-

walled.............. . . .............. · · · · · · · · · · · · · 9 
6 a. Ray tracheids wi rh uppEr and lower walls uniformly thickened. 

Pits present in the tangential walls of the vertical tracheids of the 
outer late wood . . . . . . . . . . . . . 7 

b. Ray tracheids with upper and lower walls irregularly thickened; 
dentate to reticulate. Tangential walls of the vertical tracheids 
unpitted . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

7 a. Ray parenchyma cells in early wood Wt th 1 or 2large simple pi ts 
in each cross-field . . . . White pines, e.g., Pinus Strobus (Pinaceae). 

b. Ray parenchyma cells in early wood with 3 6 small pits in each 
cross-field . ..... . Foxtail and nut pines, e.g., P. edulis (Pinaceae) . 

8 a. ~ar parenchyma cells in early wood wi th 1 or "l large simple pits 
tn each cross.field . Red or 1\orway pine, P. resinosa (Pinaceae). 

b. Ray parenchyma cells in early wood with 3-tl small pits in each 
cross-lidd . ·..... . .. Yellow pines, t.g., P. caribaea (Pinaceae). 

9 a. Tracheids in early wood with spiral thickenings. 

. . Pu udotmga (Pinaceae). 
b. Trachetds In early wood without spiral thickenings. 

l..ari.'(, Picea (Pinaceae). 
IO ~·. g:: ~:~~ :~%t~1y ...... , .... ....... .... , . . . . . . . , .. , I 1 

nly ........ . ....... . .... ... ... .. .. ..... s6 
11 a. Ducts short (cysts) 

b. Ducts long. . . . . . ·. : : : · : •. : · : · : :: : · : • · · : : : ·. : · : : · • · · · · · · • · • : ; 
11 a. Fi~rs abundantly septate. Small vessels with spirals. Rays heter­

ogenou,, Cyst contents yellow. Ripple marks absent. 
Cuatidium, Connarus (Connaraceae). 
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b. Fibers not septa te. Vessels without spirals. Rays homogeneous. 
Cyst contents dark-colored. Ripple marks present. 

Poincianclla (Legurninosae) . 

13 a. Perforations multiple (plates scalariform)... . . . . . . . . . . . . . . . . 14 
b. P erforations simple. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . 1 5 

14 a. Rays I or 2 (1) cells wide. Parenchyma sparingly diffuse. Vessels 
often with spirals in tips of members; pitting opposite to scalari-
form . . ..... .................. . . Liquidambar (Hamamelidaceae). 

b. Rays 1- 4 (7) cells wide. Parenchyma diffuse to reticulate. Vessels 
without spirals ; pit ting alternate . .. .... .. ... Styrax {Styracaceae). 

15 a. Vessels with spiral thickenings . . . . . . .. .. .. . . .. .. .. .. .. . . .. . t 6 
b. Vessels without spiral thickenings . .. . . ... . ...... . .......... 18 

16 a. Pores medium-sized in part; late-wood pores and parenchyma in 
flame-like or zigzag pattern. Parenchyma not terminal. Fiber pits 
simple or indistinctly bordered ... . ..... . Fremontia (Sterculiaceae). 

b. Pores all small to tninute; not in distinctive pattern. Parenchyma 
terminal in part ........... . ...... ..... ....... . · · · · · · · · · · · 17 

17 a. Fibers with very thick walls and minute simple pits. Vasicentric 
tracheids present. Ripple marks poorly defined. 

Castelo (Simarubaceae). 
b. Fibers with medium walls and distinctly bordered pits. Vasiccn­

tric tracheids absent. Ripple marks absent. 
Prunus u rotinu (Rosaceae). 

18 a. Vessel-ray pitting coarse to very coarse and irregular, at least io 

b. y~~d-~~~ .pi~~i~g ~~ry 'fi~~ ·t~ ·.;;c:di~~ ::: :::::: : :: :::::::::: ~~ 
p chyma apparently absent or finely termi.nal. Intervascular 19 a. aren b D · h · h 
Pitting opposite. Ripple marks a sent. enstty tg . 

S/oarua (Eiaeocarpaceae). 
b. Parenchyma abundant. Intervascular pitting alternate. Ripple 

20 marks present or absent. . . ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Parenchyma reticulate, at least in part. D:nsity I~w to verr low. 21 20 ~: Parenchyma banded; not reticulate. Density medtum to htgh . . 25 

21 a. Se tate fibers abundant. Ripple marks present . . . . . . . . . . . . . . . 22 

p fib b few · · · · · · · · · · · · · · • · "14 b. Septate ers a sent or · · · · · · · · · · · · · · · . . 

H ood d k red or reddish brown, suggcsttng Ctdrtla; dts-
"1"1 a. eartw ar d ' · r . ot str1' ngy . th ood Texture me tum, unuorm, n • 

ttnct from e sapw · Bom6acopsis (Bombacaceae). 

b. Heartwood dull grayish b~wn; not distinct from the sapwood. 2 

Texture very coarse and stnngy · • · · • · · · · · · · · · · ·. · · ·(Bo· • • • b. " .. )J 
.(. Feel harsh Padura m acaceae . 

23 a. Cons~stency fairly ~(,1 orm. arly wood ·i~ ·generally much softer 
b. Constsl tencyoodnot ~~lorm,;,:,Se~hat lighter, pores larger, (eel less 

than ate w · 0 or Bombax (Bombacaceae). 
harsh . . .•...... ··· ·· ·· · · ········· · · · · · ' 



TROPICAL WOODS 
No. 77 

?.

4 
a. Ripple marks present; parenchyma cells in secondary seriation 

(?.00 no markings per inch), d\stinc~ w1th le~s. ~Yood fibers 
small, comparatively few, and often ~1ffusc or 10 d1ffusc aggre· 

gates except in outer part of growth rmg. Cauanillnia (Bombacaccae). 

b. Ripple marks absent. Wood fibers large and composing most of 
the ground mass . . . . . . , . . . . . Ochroma (Bombacaccae) · 

?.S a. Ripple marks present; pa~enchym~ cell~ often in sec~ndary se~ia­
tion. Parenchvma bands Irregular 10 w1dth and spacmg; margmal 
crvstallifero~ strands absent. Intervascular pitting fine. 

• Cotostrmma, Sckronmuz (Bombacaceae). 

b. Ripple marks absent. Parenchyma bands fairly uniform in. ~idth 
and spacing, often very numerous; marginal crystallth:rous 
strands pre~ent. Intervascular pitting coarse. . 

Coriniana, Eschwtilera, Lecythis (Lecythldaceae). 

?.6 a. Vessel pits very small (not over 4~) ...... . ............ · .. · '1.7 
b. Vessel pits larger .. .. .. .. .. .. .. .. . . . .. . . .. . 36 

'1.7 a. Oil cells present in the rays. Parenchyma sparingly para tracheal; 
not in bands . . . . . . . . . Euxylophora (Rutaceae). 

b. Oil cells absent. Parenchyma in terminal bands and otherwise. . z8 

18 a .. Gum ducts large and distinct. Largest pores distinct without lens. 
Fibe~ septate. Heartwood salmon, red, or brown. . . . . . . . . . . . '1.9 

b. Gum ducts small. Largest pores not distinct without lens. Fibers 
not septate. Heartwood yellowish (exc. Ravenia). . . . . . . . . . . . 30 

'19 a. R1pp!e marks usually present. Parenchyma bands uniform. Lus-
te~ htgh, golden. . . . . . . . . . . Swietenia (Meliaceae). 

b. R1ppl.e marks. absent. Parenchyma less uniform. Luster only 
occastonally h1gh and golden. . . . . . . . . . . Carapa (Meliaceae). 

JO a. Pores all very small to small (4o-6o~); thick-walled . . . . . . 31 
b. Pores larger (8o-120~); walls medium to thin. . . . . . . . . . . . . . 33 

31 ~ Rays 1-5 (6) cells wide and up to 6o cells high.Pilocarpu.s (Rutaceae). 
· Rays 1 .or 1 (3) cells wide and less than 15 cells high... . . . . . . . 32 

31 a .. Roodays w~th ~any upright cells. Parenchyma aliform in part. Heart-
w ptnktsh or roseate b 0 R . b R · r w~ · · · · · . · . a~mta (Rutaceae). 

· Hays With square, ~ut few upnght, cells. Parenchyma not aliform. 
eartwood yellow1sh . · · · · · · · · · · · · · ~ . . . He/tetra (Rutaceae). 

33 a. Rays I or?. (J) cells wide and up to 'lO (Jo) cells high; homogen-
eous or nearly so. Parenchyma sparse. Fibers with large lumen. 

b. Rays 1-3 (6) cell . d d Zanthoxylum panammu (Rutaceae). 

1 
s WI e an up to 25 (6o) cells high; heterogene 

~:~r~oe:i~~~:~~~arenehyma usually abundant. Fibers with 

34 a. Crystalliferous paren h .... dj .. · { ~ · · · · · · · · · · · · · · · · · 3
4 

dantly aliform nd c yRa c s go . se. Parenchyma a bun-
cells ...... .. a con uent. Rays wtthout definitely upright 

.. ' .... · · .......... · .. ··.Citrus (Rutaceae). 

I 
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b. Crystalli~erous parenchyma cells cubical. Parenchyma not abun­
dantly ahform and confluent 

35 a. Rays with few or no definite!·; ~-p·ri~h; ~~i1:: ..... · ·. · · . · · · ·. · 35 

. Baljourodmdron (Rucaceae). 
b. Rays With numerous definitely upright cells. 

. Eunbeclcia, Metrodorea (Rucaceae). 

36 a. R~pple marks present, but not always clearly defined. . . . 37 
b. R1pple marks absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .p 

37 a. Rays in part large and conspicuous; up to 9 ('1o) cells wide and 
'lOO (3oo) cells high. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

b. Rays not large, though often distinct; 1-6 cells wide and not over 
100 cells high. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

38 a. Parenchyma reticulate. Pores small ..... Theobroma (Sterculiaceae). 
b. Parenchyma coarsely paratracheal and confluent. Pores large in 

part ............... . . . .... . Basiloxylo11, Sterculia {Sterculiaceae). 

39 a. Parenchyma conspicuous in irregular bands composing one-third 
to two-thirds of the ground mass. Fiber walls very thick. Vessel 
pits vestured. Rays up to 35 cells high ...... dndira (Leguminosae}. 

b. Parenchyma not conspicuous. Fiber walls thin to medium. Vessel 
pits not vestured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

40 a. Rays up to 100 cells high; sheath cells present. Parenchyma vasi­
c:entric to locally aliform. Gum ducts rare. Ripple marks 7o-1oo 
per inch. Heartwood olive to purplish .... .. . HihiJtUJ (Malvaceae), 

b. Rays generally less than 30 cells high; without sheath cells. 
Parenchyma long-aliform and confluent into narrow, irregular 
bands. Gum ducts common. Ripple marks so-So per inch. Heart-
wood yellowish ........................ Simaruba (Simarubaceae). 

41 a. Rays all uniseriate or partially biseriate Buchenavia, Terminalia (Combretaceae). 

b. Rays often biseriate or wider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4~ 
4z!a. Fibers septate, at least in part .. • • ... · ·. · · · · · · · · · · · · · · · · · · · 43 

b. Fibers not septate ............ · .. · · · · · · · · · · · · · • · · · · · · · · · · · 44 

43 a. Parenchyma aliform in part. Heartwood not fragr~tly scent~d; 
density medium ....•................... Smega!la (Legumtnosae). 

b. Parenchyma not aliform. Heartwood fragrantly scented (cedarr); 
density low ................................ Cedrela (Mehaceae). 

44 
a. Pores in part large (20011 or more). Tyloses often present in heart-

wood .. .. .. . . . . . . . . .. . . . . . . . . . . . . . . .. . 45 
b. Smali ~~ ~;di~~i~~·(·~p to 1501-1). Tyloses absent .... · .... · 48 

4
5 a. Rays commonly with sheath cells and large i?terior cells. Fusi­

form parenchyma cells common. Vessel p1ts n~t ve:s~· Cord1a (Boragtnaceae). 

b. Rays without distinct sheath cells or l~e in~erior cells. Fusi­
form parenchyma cells absent or rare. '\i essd p1ts vestured. . . . . 46 

4
6 a. Rays 

2
.sized, the larger 4 or 5 (8) cells wide and up to 40 (too) 
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cells high; heterogeneous ....•.. . .... ... . Voch:nia (V~chysiaceae) . 
b. Rays 1-3 (4) cells wide and infrequently up to JO cells h1gh; no t 

distinctly 'l-sized . .................... . . · · · · · · · · · · · · · · · · 47 

47 a. Ravs homogeneous ....••• . .... . ......... . ~ualta (Vochysiaceae). 
b. Rays heterogeneous ..•.....•. .. ... ... ... Salvertia (Yochysiaceae). 

48 a. Rays commonly with enlarged interior cells {tang. sect.) . . .. · · · 49 
b. R ays without enlarged interior cells . . . . . . . . . .. . .. · · · · · · · 50 

49 a. Rays with sheath cells; enlarged interior cells not crystalliferous. 
\'essd pits not vestured. Tyloses abundant in heartwood. 

Cordia (Boraginaceae). 
b. Rays without sheath cells; enlarged interior cells containing r to 

several crystals. Vessel pits vestured. Tyloses absent. 
Bud da (Combretaceae). 

so a. Gum ducts characteristic; exudations usually conspicuous. . . . . 51 
b. Gum ducts traumatic and of infrequent occurrence; exudations 

absent or not conspicuous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
51 a. Ducts Irregularly diffuse; resembling pores under lens ; gummy 

exudations copious. Heartwood light to dark brown, often 
streaked; density medium . . . . . . . . . . Prioria (Leguminosae). 

b. Ducts typically in tangential or concentric series . . . . . . . . . . . . . 52 
52 a. ~ays I-J (~) cclls wide. and up to 40 (70) cells high. Ducts small; 

01ly exudations not cop1ous. Heartwood reddish brown often with 
a coppery hue; sp. gr. (air-dry) 0.7o-o.C)O .. Copaijera '(Leguminosae). 

b. Rays J · 6, mostly 3 o~ 4, cells ~de and up to 6o (too) cells high. 
Ducts r~thcr large; 01ly exu?atlons copious. Hear twood dull red 
to purplish brown; sp. gr. (:ur-dry) o. 75-1.04• Eperua (Leguminosae). 

53 a. Parenchyma not distinct without lens. Fibers wi th starch in sap­
wood. More or less ring-porous. Heartwood orange. 

b p ch . • Cmidiopsis (Leguminosae) 
· aren yma fa1rly d1stinct without lens. Diffuse-porous. . . 5~ 

54 a. lc!e~ltw~yellow. Rays infrequently ove!'lo cells high Pores not 
VISI c Wit out lens. Fibers with starch in sapwood. . 

b. Heartwood not vello R f Diplolr.eleba (Sapindaceae) . 
. w. avs requently 40 o 11 h' h 

Pores \'isible without I . F".-b 'h r more ce s lg . 
• ens. 1 ers Wit out starch .. 

5> a. Heartwood russet to reddish b 0 I " " .. · 55 
r wn, more or ess streaked. 

b. Heartw~ grayish brown when fresh b H.~mmaea (~eguminosae) . 
to deep \'Jolct. . . . . . ' ecommg purphsh brown 

s6 a. Parenchyma abundant: diffi.... . · ·
1
· · · · Pdtogyne (Leguminosae). 

septate. . . . • . • . . . ' use, rettcu ate, Or in bands. Fibers not 
b. Parenchyma spa . ~ · ..... • " " 57 

rse, sometimes narrow! , . . 
usually septate (excepttons below) ~ vaslcen trtc. Fibers 

S7 a. Paunchvma diffuse and · · · · · · 6o 
distinctly bordered p' ts R spartngly pa~atracheal. Fibers with 

I • ay.vessel pitting coarse. 

Mammea (Guttifcrae). 
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b. Parenc~yma otherwise. Fibers with simple or indistinctly bor-
dered ptts .......... .. ........ . . , . . . . . . . . . . . . . . . . . . . . . . . . 58 

58 a. Parenchyma aliform and conRuent. Vessel-ray pitting line. 
. Rheedia (Guttiferae). 

b. P:u-enchy~a In apotracheal bands. Vessel-ray pitting coarse .. . 59 
59 a. F~bers thtck-walled. Pores large. Ductless rays 1 or 2 (J) cells 

w1de and up to so cells high. Ripple marks absent. 
. . Moronobea (Guttiferae). 

b. Ftbers thin-~alled. Pores medium-sized. Ductless rays 1 -4 or 
more cells w1de and up to 100 or more cells high. Ripple marks 
present. ..................... Coch/ospermum (Cochlospermaceae) . 

6o a. D~ct-bearing rays similar in shape (tang. sect.) to other multi-
serJaterays ........................... .. ... .. ........... • 61 

b. Duct-bearing r:tys locally enlarged about ducts (tang. sect.). . • . . 64 
61 a. Vessel perforations multiple, at least in part. 

Dendropanax, Didymopanax Oreopanax (Araliaceae). 
b. Vessel perforation simple.... .. .. . . .. . . .. .. . . .. .. . . .. . . . . . 62 

62 a. Uniseriate rays numerous. Pores 3"'9 per sq. mm. 
Spondias (Anacardiaceae). 

b. Uniseriate rays few. Pores '20-35 per sq. mm.. . . . . . . . . . . . . . . . 63 
63 a. Intervascular pitting fairly uniform; alternate. Rays 1- 4 (5) cells 

wide ................................... . Bursera (Burseraceae). 
b. Intervascular pitting irregular; opposite to scalariform. Rays 

sometimes 6-8 cells wide. 
Didymopanax, Oreopanax, Sciadodmdron (Araliaceae). 

64 a. Vessel perforations multiple in part; scalariform plates with 
numerous narrow bars .......... , . Campnosperma (Anacardiaceae). 

b. Vessel perforations simple ............... . ...... ····· .. ···· 65 
65 a. Pores in ulmiform or wavy tangential arrangem~nt. Vessels w~th 

spirals . ............ ... ........... .. ... Sthmus (Anacardtaceae). 
b. Pores not so arranged. Vessels mostly without spirals (exceptions 

below) .......... . ... ... .. . . •• . • . · · · · · · · · • · · · · · · · · 66 
66 a. Fibers non-septate . . ... .. .... .• · · · · · • · · · · · • · · · · · · · · • · · · · • 67 

b. Fibers septate, at least in part ... . . . . . . · · · · · · · ·: ·: · · · · · ·. • • · 68 
67 a. Vessels with spirals, at least in part. More or less d1stmctly rt~g-

porous . ......... .. .................. ... . Rhus (Anacard!aceae). 
b. Vessels without spirals. Diffuse-porous .. . Malosma (Anacardtaceae). 

68 a. Rays to or more per mm. (tang. sect.)· · · • · · · · · • • · · · · · · · · · · · ~9 
b. Rays 3-7 per mm. (tang. sect.) .... ·:· .... ···: .. : · .. ·· .. ··· 1

1 

69 a. Ductless rays all uniseriate or unisenate and b1ser1~te. Tyloses 

b r H twood orange-brown Tttravastru (Burseraceae). a sent or 1ew. ear · · .,. . 
b. Ductless rays 1-J, in some instances 4:, or s, ckells w•dkse. Tyloses ""' 

abundant. Color reddish, uniform or With dar st~ea · • • · · · · • ,-
70 a. Solitary pores 3_7 times as numerous~ the multtples. Wood of 

flinty hardness in cutting across the gramS. L. • (A card'taceae) entnopsu na . 
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b. Soli tar)' pores usually fe~er than the multiples .. Wood not di~-
cult to cut across the gram ....... . .•.. Astromum (Anacardtaceae). 

D tl r"}'S 1--6 mostl,· • or {, cells v.;de .. Juliania (J ulianiaceae). 71 a. uc c~s ~ , · , .. :' 
b. Ducrless rays 1 or :1 (3) cells wtde . . . . . · .. · · · · · · · · · · · · · · · · · 72 

- p ~nch,·ma sparingh· vasicentric and locally confluent ; also 
1 1 a, aTL 1 • • 1 1 • (A d' ) finely terminal. Fiber walls thick ...•.. . mtlopmm nacar taceae • 

b. Parenchyma very sparse; nor confluent or terminal. Fiber walls 

medtum to thin. . • ...... · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 73 
73 a. Pores :o-35 per sq. mm. Vessels with spirals. D ucts inconspicu-

ou~. Hear~wood dull red ..........••... Schinus (Anacardiaceae). 
b. Pores 6--15 per sq. mm. Vessels without spirals. Ducts conspicuous 

because of dark exudations. Wood lustrous • . . . . . • • . . . . . . 74 
74 a. Pores small. Heartwood pinkish . . . Ttzpirira (Anacardiaceae). 

b. Pores medium-sized in part. Heartwood brown or reddish brown, 
with dark laminations or streaks of varying wid th and regularity. 

Loxopltrygium (Anacardiaceae). 

Xll . PARENCHYMA RETICULAT E 

1 a. \' essds virtually all sohtary (pores rarely in contact radially) . . . . 2 

b. Vessels not all solitary. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
2 a. Stems wirh included phloem ..•. ....... Doliocarpus (Dilleniaceae). 

b. Stems without included phloem................... . . . . . . . . . . 3 
3 a. Woods with storied structure................ .... ... ....... 4 

b. Woods without storied structure ............. ............ . . 8 
4 a. Ripple ma~ks uniform and very fine (220-280 per inch); all de-

b 
m~nts stoned .. Density very high. .. .. .. .. .. . . . . .. . .. . • .. .. . 5 

· Rspp~e marks Irregular and nor very fine; larger rays not storied. 
Densuy low. . . . • . . . . . • . . . . . . . . . . . . . . . . . . • • . • . . . . . . . • . 7 

5 11
• Rays uniseriate and one-storied. Pores in flame-like or dend ri tic 
arran~cmc:nt. . . . . . . . . . . . . . Por/itria Lormlui (Zygophyllaceae) . 

b. Rays trcqucndy or mostly biseriare and more than one-storied .. . 6 
6 a. ;orcs numero~s; fairly evenly distributed without pattern. E n­

arged crystalhferous parenchyma cells numerous. 

b p ~ h Lama (Zygophyllaceae) . · ~r~c ew, t e smaller ones tending to radial arrangement. Crys-
ta I crous parenchyma cells apparently absent. 

R h 
Bu/nnia rrtama (Zygophyllaceae). 

7 a. 11YS omogeneous or nearly . , · . . 
b. R~&ya d fi · 1 h 50

• · • • • · • ,..ummgta (Elaeocarpaceae). 
e ntte y etemoeneous D ' 'd' ( .. ,.1 8 a R · · "&:> • • • • • • • tcraspt ta c. aeocarpaceae). 

· ou~~~.~-~ :~~~ ~~rgc (usually more than 7 cells wide) and conspicu-

b. Rays not conspi~~~: dt~~h· ~ft~·n· di;ti~~; · · · · · · ·' · · · · · · · · · 9 
9 a. Perforations red · tl . "" · .... ·" ·.... 15 

dant. Rays h~m omman y Simple. ":asicentric: t racheids abun­
ogencous ....•. ... Lilhorarpus, f:l.utr(UJ (Fagaceae). 
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b. Perforations exclusively multiple. \'asicentric tracheids absent. 

R ays heterogeneous.................. . ................. . . 10 

10 a. Conspicuous rays few and consisting of aggregates o f rays 3-5 
(7) cells wide; other rays 1-3 (5) cells wide; vessel-ray pi tting 
very fi ne ......•............• . . . ........ , .. Kalmia (Ericaceae). 

b. Conspicuous rays numerous and solid ... . . .. . . .. .. .. .. .. .. . . 11 

1 1 a. Ravs not over 8 cells wide. Heartwood brown or reddish . . . . . . IZ 

b. Rays frequently more than 8, sometimes up to 20, cells wide. 
H eartwood yellowish .................... . ................ 13 

JZ a. R ays less than so cells high; pits to vessels very small and oppo­
site, sometimes narrowly elongated and parallel. 

Cvrilla (Cvrillaceae). 
b. Rays up to 100, sometimes over 2001 cells high;' pits to ~essels 

small, rounded, irregularly arranged .. ..... TmtSirotmia (Theaceae) . 

13 a. Vessel-ray pitting fine, alternate .... . .. . 0 1/oS(hu/zia (lcacinaceae). 
b. Vessel-ray pitting coarse, at least in part . • . . . . . . . . . . . . . . . . . . 14 

14 a. Vessel-ray pitting opposite .........•..... Pi/lamia (lcacinaceae). 
b Vessel-ray pitting mostly scalariform. 
· Mtlltniusa, Port~futi!Ja (lcacinaceae). 

15 a. Perforations exclusively or predom!nantly simp!e ...•... · · • · • • 16 

b. Perforations exclusively or predomtnantly mulnple · · · · • · · · · · · 44 

16 a . Vessel pits vestured ..... .. ....... ·· .... · · ....... . ...... .. · 17 
b. Vessel pits not vestured .• • . . ... · · ········· · ··• · · · · • ···· · ·· 27 

17 a. Rays homogeneous or weakly heteroge~eous . · · · · · · · · · · · · · · · · !
3
8 

b. Rays definitely heterogeneous, at least tn part · · · · · · · · · · · · · · · 

18 a. Rays not over z cells wide ..... .. ...... .. .. · ............ .. · !: 
b. Rays 1- 4 (5) cells wide ..... ·· · •······· • · ·· ···· · ······ · ··· 

n edium··;--.. 'an part. EnJ· --..4 parenchyma cells common. 
19 a. cores m --~ ~&- • (Apocynaceae) G11sstuptrmum smctum • 

b. Pores all small to minute. Enlarged parenchyma cells abKnt. . . 20 

zo a. Rays nearly all biseriate; heigh~~:;,%1;,.!,:;= (Apocynaceae). 

b. Rays often uniseriate; height up to 4° cells · • · · · · · · ·(·A .. " .. · 2
)
1 

'll a. Stems deeply sulcate •...... . AspiiosptrJIIII txttlsum pocynaceae. 

b. Stems not sulcate. C .,. ~ iominrtnsis (Apocynaceae). 
J'lspiioSptrmll lln'tlnf I n o 6' 

( ) cells high· uni.eriatea few. 
'l'l a. Rays up to 15 25 /lspiio's,wm• fllth-«huillnto (Apocynaceae). 

) ell t.: .. h• unileriatea numerous. 
b. Rays up to 40 (']0 c 1 •ue • c11mpomantsi• (Myrtaceae). 

. bordered pita. • • • . • • • • • . • • . . • • • • • . . . . • . . . . 24 
lJ a. Fibers wnh large bordered ' ta . • • . • • . . . . . • • . . . . 26 

b. Fibers with amalJ PI • • ' ' • · • • · '· Y.Jksi• (Apoc:ynaceae). 
· · traeheicls abeeat .... .. • .. .. " 2.4 a. VaSJcentnc • • • • .. .. .. .. .. . • • 25 

b. V uicentric traeheida preaeat · • ' • • ' · · • · ' • • • 
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25 a. Vessels with spiral~ ...• • ••. . .. .. . ... • .. Myruugnz~a (M yrtaceae). 
b. Ves-~ds ~ithout sp1rals ...•.••...•......... . Eugmra (Myrtaceae). 

:6 n. Ray< 1 or 2 (j) cells wide and less than 40cells high ....... Rubiaceae. 
b. Rays 1-5 (;J cells wide and up to 100 (200) cells high. 

Eh:asia, Ouralta (Ochnaceae). 

:7 a. Rays homogeneous or weakly heterogeneous . . • . • . • • . • . . . • . . . 28 
b. Ray~ distinctly heterogeneous, at least in part.. . . ......... .. 34 

28 a. \'asicentric tracheids abundant. ... Lithocarpus, !J!lurms ( Fagaceae). 
b. Vasiccntric tracheids apparently absent. • • . . . . . • . . • . . • . . • . . . 29 

29 a. Vc:s,tls and fibers with spirals............. . . . . . • . . • . • . . • • . • JO 
b. \ 'cssds and fibers without spirals . . . . • . . . . • . • . • . . • . . . . . • 31 

jO a. Pore~ crowded, at least m early wood, becoming gradually smaller 
and less closely spaced during season's growth. 

. H(ttrom(/ts (Rosaceae). 
b. Pores rather w1dely spaced, the larger ones scattered irregularly 

among the others. . . . Cucocarpus (Rosaceae). 
Jl a. l·ibcr pits indistinctly bordered. Rays 1-4 (5) cells wide and up 

to 65 cells high. H eartwood bright yellow. 

.. . . . Scha(lftria (Celastraceae). 
b. hber pits d1stmctly bordered. Rays 1 or 2 (J or 4 ) cells wide and 

~ u.p to 15 (40~ c.ells hig~ . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 
3• a. '.cssel-ray P~tt~ng mediUm, Heartwood brown .Cra/a(gus (Rosaceae). 

b. \ cssd-ra ~· pltung verY fine • . .. ...... ..... .. . ........ 1J 
33 a. R:~ys nearly all biseriate. Fiber pits rather large and few. Heart- •. 

wood orange-Yellow 
b R . ). .'"' .... · · .... • .... . Agonandra (Olacaceae). 
. .a>s 1-J (-4 cells wtde, the uniseriates fairlv numerous Fiber 

pits small, very num~:rous. Heartwood dark' b · . 
oily or waxy row.n, appearmg 

3 
\ ' 1 .' ·: '· • • • • • • • • · • • • • · • · • • • .Rochqorlsa ( Boraginaceae). 

4 a. esse ·ray pnung very tine to medium 
_ b. \ :cssd.ra>: pitting moderately to very ;0·~~~ • • • · • • • • • • • • · 35 
JS a. \ esscls "lth spirals . . . • . . . . . · • • · · · · · • · · · · • · · 42 

b. \'cssels without spirals. .. · · · .. · · ·"" ·" "· ·" • · .. 36 
36 a. l•ibers with spirals. .. ...... · .. · • · · · .. • · · .... • 37 

b. Hbcrs without -!almdan~hitr, Lyot~othamnus, Ostcomrlu (Rosaceae). 
sp1r s........ K .,. lc' (R 

37 a. Tall u ri h . · · · ·. · • · · · · · a"tnrc 14 osaceae). 
I • p g t ra) cells numerous. Fibers very thick-walled t 
~ast 1n part. . . . . . . . . , a 

b. 1h'~ll upright cells absent o; .fe:;.." Fib~rs wi;h ·rhi~ ·t~ · d ·
1
• 38 

t 1ck walls ... , . . . . • . . . . . . mo ernre y 
38 a. Pores medium-~ized; diffuse. reus ....• '. .. . .. . • 41 

b. Pores very small to minute . po ...• • l.Acunarta (Quunaceae). 

39 a. ~ores rather few; larger ones wid 1 .. · · .... ".'" ·:"" ·" • • .19 
n~ng of season's growth R . e y separat~d In a rmg at begin. 

b. Pori!S numerous; fairly. unif:r~-~ (4~ cells wd ldd~ .. !{.ui~laja (Rosaceae). 
or: cdls wide .. In SIZC an 1stnbut1on. Ray~ 1 

............... .... .......... 40 
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40 a. Vessel-ray pitting fine. Perforations all simple. 
Rhacoma (Celastraceae). 

b. Vessel-ray pitting coarse, often scalariform. Perforations some­
times multiple. , • •......•••••...•. Cassipourra (Rhizophoraceae). 

41 a. Diffuse-porous. Vessel-ray pitting medium .... Polylrpis (Rosaceae). 
b. More or less ring-porous. Vessel-ray pitting fine. 

Eriodic~von, Nama (H ydrophyllaceae). 
42 a. Rays mostly 2 or 3 cells wide; pits to vessels distinctly 2-sized. 

Perforations all simple. Heartwood yellow .•.. Liriosma (Olacaceae). 
b. Rays distinctly z.sized, the larger 3~6 (7) cells wide. Perforations 

multiple in part. Heartwood brown or reddish brown . . . • . . . . • 43 
43 a. Pores medium-sized to large. Multiseriate rays with many long 

procumbent cells; pits to vessels large. 
l/irr011Jma (Euphorbiaceae). 

b. Pores small. Multiseriate rays with ra ther short procumbent cells; 
pits to vessels small and opposite to elongated and parallel. 

SchiZDcardia (Clethraceae). 

44 a. Vessel-ray pitting fine to medium; not scalarifo.rm . ....... · . · · 45 
b. Vessel-ray pitting typically coarse; often scalanform .......... 52 

45 a. Rays homogeneous or with very few upright cells ...•....• · . 46 
b . Rays heterogeneous, typically with many upright cells,- .. : · • · • 47 

4
6 a. Rays mostly biseriate. Vessels with spirals, at le.ast m ttps of 

members. Oil cells absent . . . .• Symplocos linctorsa (Symp!ocaceae). 
b. Rays all uniscriate or partial!)· biseriate. \'essels without sp1rals. 

Oil cells present in parenchyma strands. 
Capsitodrndron (Canellaceae). 

4
7 a. Perforation plates short..o~al, with less than I 5 bars .. · · · · · - · · · • 48 

b. Perforation plates long, wtth very many bars .•. ·· .. · · · • · · · • 49 
48 a. Perforations simple in part. Uniscriate rays co~rv;;! m~s:~c:~ae). 

b ~f:a~~~ ~i ~~~i.pl~: U~i~;i~~~ ·r~y~·~~~scd mos~ly ~f ~all ) 
' upright cells ......................... Escallonia .<F.scalloma;;ae . 

49 a. Multiscriate parts of rays fine-celled (tang. ~~t:~;. p:t.' . ~~ ~~~. so 
small Fibers small .. .. ... · · · .... · · .... · . 

b. Multiseriate parts of rays coarse-celled (tang. sect.); pits to ves-
sels medium-sized. Fibers large ..... · ................ · .. · .. · s• 

'd 1 d recumbent cells few or absent. so a. Rays 1 or 'l cells WI e; 1 en er P Pi!lflrnum (Caprifoliaceae). 

II ' d 1 nder procumbent cells numerous. 
b. Rays up to 6 ce s WI e; 8 e Cltthra (Ciethraceae). 

( ) 11 
' d nd ~s c15) cells high; with fairly definite 

51 a. Rays •-J 4 ce s WI e all stals apparently absent. 
strata of procumbent ce s; cry Styloctras (Buxaceae). 

b. Rays •-s (6) Ct'lls wide and up :u~~ ;r,~~;en~~~~!:.; without 
definite strata of procumbent ' y Cal11tol11 (lcacinaceae). 
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p a. Largest ra}'S 4-6 (8) cells wide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
b. La.rgcsr rays 1 or 3 (4) cells wide. . . . . . . . . . . . . . . . . . . . . . . . . 54 

53 a. Multiseriatc rays with strata of long procumbent cells; sheath 
cells absent; vessel-ray pitting scalariform. 

S.vmplocos (Symplocaceae). 
b. l\fuhiscriate rays without strata oflong procumbent cells; sheath 

cells present; vessel-ray pitting opposite to scalariform. 
Viburnum (Caprifoliaceae). 

54 a. Multiseriate rays without strata of long procumbent cells. 
Hti!Uria (Olacaceae). 

b. Multiseriate rays with strata of long procumbent cells . . . . . . . 55 
55 a. Ray-~cssel pitting in parr rather fine and opposite, in part finely 

seal an form. · .. ·.. . . . . . . . . . . . . t\1_yruugmia apiculala (M yrtaceae). 
b. Ray-vessel pmmg nearly all coarsely scalariform . . . . . . . . . . . 56 

56 a. Growth rings clearly defined. 
. Caldcluoia, Weinmannia (Cunoniaceae) . 

b. Growth nngs absent or poorly defined. . . . . . . . . . . . . . . . . . . . 57 
57 ~-. Pores ver~ sma~l to minute ... Laplnua umiurrat~ (Theaceae). 

Pores medium-s1zed ......... Laplat(a Brmem (Theaccae). 
58 a. Woods with storied structure 

b. Woods without storied struct~;~: .' .· .·::.:::.: . ::: :: . ::. : :: : ~~ 
59 a. Vessel pits vestured D n · (Le · b \' . · · · · · · · • · · · · · · · · · ·. . a,vergta gummosae). 

. esse! p1ts not vestured. . . . . . . . .. . . . . . . .. . . 6o 
6o a. Rays with small tile cells . ..... ,. . . . . .......... . 

b. Rays without small tile cdls · · · · · · · · · · · · · · · · • · · · · · · 6 l 
61 a. Rays in part consp1cuous. Vessei ~i;; ~in~~e: · • · · · · · · · · · · · · · · 61 

b R Gum;uma (Sterculiaceae) 
· ays not consp1cuous. \ 'essc:l pits small L h (T'J' ). 

6 \ ' . · ue la J 1aceae 
1 a. esse!~ wtth sp1rals. .. .. . . . . . . . • 

b. Y~sels ~thout spirals ..... : .. :.. . . · • · .' ~ .': .· :r!la ( fJitacea~. 
63 a. \\oods wJth narrow to wide bands of unhgnified (cotto~.). . ] 

e~chyma~ the cells elongated radially . . A b y(1"pl~r-
b. \\oods Without such bands · · pet 0 11aceae). 

64 a. _Fiber pits with large border~;·{;~: Rip ... , .. ·" k ... bo · 64 
mch •..•......• pe !"ar sa ut 130 per 

b. Fiber pits wirh smail. b;,~d~; ~~ '5i~ 1 • G~tadmdron (Lora~ thaceae). 
marks less than 100 per· h P e, 0 ten numerous. R1pple 

6 
me • .. 

S a. v: c~scl.ray PI tt:Jng coarse to very c~~;s· . . . . .. •. • . 6 5 
b. \ e~sel-ray pitting fine to medium e................. 66 

66 a. Septare libers abundant · · · · · · · · · · · · · · · · · · · · · • · · 70 
b. Septate fibers absent or f~;. .... · · · · .. " · · · · · · .... • 67 

67 a. Heartwood rich reddish brown·, dl~tinct... • • . . . . . . . . . . 68 

b. Heartwood dull brown merg· . Bombacop.ris (Bombacaceae) 
' ~ng tnto sapwood. · 

Bombax, Pachira (Bombacaceae). 
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68 a. ~arenchyma cells flattened radially; in irregular uniseriate rows 
J? a ~round mass of ~ather large thin-walled fibers. Ra)'s all mul­
tlsertate; cells not distinctly 2-sized (tang. sect.). 

Jl 

B(rnoullio (Bombacaceae). 
b. Parenchyma cells not flattened; fibers small, often thick-walled, 

and arranged in narrow bands or diffuse aggregates separated by 
much coarser bands of parenchyma. Ray cells distinctly 1-sized 
(tang. sect.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ 

69 a. Fibers comparatively few and often diffuse or in diffuse aggre­
gates except in outer part of growth ring. Rays nearly all multi-
seriate ............................. Cauanillesio (Bombacaceae). 

b. Fibers numerous in irregular bands throughout growth ring. 
Uniseriate rays common ........... Ceibo, Chorisia (Bombacaceae). 

70 a. Largest rays often more than 8, sometimes up tow, cells wide... 71 
b. Largest rays rarely up to 8, sometimes only t or 2, cells wide.... 72 

71 a. Pores small. Vessel pitting medium . . .... Theobroma (Sterculiaceae). 
b. Pores medium-sized. Vessel pitting very fine . .. Goetlu11Jio (Tiliaceae). 

71 a. Rays with sheath cells .. • ............. .. ...... -·· ········ ·· 73 
b. Rays without sheath cells ................... . ..... · ... · · · · · 74 

73 a. Fibers with very thin walls. Heartwood yellowish brown or 
pinkish ......................... ... ... . Hamp(~ (Bombacaceae). 

b. Fibers with medium to thick walls. Heartwood reddtsh brown or 
chocolate .................... Montnumo, Thupesin (Malvaceae). 

7+ a. Pores rather few, variable in size; walls very thick. Fibers thick-
walled. Rays one-storied ....... : . ~iosp_vros uirginiatl~ ( Eb.enaceae). 

b. Pores numerous, fairly uniform m s1:ze; walls r~ther th~n. F1?ers 
thin-walled. Rays frequently more than one-stOried ... Btxo (B1xaceae). 

75 a. Perforations exclusively or predominantly multiple (plates scalar-
iform) .................. -- .... - · · •· · · · • · · ·· · · · · · · · · · · · · · 76 

b. Perforations exclusively or predominantly simple .•. · · · · · · · · · · · 87 
76 a. Fiber pits inconspicuous .. .. ..... -..... .... · · · · ........ · .. ~~ 

b. Fiber pits conspicuous .......... · · · • · • • · · · · · · · · · · · · · · · · • • • 
77 a. Perforation plates with numerous closely space~ bars. 1 nte_rvascu-

lar pitting fine, opposite .......... .•.. . Lacuuma (Laclstemaceae). 
b. Perforation plates with few to several widely spaced bars. Inter- 78 

vascular pitting alternate .......... • · · · · · • · ·. · · · · ·. · · · · · · · · · · 

7
8 a. Intervascular pitting coarse. Rays I or 2 cells Wl?e; P1ts.to(

0
vess1 els ) 

l I ed Mwnuar11o acaceae . 
very large, ova to e ongat .... · - · · · · · · · · ~ . 

l · · se Rays J-A (7) cells w1de .. .• · · · 79 b. lntervascu ar p1tung not coar · . .. . . 

79 a. Vessel-ray pit_ting all tine. Pores mediUm-sized ~:r::t(:~~::::~eae) . 
tions all multiple . · · · · · · · · · · · · · · · · · · • · · · · · · r· · • 1 . . · t Pores small Penorauons stmp e 

b. yessel-ray pmmg coarse 10 par · ......... _ Siparuna (Monimiaceae). 
m part .. .. • · · · · · · · · · · • · · • · h 81 

8o a. Rays uniseriate or biseriate; cells nearly all square or upr~g t . · · · 82 
b. Rays 2-sized; procumbent cells numerous · · · · · • · · · · · • · · · ' · · • 
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St a. Pores medium-sized. Perforation plates with numerous, closely 
spaced bars; intervascular pits large, opposit~. Rays veryhig h 
and very closely spaced. Fiber pitting apparen tly limi ted . to 
parenchyma cells . . . . ... . . .... . P"idiscus ( Flacourtlaceae). 

b. Pores very small. P er foration plates with several, widely spaced 
bars; intervascular pits very small, al ternate. R ays typically Jess 
than 30 cells wide; not very closely spaced. Fiber pi t ting not 
limited to parenchyma cells. . . . . .. ... . . Pamphilia (Styracaceae). 

8z a. Pores frequently in radial multiples of 3- 5 or more . ... . . . . .. . 83 
b. Pores infrequently in radial multiples . . . . . . . ...... .. . ... ·. . . 8 5 

83 a. Largest rays 6, sometimes up to 10, cells wide. Spirals p resent in 
vessels and fibers of temperate species. Heartwood chalky or 
bluish white . . .. ............ .. . .. .. .. .. . l llx (Aq uifoliaceae). 

b. Largest rays 3 or 4 cells wide. Spirals absent. Heartwood pale 
brown with reddish tinge . . . . .. .. .. .. .. .. .. .. .. .. .. .. .. . . . 84 

84 a. Intervascular pitting scalariform. Rays with distended crystalli­
ferous cells. Pores uniformly distributed. 

Alxto:dcon (Aextoxicaceae). 
b. Intervascular pitting alternate to opposi te; not scalariform. Rays 

w1thout distended crystalliferous ceUs. Pores more numerous in 
early wood .... .. . ... ....... . .... . ..... . Holesia (Styracaceae) . 

85 a. Perforation plates long. Pores small. Rays freq uently wi th 
sheath cells; procumbent cells rather large. Heartwood yellowish. 

. Styloclras (Buxaceae) , 
b. Perforation plates mostly short. Pores very small. Rays without 

sheath cells; procumbent cells small. Heartwood pale reddish 
brown . . .. .. .. . . . . .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . 86 

86 a Pores crowded. Vessel-ray pitting scalariform in par t. Vessels 
b ~nd fibers without s~irals . . . . A:fyrcmgenia apiculata (Myrtaceae). 
· ores nor cro~ded. \ essel-ray ptttmg not scalariform. Vessels a nd 

fibers often wtth spirals E l'' · (Es · . . " . . . . . . . . . sea •Oma callomaceae) . 
87 ~- !:rervascular P~ tt~ng very fine (pi ts not over 4ll in diam.) .. . . . . . . 88 

· ter:ascular pttttng not very fine; sometimes very coarse. . . . . . 109 
88 a. Rays m part large and conspicuous 

b. Rays not conspicuous, though often di~ri~~; · · · · · · · · · · · · · · · · · 89 

89 a. Rays with tile cells u . · · · · · · · · .. · 9I 
b Ray · h .

1 
el. · · · · · · · · · · · morumsodmdron (T1haceae). 

· s wtt out tl e c Is 

90 ~- ~c:ssc:-rar p~tt~ng all '!;r·y· fi~~·. Ma~is~~~ ~~~;a.rib;~ cB-~~b~ca~ea;;: 
· esse -ray plttmg Z-siZed: very fine and coarse. 

J.¥be . • h 1 . Gustaoia (Lecythidaceae) . 
91 a. 2 r:. w~t arge bordered pits .•.. .. .... . . . 

b. l•1 bers 'WI thout Ia rge bordered pi ts · · · · · · · · · · · · · · · 9~ 
92 3 · ~~rs ~h very thick walls and ~i~ute ~~~n. R~di·~ .ch~n~els 95 

3 sent. eartwood dark olive-brown Lacuna · (Q .. 
b. Fibers with thin to medium 11 d 1 · · · j rJa uunaceae) . 

nels common. Heartwood yel~:w~s~~ . . ~:~~ . ~~-~~·. ~-adial chan-
93 
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93 a. Rays 1-5 cells wide and ~ (40) cells high. Pores mostly not in 
radial multiples .•....... .. ........ .. . . Rauwolfia (Apocynaceae). 

b. Rays 1 or 2 (J) cells wide. Pores mostly in radial multiples of 2-6. 94 

94 a. Rays up to 20 (40) cells high; mostly uniseriate. 
Zscholdcea (Apocynaceae). 

b. Rays up to So cells high; mostly biseriate. 
Molorutia (Apocynaceae). 

95 a. Vessel-ray pitting distinctly 2.-sized: fine and coarse.. . . . . . . . . . 96 
b. Vessel-ray pitting all fine, though sometimes unilaterally com-

pound .... ... ......... . ... . ...... . •• . ... ... ... · . .. · · · ··· 97 
96 a. Vasicentric tracheids present. Rays typically uniseriate. Heart-

wood yellowish . ............. Cathldra, Ptychopetalum (Olacaceae). 
b. Vasicentric tracheids absent. Rays 1-3 cells wide. Heartwood 

reddish or purplish .. .... .. . ...... Erythroxylon (Ery throxylaceae). 

97 a. Fiber pits rather small, but distinctly bordered. .. . . . . . . . . . . . . 98 
b. Fiber pits very small, simple or indis tinctly bordered . . . . . . . . . 102 

98 a. Pores all very small to minute ......... . .... . ..... . . . . Rubiaceae. 
b. Pores medium-sized in part .•. .... ... .... · . . · · · · · · · · · · · · · · · 99 

99 a. Parenchyma banded in part . . . . ........... . ....... .. ... . · · too 
b. Parenchyma not banded. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rot 

too a. Fibers with thin to medium walls and rather large lumen. Rays 
in part with latex cubes. Heartwood pale brown. 

Hancornia (Apocynaceae) . 

b. Fibers with very thick walls and minute lumen. ~ays without 
latex tubes. Heartwood dark brown . .. ... Camlrarsa (Apocynaceae). 

to1 a. Rays 1 or 2 (3) cells wide; not distinctly 2-size~; ve~sel-ray pitting 
often unilaterally compound ... .. . . Ambdama acsda (~J>?cynaceae). 

b. Rays 1- 5 (6) cells wide; distinctly z..sized; vessel~ra~ p1ttmg not 
unilaterally compound,. , ...... . . .... . ... Erbluhsa (Turneraceae). 

103 
104 102 a. Uniseriate rays few .......•. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

b. Uniseriate rays numerous .... . · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

103 
a. Rays mostly z or 3 cells wide and up to s.o ~ too) ~ells high; cells 

nearly all square or upright; v~ssel-ra~ p1tung umlaterally com-

pound. Pores often in long rad1al multiples. ) Anacampta (Apocynaceae • 

Rays mostly 3 or 4 (s) cells wide and less than 25 ~~) cells big~; 
b. b ~ 'ght· vessel-ray p1ttmg not unt-

many cells procum ent, ,ew uprl ' . U 
laterally compound. Pores mostly solitar~o~~~iat(~~;:a~eae). 
arranged·. · · ~ · · · ·:~·. ~- ·~~~~ ~~~·;~; (8) cells wide; vessel-

104 a. Rays _di~unc y 2.St • t e und .... . . . Tapura (Dichapet~aceae) 
ray plttlng umlateral~y compod' . tl z.sized· vessel-ray pittmg 

b. Rays I or z (J) cells wtde; not Jsttnc y ' 105 
not unilaterally compound. · · · · • · · · · • • · · • • • · • • · • • • • • ' · • • · · · o6 

105 a. Procumbent ray cells few· • • • • · · •• "·" •• .... • ·" • · .. .. .. . 
1 
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b. Procumbent ray cells numerous . .. .. ....... . .. . .. .... .... .. 108 

ro6 a. Pores very small and very numerous; mostly in long radial rows. 
Saoia (Euphorbiaceae) . 

b. Pores medium-sized in part; not very numerous; solitary and in 
small multiples. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107 

107 a. Parenchyma lines 1-3 fiber-widths apart. Amanoa (Euphorbiaceae). 
b. Parenchyma lines 1 or 2 pore-wid ths apart Diospyros (Ebenaceae). 

108 a. Pores small to minute. Perforations exclusively simple. Rays up 
to 15 (Jo) cells high . . . . . . . . . . .. Malpighia (l\1alpig hiaceae). 

b. Pores up to medium-sized. Perforations mul tiple in part. Rays 
up to so (100 cells high . . . Dryptu s (Euphorbiaceae). 

109 a. Rays conspicuous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I Io 
b. Rays not conspicuous, though often distinct . . . . . . . . . . . . . . . 1 16 

no a. More or less ring-porous; late-wood pores in dendritic or ulmi-
form pattern . . . . . . . . . . . • . . . . . . . . . . . . . . . . . I I 1 

b. Diffuse-porous; late-wood pores not in distinctive pattern . . . ... 112 

111 a. Vessels with spirals. Ray cells mostly procumbent. 
. Frtmontia (Sterculiaceae). 

b. Vessels Without sp1rals. Ray cells mostly square or upright. 
Fouquima (Fouquieriaceae). 

112 a. Rays with large tile cells. Fiber walls very thin. 

. . . Ochroma (Bombacaceae). 
b. ~ays WJthout ~le cells. F1ber walls not very thin .............. 1 IJ 

I 13 a. \ essel-ray pmmg rather line. Raphides common in parenchyma 
cells . . . . . . . . M · d (R b" ) b \' . . · · · · · · · · · · · · · · · · · · ·. ortn a u 1aceae . 

· csscl-ray pmmg coarse, at least in parr. Raphides absent. . . . . . 114 
114 a. Ce!ls~f multisenate rays rounded and fairly uniform (tang sect ) · 

un1senate rays few. Fibers with very thick walls. · · ' 

b. Ce!ls of multiseriate rays irregular in 
Orias (Lecythidaceae). 

form (tang. sect.); uni-
senate rays numerous ..... . . . . . . . . . . . . .. . . . IIS 

ns a. Po~ ltrge in part; scattered. Fibers with medium ~alls a~~ 
rat er arge lumen .... .. Gyranthtra, Huberodmdron (B b ) 

b. Po~ small to nearly medium-sized . f . I . om a~aceae . 
very thick walls and small I • airy numD. erous. Fibers With 

6 
p . . . . . umen. · ISt:ophora (lcacinaceae}. 

II a. ores m dlstmcnve diagonal flame ll"ke o d d .. 
b P • • • r en nt1c pat•ern 
· ores not so arranged.... . . . . . • . . . ' · · · I 17 

117 a. Vessel-ray pi tung coarse at least in . . . . . :. . .... 120 

b. Vessel-ray pitting fine .' .•....... part.·:.·.·· Bumella (Sapotaceae). 
118 a I aroe 0 ·1 ells . · · · · · · ... liS 

• • .,. 1 c presem m parenchyma strands. 

b. Oil cells absent. Grabowsltia (Solanaceae). 
I 19 a. Rays t or 2 (J) .• U .•. :d· ... ·: . . :. . . . . . . . . . . . . . . . . . . . . . . . . . 119 

ce 8 WI e· urusenates n h 
though without tall uprig,ht ll E ~merous; eterogeneous, 

ce s. spa aea, Henoonia (Solanaceae). 
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b. Rays mostly 3- 5 cells wide; uniseriates few; homogeneous. 

Ehrttia anauma (Boraginaceae). 

l'lO a. Vessels with spirals. . . . . • . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . 121 

b. Vessels without spirals . . ..................... . ... . ... .... . 122 

121 a. Pores medium-sized; few. Rays 1 or 2 (3) cells wide and up to 25 
(40) cells wide. Heartwood orange. Sarcomphalur (Rhamnaceae). 

b. Pores small to minute; numerous. Rays 1- 4 (6) cells wide and up 
to 6o cells high. Heartwood pale brown .... .. . Planera (Ulmaceae). 

122 a. Vessel-ray pitting fine to medium. . . . . . . . . . . . . . . . . ... . . . .. 123 

b. Vessel-ray pitting coarse to very coarse, at least in part. .. 137 

123 a. Fibers with distinctly bordered pits. Pores commonly in long 
radial multiples. Vessel pits vestured. Open radial channels com-
mon ............... . ........... . ...... .. .... . · · .. · ······ 124 

b. Fibers with simple or indistinctly bordered pits. Pores infre­
quently in long radial multiples (~xc. certain Euphorbiaceae). 
Vessel pits not vestured. Open rad1al channels absent (exc. cer-
tain Euphorbiaceae) ............. . . . ..... .. .. · ... · · · · · · · · I 28 

124 a. Latex tubes present in some of the rays. 
Parahancomia (Apocynaceae). 

b. Latex tubes absent .... . .... . ............. . · · . · · ····· · · · · 125 

125 a. Pores all small ........... . ........ · · · · · · · · · · · · · · · · · · · · • · · 126 
b. Pores medium-sized in part ....... · ... ········· · ····· • • · · • • 11-7 

126 a. Rays 1-3 cells wide and up to 70 cells high. Crystalliferous strands 
common. Density low ........ . ......... M_acoubea (A~cynaceae). 

b. Rays 1 or 2 cells wide and less th~ 40 cel!s h1gh. Crystallsferous 
strands apparently absent. Denslt)' med1um. 

Himatanthus (Apocynaceae). 

u
7 

a Rays I- J cells wide. Fibers thick-walled. Plumeria (Apocynaceae). 
b·. Rays 1 or 2 cells wide. Fibers thin-walled. Neocouma (Apocynaceae). 

12s a. Rays homogeneous or nearly so. Pores up to medium-sized or 
129 

b. ~~~ dis.ti~~;ly ·h~t~~g~~~~." p~~ ~~pi~".tii; ~~-ail:~~ ~i~-~t~: : : 132 

R 
tly J - S cells wide· uniseriares few. Fibers not sep-

129 a. ays I- S, mos ' ' ... . . . . .... Ehretia (Boraginaceae) . 

b. ~:~~ -~~t· ~~~~ j ·c~il~ ·v:,i·d~; -~~i~~;iates numerous. Fibers septate· · IJO 

IJO a. Ra~s I- 3 cells wide. Pores fairly numero'!Jhouinidium (Sapindaceae). 

. · t"ally biseriate. Pores very few.······ · · · IJI 
b Rays umsenate or par 1 • d ) • . ed" -sized ....... Toulicia (Sapm aceae · 

131 a. Pores large. Ves.sel P1~sedm V 1um1 iu small. . Psmdima (Sapindaceae). 
b. Pores up to medium-siZ . esse p . (Rh ) . Zszyphus amnaceae • 

132 a. Rays 1-3 (4) cells Wide···: · · · ·: • · : · • · · · · ....... IJJ 
b. Rays all uniseriate or partially blsenate · · · · · · · · · · · · · • h 

. d"al ies Ray and wood parenc yma 
133 a . Pores mostly m lo~ ~ 1 • ser · .... . ••.. . ..• 134 

cells conspicuously disjuncnve · · · · · · · · · · · · · · · · 
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b. Pores mosrlv not in long series. R ay and wood parenchyma ceUs 
not conspic~ously disjunctive .. - · · · - · · · · · · · · · · · ·- · .. . . • 135 

134 a. Heartwood ,-ellow; Boxwood type. . .. LIISiocroton (Euphorbiaceae). 
b. Heartwood dark orange-brown, streaked, waxy. 

Semifeld"a (Euphorbiaceae). 

135 a. Rays wirh many definitely procumbent cells. Pores small to 
medium-sized. . . . . Adelia Ritinclla (Euphorbiaceae). 

b. Rays with few if any definitely procumbent cells. . . . . . . . . . . . . 136 

136 a. Pores small. Radial channels sometimes present. Heartwood 
olive-brown; oily . . . . . . . . . . . .. .. . . M aben (Euphorbiaceae) 

b. Pores minute. Radial channels apparently absent. Heartwood • 
yellowish; not oily. . . . . . . . . . . . . . . . . . . . . . Dilla (Euphorbiaceae). 

137 a. Vessel-ray pitting distinctly !2-sized: fine and coarse together . . .. 138 
b. Vessel-ray pitting variable, but not distinctly z-sized . . . . . . . . . 140 

I38 a. Large vessel-ray pit-pairs elonga ted, tending to scalariform ar­
rangement. Pores small. P erforations mu.ltiple in part. 

. . Siparuna (Monimiaceae). 
b. Larg~ vessel-ray ptt-pau s :ounded, resembling small simple per­

foranons. Pores medium-SIZed. Perforations all simple. . . . . . . . . 139 
139 a. Rays I or 2 cells wide and less than 25 cells high. 

b Ra I ( ) cell 'd A ptandra Spruceana (Olacaceae). 
· ys -3 4 s WI e and up to so (70) cells high. 

Chaunochiton (Oiacaceae). 
140 a. Rays frequently 3 or 4 (or more) cells wide 

b. Rays I or 2, infrequently 3, cells wide. . .. : . . . . . - - - . . . . . . . 141 

r4t a. Fibers with large lumen and thin wall . . . . . . . . . . . . . . . . 149 

b. Fibers with medium · 5 
· · · · · • · · · • · · · · · • · · · • • • 142. 

thick walls to mmute lumen and moderately to very ........... 
1.~2 a. Fi hers very short. . . . .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · 144 

b. Fibers long . ....... _ .. · .. · · ........ · · · · · · · W "cklca (Malvaceae). 
'4.1 a. Pores few; medium-sized. ~~-~~~. M ·,·: .. .' . . . . . . . . . . . . . . . . . . 143 

celled (tang. seer.). Parench e. u tJsenate parts of rays fine­
fibers. • . . . . Y~Z/trands _separated by several 

b. Pores rather numerou~- ;m~U IOrne~psss, _Hevta (Euphorbiaceae). 
celled throughout (tan ' t-o medJUm-sJzed. R ays coarse-
only 1 or 2 fibers (rad g. sec).) Pa renchyma strands separated by 

I 44 a. Parenchyma strand . s~:· . . Omphalea trichottJma (Euphorbiaceae). 
sect.) .•. _ .•...... s usu Y separated by only 1 or 'l fi bers (rad. 

b. ~~~)~~~~~. ~~r~~.s· ~~~~-y· ·s~p~~~~~d ·b;. ~~~~r~-~- fit,~ ;~ . Cr~: 145 

145 a. Pores large in pan . .. h. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 
wi h • ra t er few Perf< · b t moderately thick wall . orations all simple. Fibers 

. ;.ores not large; typical tv s~all-~ - ..... Gyranthcra (Bombacaceae). 
tons multiple in parr. Ffb . h very s~all ; numerous. Perfora-

c:rs Wit very thack walls. . . . . . . . . . . . 146 

No. 77 TROPICAL \\'OODS 37 
r46 a. Cells of multiseriate parts of rays fairly uniform 10 SIZe and 

shape. Multiple perforations in reticula te plates. 
Richcria (Euphorbiaceae). 

b. Cells of multiseriate parts of rays very irregular in size and 
shape. Multiple perforations in scalariform plates. 

Discophora (Icacinaceae). 

147 a. Pores small. Perforations multiple in part. Uniseriate rays 
numerous. Fibers very thick-walled ... . Asteranlhos (Lecythidaceae). 

b. Pores large in part. Perforations all simple. Uniseriate rays few. 
Fibers not very thick-walled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 48 

148 a. Rays up to 100 cells high. Crystalliferous parenchya abundant. 
Courortpita (Lecythidaceae). 

b. Rays 1~5 (35) cells high. Crystalliferous parenchyma ap-
parently absent .... . ... .. ..... .... Huberodendron (Bombacaceae). 

149 a. Pores large in part .. .. .... .. .. _. ... : . ...... . ......... -· .. · ISO 
b. Pores small or infrequently medium-sized . .... . ........ · .. · · 153 

1 ~0 a. Parenchyma strands very irregularly sp_aeed. R~ys mostly 2 or 3 
cells wide; decidedly heterogeneous. F1bers thick-walled; often 
septate .. . . ... .. .. .. ....... .. ... . . . .. . Caryocar (Caryocaraceae). 

b. Parenchyma strands rather closely and evenly spaced. Rays 
uniseriate or partially biseriate. Fibers not septate . · ·· · ······ 151 

I 51 a. Rays homogeneous or nearly so; fairly uniform in heighth. b' ) 
Hura (Eup or 1aceae . 

b. Rays decidedly heterogeneous; of uneven heights - · · · · · · · · ·. · · 1 fl 

1 
S'l a Radial channels common .... Akhornta, Conu oeiba (Euphorb~aceae). 

b: Radial channels apparently absent. ... . . 'Joannesia (Euphorb1aceae). 

153 
a. Perforations multiple in part. Fibers frequently septa tee. . ) 

Btlangcra ( unomaccae • 

b. Perforations all simple. Fibers not septate . . . · · · · · · : · · · · · ·. · · 
1

54 

15 
a. Pores mostly in radial or oblique series of multiples. F1bers wtth 

4 thick. walls and small lumen . · .. · · · · : · · · .. : · · · ·: · · .. · · · ·:.. I 55 
b. Pores mostly in scattered multiples. Fibers With thm to medium 156 

walls and large lumen · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · 

155 a. Crystalliferous parenchyma abundant. Hea~;;c;:!;,:~o~-apotaceae) . 
. h bsent or sparse. HeartwOOd brown 

b. Crystal~1ferous paren~ yma a C'"'""Sophyllum, Dipholis (Sapotaceae). 
or reddish • • ' • • • • CaiO(arpum, 'H .f bse 

11 abundant Crystals few or a nr. 
I 56 a. Fusiform parenchyma ce s . TourntforJia (Boraginaceae). 

Radial channels absent · · · i · · · · · ·bs~~t. Crystals abundant in 
b. Fusiform parenchyma ce~;w ;:;a\ channels present in some 

rays or parenchyma or · . . . . . . . . . . . . . . • . • . • . • • . 157 
genera ..... · · · · · • • · • · · · · · · · · · · ·.· 

ul · · arsely scalanform. . ) 
IS7 a. lntervasc ar p1tt1ng co Euphor/Jia (Euphorb1aceae • 

b. Intervascular pitting alternate . . . . . . • • . . .. • • .. .. • • • .. • • . .. . ssB 
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158 a. Rays up !o aoo cells high .... .. .. .. -!paristhmium (Euphorbiaceae}. 
b. Rays t}'~Jca_Jiy le<.s than 50 cells high.. . . . . . • . . . . . . • . • . • • • • • • 159 

159 a. Rays umsen ate or only partially biseriate. 

b 

• . Conurtibastrum (Euphorbiaceae) . 
• Rn~·s frequen tly b1senate. . . . . . • . . . . . . . . . . . • . • • . . . • • . . • . . . a6o 

16o a. Pores verv small G · (E • 
b P 

'· . • · ·: • · · · · · · · · · · · · · · · · · · arc1a uphorb1aceae). 
. ores medJUm..Sl:ted 1n part .• . •• • ...... . . • •..•.. . ... ..... . a6a 

161 a. Radial channels common S · ( · b Rad' 1 h 
1 

• • • · • · • • • • • · • • • ap111m Eupborb1aceae) . 
· 111 c annes apparently absent .. . ..... .. ....... . ... .. .. 162 

J6:l a. Rays less than 'l.C cells high. Wood very light and spongy. 
b R . ( Jatropha (Euphorbiaceae) 
. a)s requcntly nearly so cells high. Wood light, but firm. . 

Tttrorchidium (Euphorbiaceae). 

THE YALE WOOD COLLECTIONS 

Accessions 

-~ the ~nd of the calendar year I943 the total number of 
:o:~~ t:·o.~d7 I~amples in . the Yale wood collections 

'T ' 1> representing II g99 nam d · f 
2797 genera of 232 fa ·u Th ' e . spec1es o 
the year. T he sources~}:~· h ere were 75 access1~:ms during 
follows: t e wood samples rece1ved are as 

Brazil: Prof. M w Ban . . . Canada. · · nan, 'Cmverslty of Toronto, 

Cuba: Mr. B. A. Krukoff ~ w . 
Rev. Brother Le6n, Cole io d; le York Botamcal Garden; 

Guatrmala · The East Ag' . a Salle, Havana. 
Francisco, C~l i f. Slatlc Co., Ltd., of Copenhagen, San 

Briti.rh Hondura.r: Mr. B ~ K Garden. · · · rukoff, New York Botanical 

Mt>.·ico: Mr. Wm N \\' k' 
Washington D C ·1· 'h . T at ·~s, U. S. National Museum 
A · . ' · ·, e ree-Rmg Labo t U · ' nz~na, 1 ucc;on, Ariz. ra ory, n•versity of 

Mm. Cult. (Ortgms: Africa A . E 
Dr. A. II. Graves, Brook! n B, st~, G urope, West Indies): 

Prru: Prof. M W B y ot~mc . arden. 
M k & · · annan, UmverSity ofT 

eSrc . Compan y, Inc., Rahway N J oronto, Canada; 
urmam: Prof M \V ' . . Canada. . I • . Bannan, University of Toronto 

' 
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Trinidad: Prof. M. W. Bannan, University of Toronto, 
Canada. 

Trop. Am. Misc.: Prof. M. W. Bannan, University of 
T oronto, Canada. 

U. S. A.: Mr. C. D. Gilbert, Houston, Texas; Mr. B. :\. 
Krukoff, New York Botanical Garden; Merck & Company, 
Inc., Rahway, N . J.; Mr. Harold Nogle, Port Arthur, Texas; 
Mr. W. F. Opdyke, Cleveland Heights, Ohio. 

Venezutla: Prof. M. W. Bannan, University of Toronto, 

Canada. 

Sections for Microscopic Study 

During I943 there were added to the slide collections, cross, 
radial, and tangential sections of ~33 specimens representing 
'J1Y7 named species, 38 genera, and~ families, making a total of 
19,945 slides of I1,3o5 specimens of 6713 named species, 2654 
genera, and 220 families. 

Specimens Distributed 

There were distributed during the year 234 wood specimens, 
mostlv for use in connection with specific scientific projects. 

To 'Prof. I. W. Bailey, Harvard Biological Laboratories, 63 
samples: Escalloniaceae (24) , Monimiaceae (39). 

To Prof. D. A. Kribs, Pennsylvania State College, 27 sam­
ples: Amygdalaceae (I), Anacardiaceae (1), Anonaceae (I), 
Apocynaceae (I) , Boraginaceae (1), Combretaceae (1), 
Leguminosae (I4), Meliaceae (2), Moraceae (t), Myrtaceae 
(1), Rutaceae ( I), Sterculiaceae (~), T~liaceae (_I).. . 

To Dr. Harry R. Muegel, Umvers1ty of C~ncmnatt, 121 

samples of IIO species of 37 genera of Anacard1aceae. 
To Mr. Harold Nogle, Port Arthur,_ Texas, 9 samples: 

Bombacaceae (1), Boraginaceae (1), Dtpterocarpaceae (z), 
Leguminosae (1), Meliaceae (1), Rhamnaceae (1), Rutaceae 

(I), Ulmaceae (I). , \'" hi 
To Dr. Wm. N. Watkins, U.S. Nat 1 Museu~, '"as ng-

ton, D. C., I I samples: Burseraceae (1), Flacourttaceae (9). 
To Mr. Roy H. Wisdom, Camden, N. J., 3 samples of 

Laguncularia racemosa. 
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CCRRENT LITERATURE 
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Supplementary notes on the American species of Erythrina, 
II. B) B. A. KRUKOFF. Bull. T on-ey Bot. Club 70 : 6: 633-
637; November 1943. 

G1ves the results of a study of some collections of Erythrina 
not previOusly seen by the author. Extensions of range are 
noted for several species. No changes in the nomenclature 
were proposed. 

P~tae Austro-Americanae, I. Novae notiones conjunc­
tionesque generis Herrania. By RicHARD E VANS ScHULTES 
Caldasia (Bogota, Col.) 2: 6: r 1-26; 5 figs.; March r 5, 1943: 
Some new sp~cies and new combinations are published as a 

result ~f reviSIOnary studies of t he sterculiaceous genus 
Herranta. 

Plant~e Colombianae, ill. lnvestigationes specierum. Sau­
rafiwae.MBy RicHARD EvANS ScHULTEs. Caldasia ·2: 6: 27-45· 
7 gs.; arch rs, 1943· ' 

Nine Colombian species f S · . a d th o aurauta are desert bed as new 
n ere are notes on several others. 

Revalidacion de Bo b C . 
genero Bombax Lmy ~e er.ba.!:. como especie tipica del 
nov. By ARMANDO. D scnp~on de. Pseudobombax gen. 
1 s, 1943· UGAND. a!dtwa 2: 6 : 47-68 i March 

According to the author B b . . 
Cerba L. a trop,·cal A . ' om a:: IS typ1fied by Bombax 

' mencan sp c h' h Bombax quinatum J a Th e. les w IC IS the same as 
then become synony cq. (! ~specieS of Bornbacopsis Pittier 
proposed new genus m~se~:d /m~ax C.eiba. The t ype of the 
Jacq. (synonyms: n.'hepta :.~111 ai: IS Bom~ax septentatum 
carabolmm Pittier p h. P £ u~n ., B. ban-tgon Decne. B. 
D<·cne.). The auth~r ~ tra an-tgon Seem., and Paclzira ;lba 
Bombacopsis might w ltb n~ mention the woods, but those of 
are read'ily separable t e h e product of a single species and 
(Pseudobombax) and promh~ ose of the other species of Bombax 

ac tra. 
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Nuevas especies colombianas del genero Jnga. By LoRENzo 
URIBE-URIBE. Caldasia 2.: 8: 241-250; 3 figs.; Sept. zo, 

1943· 
Describes four new Colombian species of Inga. One of them, 

lnga coragypsea L. Uribe, known in Santander del Sur as 
Guamo Gallinazo, is noted for the disagreeable odor of its 
leaves and branches. 

Nuevas nociones sobre el genero Ficus en Colombia. By 
ARMANDO DuGAND. Caldasia 2:8: 265-283; 3 figs.; Sept. zo, 
1943· 
An account of z8 Colombian species of Ficus, of which three 

are new. 

Noticias bot!nicas colombianas, n. Especies nuevas y 
criticas. By ARMANDO DuoAND. Caldasia z: 8: 285-299; 4 

figs.; Sept. 2o, 1943. 
Notes on species of Palmaceae, Meliaceae, E~ph.o:biaceae, 

and Apocynaceae. Orbigyna Cuatrecasana, Trz~htlta lamel­
lulata and Pseudobombax subandinum are descrtbed as new. 
Peschiera cymosa Uacq.) Dugand is a new .con_,bination (= 
Tabernaemontana cymosa Jacq. =T. psychotrifolta H. B·. K.). 

Ecuador's balsa. Bv FRANCISCO BANDA C. Bull. Pan Ameri-
can Union (Washington, D. C.) n: II: 6'l6-63o ; 5 text 

figs.; November 1943· 
Ecuador supplied an average of 99 .Pe: cent. of the B~lsa 

used by the United States and Great Bntam dunng the penod 
1935- 41. "The Balsa trees line the. ba~ks of. the Guayas, 
Babahoyo and Daule Rivers and theJr trtbutartes, as well. as 
the Rio V~rde, Esmeraldas, Chone, and other stream~ wht~h 
penetrate the hinterland. Moreo~er, thfeP~anh~o hDo~~~gs~m: 
l C 1 d 

· in the Provtnce o tc tnc a 
os o ora os regton h d" "Under War Produc-
v_irgin forests of Balsa yet un~ouc : ·now be utilized only for 
t10n Board orders, B~lsa lum er m r f floats other buovant 
the manufa~ture of hfe prese.rvers, ~ ~ther sp'ecified purP<>ses 
apparatus airplane construction, an " 

' · f the war necessary to the prosecutton o . 
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Balsa, its growth, characteristics, and uses. By JosEPH L. 
STEARNS. Sor~thern Lumberman (Nashville, Tenn.) 167: 
'2105: 216-220; 7 half-tones, 2 graphs; Dec. I 5, 1943. 
An mteresting, well illustrated account of the production of 

~alsa (O~hroma lagop'!s), chiefly in Ecuador, and the season­
mg, gradmg, and uttltzation of the tim ber. 

A piassaveira e outras palmeiras Attaleinas na Bahia. By 
~REGORlO Bo~o~R. Bol. No. 13, Institute Central do 

omenta E~on6mtco da Bahia, 1942. Pp. 76; 22 figs. t revtew, With ne~ keys, ?f the genus .Attalea with special 

d
re erence to the species eXIsting in Bahia. Of these two were 
escnbed bv Mart" A r ;r h p · ' . f · ms, · J un1.1 era, t e 1assaba palm type 

specles o the genus, and A . compta. A third A , an acaul · f . , . monosperma, 
b ous species rom the Rio Sao Francisco was described 6 the :;_ell-known Brazilian author of Serlum Palmarum T o 
t ese t ee species, all that were recorded from B h' . "I 
I9J8, fou~ more were added by Dr. Bondar i " Na lapuftl 
fr?m Bahta" (Bot. Ser. Field Mus 22 · . n ew a ms 
ptassabossu, A. Bm-rettiarza A ·. · 9· 457-63), namel y, d . 
trista. All of these like A j , if . pmdobossu, and .A. concen­
tic palms from ; reglo~ £:7t fa, areh Meav~-stemmed ma jes­
Barbosa Rod . b Ul tar to artms as well as to 

1 
c ngues, ut were overlooked by both Th b · 

ca 1eatures and economtc . · e otam­
Attaleas were described b . B lm~or~ance of t hese and other 
American Botanical Con) 0~ a~~n a paper presented at the 
more fully here, with exc~l=~~ ~ll 1~ 1~fl8. They are treated 
the author adds a det 'l d d :-P _gel ustratwns. To them 

at e escnptJOn C P 
new stemless palm from the M . . . m ortuguese) of a 
diagnosis, which was not mclud~~t.ct~o tf· Bahia. T he formal 

Attalea Borgesiana Bo d m 0 ettm I 3, IS as follows : 

P
I n ar, sp. nov - Palma r F 
.ana peCttnata pinnatisecta ~ }' r . . acau IS. •olia 

dtstantibus, marginibus foli~ o IO.ts/"~er se regulariter '2 ern. 
florescentia grand is bre . rudm tnlenore albescentibus. In-

l'd" ., Vt-pe uncu ata fl 'b va 1 JS usque ad 
4 

em 1 · . . ' on us masculinis 
spadicibus voluminosi.s osngts, ~nbvanablle 6. F ructi so ad 6o in 
em I . , emtm us I-3 (vulg ) D 

· onga, dtametro -6 c . 0 2 
· rupa 6- 9 

The spe~ies differs ffom ;·h:t~~;:c~nedt? v.el tercio tecta.­
and by Its fixed number of t fart . m Jts larger flowers 

s amens; rom A . monosperma B. 
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Rodr. by its more closely spaced leaflets and several-seeded 
drupe.- B. E. DAHLGREN, Chicago Natural History Museum. 

Flora of Peru. By J. FRANCIS MACBRIDE. B ot. Ser. Field Mus. 
(Chicago) 13: 3: 1-507; Oct. I 1, 1943· 
Contains descriptions of aU of the known Peruvian species 

of 73 genera of Leguminosae and one species of Krameria. 
There are diagnoses of new species in Acacia (3), .1/.desmia, 
Astragalus, Bauhinia (4) , Brownea (2 ) , Calliandra (2), Cana­
valia, Cassia (5), Centrosema, Cournarouna, Dalbergia, Dalea 
(2), Derris, Dtplotropis, Ga/actea (2), Inga (8), Lecointea (2), 
Lupin us (2), Machaerium (2), Macrolobium, Mimosa, Ormosia, 
Ormosiopsis, Piptadenia, Pithecolobium (2), Sclerolobium, 
Styiosanthes, and Swartzia. There are also several new varie­
ties and numerous new combinations, ten of the latter result­
ing from transfers from Lonchocarpus to Derris. 

Las hormigas cortadoras del Uruguay. By CARLOS S. CAR­
BONELL MAs. Revista Asoc. Ings. dgr6nomos (Montevideo) 
I 5: 3: 30-39; 3 plates; September 1943· 
A contribution to the study of leaf-cutting and fungus­

growing ants with particular reference to the habits, nesting, 
and means of control of the common species in Uruguay. 

Los bosques argentinos en 1a industria del papel de diarios. 
By LucAs A. ToRTORELLI. Pub. by lnstituto de Frutiviti­
cultura y Silvicultura, Univ. Buenos Aires , July 8, 1943· 
Pp. sS; 7 X IO~ ; 12 plates. 
The author concludes that the best local source of chemical 

paper pulp is Pino de Misiones (Araucaria angustifolia). The 
second best Araucaria de Neuquen (/1. araucana). For ground 
wood he re~ommends Sauce Alamo (Salix alba, var. caen~la), 
which grows rapidly in the delta of the Rio Parana; others are 
Rabo Macaco (Lonchocarpus albijlorus), La';lrel. Blanc? 
(Nectandra angustifolia), Loro Blanco (BastardtoJ>sts den~t­
jiora), and Laurel Amarillo (Ocotea lanceolata), whtch g;ow tn 

Misiones. He estimates that the present forests of Pmo ~e 
Misiones would supply the pulp industry for 18 years, wh1le 
the plantations of Sauce Alamo are good for 1o years. He ad-
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vises the planting of land to meet the demand of the news­
papers which at present consume 136,ooo tons of wood pulp 
annually. 

The genus Stachyurus. By H u1-L IN LI. Bull. Torrey Bot. 
Club 70: 6: 615-6z8 ; 14 figs.; N ovem ber 1943. 
Stachyurus, with twelve species and four variet ies of shrubs 

?r small ~ees native to eastern Asia, was fi rst ( r835) included 
m the Ptttosporaceae, later (186z) transferred to the Tern­
stroemiaceae, and fin ally (1893) made the type of a family, 
Stachyuraceae. The present work summarizes t he information 
avatlable about the genus and provides a key to the species 
and vanettes. 

Emergenc.y food plants and poiso,nous plants of the islands of 
the P acific. By E. D. MERRILL. Technical Manual xe-4zo 
U.S. War Department, Washington D . c 1943 Pp 1 : 
i/ 6~ ) ., . . 49 , it x 4i ll3. te~t figs. For sale by Supt. of Documents, 
· S. Govt. Prmtmg Office price 15 J. 

u ' ~· 
The purpose of this manual is to aid t he individual who 

becom.es separat~d from his unit by Illustrating and describin 
the edtble and potson~us plants so that this indjvidual can liv~ 
off ~he land .... Thts manual covers all of Pol vnesia u :cro 
nesta and Wei . 11 . , ' lvu -
• ' '.l anesta, as we as the enttre l\Kal A h' l mcluru h M 1 . 'J. ay rc tpe ago 

ng t e · a a}' Penmsula and th P h"l. · F · 1 · e t tppmes or all 

B
practtca purposes It also covers Indo-China T hailand (S' ) 

ur:na, and eastern India." The headin ' tam , 
~ectlons are: I. Purpose and c 1I R gs of the fourteen 
~ng. III. Assistance and advfc~~~ na . . v eassu:-anc~ and warn­
mformation. v. Edible ferns Vl E~.b~s. ~' · Mtscellaneous 
palms. VIII. Edible grasses IX·,. Ed. 'bl I eb erbs. VII. Edible 

r • • I e tu ers X. PI 
as greens. XI. Edi bJe fruits XII Ed. bJ d · ants eaten 
plants. XIV. Plants used ~o st~pef~ fi:h~e s. XIII. Poisonous 

So:e rvWest African substitutes for well-known . 
Y , 1. H. ScoTT. ]ourn So 1.fi p, timbers. 

:9-39; April 1
943

. · · /. r. or. Assn. (Pretoria) 10 : 

At the outbreak of w · . a r, Imports of ttmber into the Union 
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amounted to approximately JO,ooo,ooo cu. ft. of sawn soft­
woods and J,ooo,ooo cu. ft. of hardwoods. The former were 
obtained mainly from Europe and North America and the lat­
ter from Europe, North America, India, the Phil ippines, 
Dutch East Indies, Australia, and Japan .... Outbreak of 
war and the spreading of hostilities closed most of the coun­
try's accustomed sources of supply entirely and ~eavi ly re­
duced supplies from occasional sources . ... Supphe~ of sa~n 
timber from the Belgian Congo leapt from 7000 cub1c feet m 
1938 to 6oo,ooo in 1941, the latter figure being .excee~ed 
within the first five months of 194z. French Equatonal Afnca 
and Nigeria also contributed as far as shipping would allow. 
. . . The Government decided to send a small survey com­
mittee of four members to examine the position with regard to 
trade in general with the West African ter~tori.es . As the 
member of this committee most concerned w1th ttmber sup­
pljes, the writer had an opportunity of investigating the posi­
tion at first hand and was able to collect much data not else-

where available." 
The report contains notes on 47 woods and includes check 

lists of the common and scientific names. lroko (Chlorophora 
excelsa) "is an excellent substitute for Burmah Teak (T ec­
tona grandis) and is second to none among . hardw~ods for 
general purposes. It is very durable, of meruum we1ght (4o 
lb.), and its yellowish color when freshly sawn darke~s to a 
pleasant brown or dark ~rown on exposure. : .. I~ 1s par­
ticularly suitable for furn1ture a~d go?d qu~hty fittmgs, for 
panelling and general constructton, mcludm.g ftoonn~ and 
decking." Limba (Term_inalia superba) and ld1~bo (T ... svoren­
sis), can replace Oak m some grades of furn~ture. Barrel 
staves for wine casks, usually made from h1ghly selected 
quartered Oak, were being mad~ in the Cameroons,,for export 
to France, from Mangrove (Rhtzophor~ 1·acemosa). • 

"Mansonia (Mansouia altissima) mtght well replace \\ al­
nut." Lovoa wood (Louoa Klaineana) "ought t? be used to a 
greater extent in the Union. Its g~ain is more hke Mahogany 
but the coloring is Walnut. ~t .'s undo~bted~y on~. of the 
premier furniture woods." DoulSSie (Aftelta afruana) n:sem­
bles Iroko insofar as it is of a rather coarse appearance and 
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brownish color and is stated to be very durable. It is heavier 
(4-7 lb.) and turns a rather redder color .after exposure, but can 
be used for the same purposes, more particularly for joinery 

and constructton work." 
"There IS a class of very light, so ft woods weighing less than 

z8 lb. The best known of these is Obeche (Triplochiton scler­
ox)·lon), a parttcularly suitable su bstitute for clear Pine 
preYiously imported from Amenca for pattern-making. It is a 
clean, very eastly worked wood which seasons exceptionally 
well. It we1ghs Z-tlb. [See '!'ropical Woods 18 : 43- 54.] Ilombo 
(P;:cnantlzus kombo) and_ Smdru (Alstonia congensis) are two 
eas.tly w?rked woods suttable f?r shelvin&, light carpentry, 
toy-makt~g, and boxes. Both we1gh z6 lb. v ery common trees 
on the "est Coast are .. Ceiba ~Ceiba pentandra), 2'2. lb., and 
Sanga ~Mt~san~a Srmthu), the lightest of ali, weighing only 14 
lb., whtch IS_SUJtab}e for special purposes SUCh as veneer cores 
~o~ts, certam tyJ?eS of corks, and mounting boards. In fact: 
It IS a good substitute for Balsa wood." 

The, genera of the_ living. Euphorbieae. By Louts CuTTER 
\\HEELER. Am mean Mtdland Naturalist (South Bend lnd ) 
3°: 'l: 456-5o3; September 1943 . ' · 
''Th have be purpose of th_is paper is to elucidate the genera which 

Eu h eb.n proposed. m the tribe Euphorbieae of the family 
p o: taceae. Fossil genera are excluded Th d f, h. 

study 1s evident wh · . · . e nee or t IS 

g
. : . d en It Js revealed tha t smce 1753 the be 
mmng ate of d b . • -

been no treatm mo ~rn . otamcal nomenclature, there has 
identify accurat:l~t ~e :-~~ subject which has attempted to 
the genus Eu.ph~bia L. . Y glner~ proposed as segre~ate~ of 
these many genera and · · t 15 m t he hope. of ~luctdatmg 
understanding of bo . thus makmg a contnbuttOn to the 
published. The b · ta~~~~l nome~clature that this paper is 
organizes and inte~SI~ 1 lographtc and taxonomic synopsis 
to these genera." p ets the Widely scat tered material relating 

The comparative morph 1 f . B" I u ~ B 0 ogy 0 the W mteraceae ill Wood 
I • n. AlLEY 1o A ld ' . • 

t\1ass.) 'lS : r: 97~103~rn. l rno . Jdrboretum (Jamaica Plain, 
• 4 Pates, anuary 1944. 
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"Increasing evidence accumulated by many investigators 
during the last 100 years indicates that the Winteraceae (ex­
cluding Illicium), Trochodendron, and Tetracmtron are the 
only known living representatives of the dicotyledons that 
have a primitive vesselless type of secondary xylem. This is 
not indicative necessarily of close genetic relationship be­
tween the Winteraceae, Troclzodmdron, and Tetracmtron, as 
assumed bv Van Tieghem, but rather the occurrences are to 
be regarded as retentions of a primitive ranalian typ~ of w~od 
by three families which exhibit diverse tr~nds of spec1ahzat~on 
in their other vegetative characters and m the1r reproductive 

organs." 

Supplement to " Studies of the identification o_f timbers." 
By ALEXANDER L. HoWARD. London: Macm1Uan ~Co., 
Ltd., 19

4
3. Pp. 19 (17 plates and preface);~ x 9X· Pnce 5 s. 

I n 19
4
z, the author published so~ photom1cr~gra~hs show-

ing cross sections of woods at a umforrn magmficatiO~ of ro 
diameters. These were to illustrate his" Manual.of the ttmbers 
of the world," which describes raG<:> kinds.}~h~~ supplemen~ 
adds 153 photomicrographs to the hst and 1t IS confidentl) 
expected that at a short date a further supplement wtU be 
available." "The results to date ... have proved tha~ the 
claim that • the transverse section of wood under magmfica­
tion will serve in the majority ~f cas~s as a sure means of 
identification • has been substantiated. . 

P
hotomicrographs also serve the important purpose of ~u~s­. ne may questton 

trating descri.ptions: In some ~~anc~~ ~ . n the •· Manual." 
whether the picture IS of the. woo escn de Nl 26 Guanan-
F 1 N r6 Go1ty Coro, an o. 4 , 

or examp e, o. 4 h rke yet the first is said to have "ex-
dirana, look yery ~uc a 1 ' d .. concentric bands of loose 
ceedingly mln~te. pores\ ~?while the other has pores "of 
tissue at vary1ng mterva s, d d by a halo of bright tissue." 
moderate size . : . surroun e Pao Amarello, are given the 
No 7

4
5 Pao Set1m, and No. 753, · ) but obviously 

sa.;.e scientific name (Euxylophora paraednsts ' . 
f t. ely d1fferent woo s. 

the pictures are o en ,1r se it is essential that the photo-
To meet the authodr s ptrpo authentic specimens. In the 

micrographs be ma e rom 
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ren ewer's opinion, No. 618 IS not of Mangrove, Rhizophora 
mangle; No. 867 is not of Brazilian Rosewood, Dalbergia 
nigm; and No. 910, called Silky Oak, is not of any of the 
genera of Proteaceae listed. No. 746, labeled Papaw, cannot 
be Carica papaya, as its stem is herbaceous in character, the 
X\ lem cons1sting of wedges of very soft, watery tissue which 
shnnks away from the bark in drying. 

Errata in Record & H ess' T im bers of the New World 

97 
119 
199 
249 
.no 
457 
468 
559 
639 

Col. 

2 

2 

2 

2 

Par. L;,u chanrc to read 
3 8 8ooo Soo 
z 7 41: 45 37:52 
z to (Gr.G.) (Br.G.) 
z 8 million thousand 
3 z trifoliata trifoliolata 
I 3 beet (delete) 
3 8 Retinophyllum Retiniphyllum 
z 4 (Br.G.) (Br.H.) 
3 II P. P. angustifolia 

3 29 yao yew 

Page 171. Transfer the two paragraphs in the middle of 
column '2. (beginmng with CoMMON NAMES : and Banara, 
resp.) to betwee~ the last two ljnes of column 1 (following 
par. begmnmg w1th Azara). 
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MAHOGANY DISCOVERED IN THE STATE OF 
PARA, BRAZIL 

By RICARDO DE LEMOS FROES 

Be/em, Para, Brazil 

Exportation of Mahogany from Peruvian Amazonia to the 
United States of Amenca was begun about twenty years ago 
and several important firms in Mam\us subsequently started 
the same business along the Peruvian-Brazilian border. 
Timbermen in Brazil have canvassed the upper streams of the 
Amazon tributaries and thousands of logs of Mahogany have 
gone down to the sawmills in Manaus and thence to the U.S. 
markets. In 1936, the rivers Purus, Jurua, Tarauaca, Envira, 
and }urupary had many Mahogany crews working for Peretra 
Cia., De Vris, and J. G. de Araujo, shippers of Magohany, 
connected with the Astorja and other companies in New York 
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dealing with Brazi l and Peru. French, German, and American 
monC):- was invegted in this industry. Th~ Booth Line boats 
coming down the Amazon were loaded wtth logs and planks 
destined for the Uni ted States. But despite this large produc­
tion from wi thin Brazil's boundaries, the product was always 
marked as coming from Peruvian territory. 

I, 1916, I made an expedi tion to the Territory of Acre, the 
\Jadeira R1vcr, and other points in the upper Amazon. We 
ldt !\ lanaus and ascended the SolimOes and Jurua Rivers to 
the Foz do Envira by river s teamer, thence by motor boat, 
and finally by canoe to Porto Leopoldina, the last point of 
navigation on .the upper Jurupary, where a stop of two days 
w~s made. H1gh up the Tarauaca, Envira, and J urupary 
R1vers were seen many rafts of Mahogany logs ready to float 
down to Mam1us. Large trees were located at Porto Leo­
poldina, and leaves, fruits, and wood samples were secured 
from one of them fo r the ~ew York Botanical Garden. 

I~ the belief that Mahogany existed elsewhere in Brazil 
b~tde t~e Acre .Terr,aory, I so~ght for it later along the Ma­
detra, Negro, \ ~upes, and _5oltm5es R1\'ers. Although none 
was found, 1 dec1ded to continue the search in other localities. 
In J une of 1943, whlle em.ployed by the R ubber Development 
Corporauon .• I had occaston to go up the T ocantins River to 
s~udy Casttllo.a and other rubber plants in the :\laraba 
dtstnct.' On th1s trip it was possible to note the change from 
the lo\\~and type <;>f.vegetatlon of the Amazon R1ver to tha t 
of the h1ghlan~s. 1 h1s was particularly noticeable tn the coun­
tr)' approachtng Alcoba<;a, where swampy or marshy soi l 
wtth palms and soft-woo~ed tree~ , gives wa) to high, hi ll ~ 
land, composed o! an ~nctent sedtmen tary sotl of red, sand 
clay, and supportmg h1gh forests of valuable trees l 'J) y · h. · · on cn-
countcnng t ts entt rel} different type of flora I kept a shar) 
lookout and soon located a SapJUm, wh1ch was new to • r 
well as rhc l\lahoganv. T he Sapium began t 1. • imc, as 

J I h 
· 0 oe CVI(CI1t at 

acl.lll( asm o and the Mahogan y at Rio Itaca unas h. . . 
a tnbutary of the Tocanttns. ) ' w tch IS 

Entcnng a shop in i\laraba bv chance one d I r I 
ddl

, t 1 J' ' ay, roum a 
canoe pa c ,or sa e. •rom m 'Y previous . . · 1 . 
that it was l\tahoganr wood &,on aft e.xpherhlen~e dectdcd 

• · ' er, \\.It t e atd of a local 
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timberman, I located a young Mahogany tree near Maraba 
on the ltacayunas River. Lack of time prevented search f~r 
more trees, so it was necessary to collect leaf and wood speci­
mens from the single, small tree. This occurrence ofMah~gany 
in the State of Para was an important fact, so the spec1mens 
were shipped to Dr. F. C. Camargo, Direct?r. of the Institl!'to 
Agron6mico do Norte, at Belem. Upon recetvmg the matenal, 
Dr. Camargo made a special trip to Maraba where he located 
a large number of the trees, including several huge ones. He 
collected more material of the wood and also found young 
fruits as well as old fruits on the ground. From this material 
it wa~ decided that the species was the same as that growing 
in the Territory of Acre. In addition t~ the herbarium of. the 
Jnstituto Agron6mico do Norte, mate~tal has been depos~ted 
with the Division of Plant Exploration and Introduction, 
Washington, D. C., and the Yale School of Forestry. 

On later trips more of the Mahogany was found along .the 
Xingu River, where it has the common name of Cedrohy JUSt 
as it does on the Tocantins. This extension of range for the tree 
is interesting from the botanical standpoint and als~ may in­
dicate a new source of revenue for the State of Para. 

Comment by Dr. B. E. Dahlgren 
The news of the finding of Swietmia at ~laraba is interest­

ing but not surprising to me. Several years ago at a boat­
building establtshment in Santarem I saw some boards that I 
believed to be Mahogany, though I was told that they were 
Cedro (Cedrela). I spoke of the matter to Dr. R. M~.ntel,r~ 
da Costa and he gave me a piece of wood fro,!? a~ o~d uba 
or dugout canoe which had COf!le down the,~mgu R1ver from 
above Altamira. A part of thts sample (~teld Muse~ ~o. 
614922) was sent to the Yale School of .For~srry (1al.e N~. 
40000) because of its bearing on the <.ltstnb~tton of Swutmsa 
111 Brazil. The eastern part of the range tndtcated on Map 7• 
page 371, of Record and Hess' Timbers of tlu Ntw ll' orlt: 
should be closer to the main channel of the Amazon. Perhaps 
the species crosses the Tocantins, since the. hy~aea extends 
into Maranhao to the R10s Pindarc and GuaJahu. 
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:\ ~E\\' SPECIES OF UCARIA FROM BRAZIL 

By CAROLINE K. ALLEN 

Arnold Arboretum, Harvard University 

Licaria Duartei Allen, spec. nov.- Arbor magna, cortice 
aromarico, ramis griseis glabris, ramulis angulatis striatis 
minutlssime dense ferrugineo-puberulis demum glabratis. 
Folia alterna late lanceolata vel elliptica, ad 9 em. longa et 3 
em. lata, subcoriacea, acuminata vel caudata, cauda 1- 1.5 em. 
longa, basi cuneata saepe obliqua, supra opaca, olivacea vel 
brunn~a, dense adpresse pilosa, nervis exceptis mox glabrata, 
costa 1mpressa et levtter prommula, nervis impressis obscuris, 
subtus pallida adpresse pilosa, costa nervtsque elevatis, nervis 
l~terahbus 3 vel .4, sub angula 45° divergentibus, secus mar­
gmem confluentlbus, basi saepe pseudotriplinerviis minute . , 
prommenterque rettculata, petiolts gracili bus canaliculatis 
1-.1.2 ~m. longts mmute ferrugineo-puberulis. l nflorescentia 
a~tllar.ts,. racemoso-paniculata, brevis, ad 3· 5 em. longa, 
mmuusstme adpr'7se !errugineo-pu~rula. Flores ad 3 mm. 
\on~, suburceo~au, m~nu.t~ puberuh demum glabrescentes, 
lob1s. s~baequahbus elhpttcts centro incrassatis margine sub­
hyal~ms, ~ptce rot\~ndans, ± o.6 mm. longis, extus glabres­
ccnubus m~s bast sparse pubescentibus ; staminodiis ser. 
I, 11 plus ":'musve petaloideis. valde va~iis oblongiS ova tis 
subr~t':lndat1sve ± .1 m":'. bast plus mmusve constnctis; 
stamtmbus ser. III m.clusts s~brectangularibus crassts ::1: 1.25 

~~., . an t~era: locellts J:>arvts extrorso-apicali bus, fila men tts 
mdtsttn_c.us btgla~dulosts, glandulis parvis subrotunda tis 
subsesstltbus, ovano ovoideo basi pubescente F · · . ructus lmma-
tu~~s 1\n cupula urceolata atrata glabrescente submclusus 
pc tee o mcr~sato ± 6mm. Iongo glabrescente. , 

B RAZI L: Rto de. Janetro (Minas G .. B d · 1 p k eraes oun ary) · N a 
ttona ar of ltatlaya tn forest al t D . -
(A) Ma , 13 (f ), r;; ' · 

1000 m., ec. 27, 19 41 

B 
· ' R. } , 194: r. , rr · Duarte de Barros 5.]0 (II erb J d 
of. to de Janetro No I>~-:> ) d . · ar · 

t )'pe Arnold A bo , . .,.-9 , woo specunen IJO (fl. fr. 
' r return· tsotype y 1 ) 1 ' 

with strong fragrance· .. Ca 1 ,. ' a e ; arge tree, wood 
Th' I ' ne a. 

ts arge tree is very near L . . 
mans, from Minas Geraes ~arta Appelii (Mez) Koster-

, accor mg to the descnptlon of the 
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latter. It differs from L. Appelii in its rusry-puberulous, rather 
than tomentellous, branchlets. Its leaves a re acuminate o r 
caudate as opposed to the acutish or shortl y acuminate obtuse 
leaves of L. Appelii. The leaves of the latter are densely a ureo­
sericeous below, with erect-patent arcua te lateral nerves a nd 
rather thick tomentellous petioles ; whereas the leaves of L. 
Duartei are appressed-pilose below, wi th la teral nerves erect, 
diverging from the midrib at an angle of about 45°, the lowest 
pair often simulating the triplinerved condition frequen tly 
found in other genera of the Lauraceae. The flowers of t he 
above species are puberulous becoming glabrescent, suburceo­
late, up to 3 mm. long, bearing elliptic perian th lobes rounded 
at the apex, thickened at the center and becoming more or 
less hyaline at the margin; the first and second series of 
staminodia are thin and petaloid and the fourth series is lack­
ing altogether. The flowers of L. Appelii, on the o ther hand, 
are densely rusty-sericeous, subglobose, up to z mm. long and 
hardly constricted, with perianth lobes broadly ovate-acute; 
the first and second series of staminodia a re ligula te, not 
petaloid, and the fourth series stipi tiform and pilose. The 
cupule of L. Appelii is described as ma ture, whereas the fruit 
of L. Duarlei is in a younger stage and it is impossible to sa y 
how it may develop. 

THREE NEW AMAZO~I:\~ SPECIES OF 
PJIYLLA.VT/ICS L. 

B v LEos CROIZAT 

Am old A rboretum, Harvard University 

Phyllanthus L., according to the best available sources, is 
the second largest genus of the Euphorbiaceae, being pre­
ceded by Euphorbia L. and immediately followed by Croton 
L. and Acalypha L. It ranks no t less than 750. pantropic 
species, for which the <:! flower frequently offers rehable char­
acters of determination . This is against the rule prevailing in 
this large family, the 9 flower being usually more important 
fo r the taxonomist. 
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~<'thing of organic nature h~ ~n done on. t~e ~enus fol­
lo" :ng the publication of .Mar.taus. Flora BrastlttnsiS I I (2), 
1873, in which 1\tueller :\rgoVl~nsts mo!'lographed to a l":rge 
extent the tropical and subtroptcal ~pectes of. South Amenca, 
following an earlier and more extenstve study tn De Candolle's 
Prodromus 15 (z), 1866. Considering that the characters of the 
0' Rower widely varr in species which are similar in their gross 
morphology, the photographs of type specimens available in 
our herbaria can be trusted only up to a point. T he original 
description and general considerations of range afford the 
basic data upon which new entities can be ascertained, or 
guessed at, in the absence of type specimens stored in Euro­
pean institutions, possibly destroyed, certainly now ou t of 
reach. 

The tas~ irnmediatel_Y !acing a s tudent of the genus, con­
sequently, ts that of bUJidmg up the record in order to clarify 
the r~n&es as far as possible, and to do so on t he strength of 
~escnpt.tons. Th.e three species here published as new have aD 
mterestmg and til-understood range and characters which do 
not see?' to be matched by any other species so far known for 
the rcgton. 
Phy~anthus microcarpoides Croizat, sp. nov.- Frutex 

to~us ltgneus ngtd~lus r~mis flexuosis glaberri mis. Foliis fir­
m1tus membr~nacets elhpttcis vel obovato-ellipticis apice 
are rotundatts de . ' d . , ' orsum. senstm cuneatts, basi subtruncato-
~%ceanuds, It._'lb-5 em. lon~tS 5-12 ~m . latis, venis gracilibus 

en I us ca s-8 jUgts I . . I . . 1 . 0 5- I I . . - . ) u tlmts rettCU atts, peuo 0 V1X 
· mm. ongo stlpul · d' . · 1 b ' . ts magnttu me ludenttbus setaceo-

trtangu an us Flonb · 
squamulosis l~teralibu us utnusque sexu~ .in brachyblastiis 
alium eufoliaceorum p vel, ra:tus, ex axtllts ramorum later­
lobis ellipticis vel ov~t:n~nt~t? 0' ca. 2- 3 m~. Jato. 6-l~bo, 
tenui subintegro tnte ro~tpttcts ~e.ne costa.tts '.n tegns, dtsco 
longis, antheris extro g. e, stamt~tbus 3 ltbens, ca. I mm. 
capilliformi haud cl rsts transverstm dehiscen ti bus, pedicello 
5-lobo, vix 1.5

_2 mr:v~to ca . . 5 mm. Iongo. Perianthio ~ 
tioribusque disco t · ~to, lobts ut m 0' sed brevioribus la-

. , enut quam . I . , o~ano ca. 1.
5 

mm. ma n . ovano attore submtegro, 
tngono, apice plus .g 0 vel mtno~e glaberrimo, rotundato­

mtnusve pyramtdato, stylis 3 quove ad 
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basem imam 2-partito, cruribus vix 1.5 mm. longis capilli­
formibus, pedicello ca. ~ mm. Iongo. 

VENEZUELA: Amazonas, mouth of the Rio Sanariapo, L. 
W illiams IJ054 (type in U. S. Nat. Herb.) . . 

To judge from authentic material and/ or descriptJons, 
this species is wholly unlike P. hyssopifolius H.B.K., P. 
rupestris H.B.K., P. Anderssoni Muell.-Arg., P. p_vcnophyllus 
Mueli.-Arg. and P. oacciniijo/ius Muell.-Arg. so far known for 
this range and its vicinity. 

Phyllanthus biantherifer Croizat, sp. nov.- Frutex glaber-
rimus, innovationibus subligneis, cortice levi rubro-brunneo 
exfoliante, in ramis adultis rugoso. Foliis 3-6 em. longis, 2- 3 
em. latis, supra pallide brunneis, subtus (videtur) glauces­
centibus vel pallidioribus, firme chartaceis, apice abrupte 
acuminatis, basi plus minusve cuneatis, nervis ca. 6-jugis, 
gracilibus at manifestis, subadscendentibus, nervulis valde 
obscuris, petiolis brevissimis ad 0 . s-~ mm. longis, stipulis 
inconspicuis. Inflorescentiis 2-sexualibus axillaribus glomera­
tis, interdum submonoeciis. Flori bus 0' : perianthio J-3·5 mm. 
lato, pedicello capillari flexuoso s- 7 mm. lon~, !obis 4 late 
ovatis costulatis, basi cum disco arcte connatts ca. 2 mm. 
longis 1.75 mm. latis: disco e glan~ulis 4 sat ma~is _fove~latis 
cum )obis alternantibus, in pulvmulo camoso mstdenttbus: 
columna staminali 2-an therifera. Floribus 9 : perianthio 4-6 
mm. lato, )obis 6 late ovatis vel rotundatis, ca. 2.5 mm. 
longis, 2 mm. latis, disco integra margi~e tan~o crenulat<:>, 
ovario globuloso ca. 2 mm. magno, styhs 3 btfido-cornu tts 

adpressis. . 
BRAZIL: Amazonas, Municipality Humayta, near Ltvra-

mento, Krulto.ff 6691 (in herb. Arnold. Arb). . . 
The type was collected on " t~rra. firma, and t.s des.cnbe? 

as a shrub IS ft . high. It was dtstrtbuted as P. Jacobt~tns~s 
MuelJ.-Arg., the lone species assign~d by Mueller-Argovtensts 
(in DC. Prodr. I5 [2] : 334· 1866; tn Mart. Fl. Bras. 11 [ 2] : 
'29. 187 J) to Phyllanthus Sect. Ciccopelta_nd~a. T he characters 
of P. jacobinm sis, to judge from .descnptton, are wholly at 
variance with those of P. biantherijer. 

Phyllanthus madeirensis Croizat, sp .. ~ov.-Arbor ad ~6 
ped. alta, glabra, innovationibus gractltbus subherbacets, 
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saltern interdum caulocarpicis~ ramis adultior!bus brunneis, 
rugulosis. Foliis 2.5-4 em. longts, I.?- 'l c~. latiS, supra bruJ?­
nels vel olivaceis, elliptico-la.nceolatts, pn":'um membra~ac~Js 
dein firme chartaceis, nervts adscendenttbus ca. 5-6--jugts, 
petiolo ca. 'l mm. Iongo gracil!? stip~is triangularib~s vix 
ultra 1 mm. longis. l nflorescentus, u t vadetur '2.-sexuahbus, e 
Aoribus Jo-'l5 in ramulis abbreviatis bracteolatis subherbaceis 
(brachyblastiis) ampositis. Floribus d" : perianthio vix 'l mm. 
lato, pediceUo capillari 4- 7 mm. longo, lobis 6, 1.5 mm. longis, 
1 mm. latis, albicantibus, carnosulis, glandulis 6 erectis punc­
ticulaLis liberis, stamina 3 circumdantibus fere Iibera (i.e., 
macerata facillime secedibilia, at prima intui tu in columna 
connatis) . Floribus <.;> : perianthio 3-3.5 mm. lato, pedicello 
porrecta ca. 6--7 mm. Iongo, lobis 5-6, illis florum d" similibus, 
glandults 6 connatis vd subconnatis, ovario ca. 1 mm. magna, 
loculis 4- 5, quove stylo brevi erecto integra coronate. 

B RAZIL: Amazonas, l\1unicipality Humayta, on plateau 
bctwe~n Rto Livramento and Rio l pixuna, Kruko.ff 7163 
(type m herb. Arnold. Arb.) ; same locality and date, Krulco.f! 
i'64. 

Distributed as P. almadensis Muell.-Arg. (in Mart. Fl. 
Bras. 11 [ 2] : 38 .. 18;3), but q.UJte dasagreeing with the descnp­
ttOn of that spectes. Some of~~ characters suggest P. rupestris 
H.B.K., from northern Braztl and Venezuela which how­
ever~ ~as a diff~rent foliage. I t seems probable tbat its ~earest 
affimues are wath P. attenuatus Miq. from the Gua anas. 

~OTE ON PHYLLA!I.'THOID I NFLORESCESCE 

In a recent study on the concept of inflorescence (in Bull. 
Tor;. Bot. Club 7o: 496-509. 1943), the writer has emphas1zed 
Aonfe~ous strucru~es representing the evolution along struc­
turalltnes of a basac pattern which, in its intermediate sta es 
a~ least, defies characterization. Phyllanthus L. and its nex~ of 
km. afford ~xc~llent illustrations of such s tructures, most of 
whtc~ ar~ s1gmficant to a taxonomist. 

. In ~~s simplest fo~m, the.phyllanthoid inflorescence rna be 
v1suahzed as an ax1s, beanng in the axils of Its Je .Y 1 
A 

· Th. · aves smg e 
owers. IS axis may undergo one of the followin develo 

ments: (r) It may be borne in the axil of a leaf a g p­ppeanng on 
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what is, as such, a normal vegetative shoot. Its leaves may 
persist without change or become bract-like, and be caduceus. 
The primary meristem yielding one flower may yield several 
of them, arranged in a pulviniform, racemose, or cymose 
pattern. Depending upon the nature and degree ~fits adapta­
tions, the floriferous axis is to be described as an mftorescence 
(pulvinus, raceme, brachyblast, cyme, and the like) subtended 
by a normal leaf. ('1) It may be borne in the axil of a leaf on a 
vegetative shoot, which leaf is reduced as a bract, usually 
triangular, and often confused in descriptions with the ~d­
jacent stipules. In this case assimilating functions and the l1ke 
are transferred from the much-reduced leaf to the leaves ap­
pearing on the floriferous axis proper, whi.ch immec:liately 
subtend the flowers. In certain cases, the Aonferous ax1s may 
be aphyllous at the upper tiers, where the Rowers appear. 

Of these two patterns, the first is characteristic for Dry­
peres Vahl, but is not unknown in what may be assumed to be 
the archetypes of Phyllanthus L. The secon.d appears almost 
exclusively on the herbaceous forms o( th~ Lmne~n genus, and 
is well represented as a rule throughout 1ts spec1es . 

It may be added that the second pattern is not depending 
for its oncoming upon the appearance of flowers. Perfectly 
sterile axes are borne for years in the axils ofleaves reduced to 
stipules in Phyllanthus Emblica_ L., for insta~ce. It is difficult 
to see how these sterile axes, umversally descnbed as branches, 
differ from the compound "leaves " of leguminous plan ts, 
which they closely resemble in every respect. 

Dermatitis caused by various representatives of the Ana­
cardiaceae. By E. D. MERRILL. ']ourn. Am. Med. Assn. 

1 'l4: 'l~'l-~'14; Jan. 'l 'l, 19+4· 
"My object in this paper is t? ~eco~d the fact fo~ the ben~fit 

of medical men assigned to ~s1t1ons ~n the Old \\? rld trop1cs 
that in most parts of the regiOn certam plant spec1es do oc~~r 
that on contact cause a distinct and often severe dermatitiS 
corr~spondinge;actly to R~us dermatit~s in the United States. 
... The active principle ts the same tn all cases ... . The 
indicated treatment is exactly the same." 
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Chicago Satural History Muu um 

The economic products of palms, as of _all other kind~ of 
plants, iall naturally into t wo main categones. One compnses 
the materials denved from structural parts or elements of the 
plant, such as wood, leaf-splints, fibers, and ~he like. The other 
includes substances elaborated by metabohc processes, such 
as sugar from the sap, starches and oils stored in the plant for 
future use, and alkaloids, waxes, gums, and resins. The most 
dt~tinctive palm materials are those in the first group; some 
of those in the second are not essen tially different from similar 
products denved from other kinds of plants. A few alkaloids, 
waxes, and resins are characteristic of certain genera and 
species rather than of palms in general. Some fruits, such as 
the coconut, yield both kinds of material. Both categories 
furnish raw material for conversion into more useful forms bv 
means of distillation or other physical and chemtcal processe~ . 

A-:. an aid to interpretmg the structural materials of palms, 
other woody plants offer little for comparison. Except fo r 
some of the smaller spectes, which may be collected like herbs 
and dried almost entire, palms are poorly represented in most 
herbaria. This well-known fact is readily explained. Whereas 
from a dicotyledonous tree, as from a conifer, i t ts usualh 
possi.ble to gather .flowering or fruiting leafy twigs and tho's 
obtam representative specimens for the plant press, anyone 
who ha~ attempted. to collect herbarium specimens of palm 
tr~es w1ll have reahzed t he impossibility of achieving an\'­
thmg at all comparable by a similarly facile operation. The 
usual herbarium fragment of one of the larger palms IS there­
f~re seldom the eqUivalent of the ordinary sterile specimt:n. 
1'\evertheless some palm fragmen ts are unmistakable and 
se~ve a useful purpose tn a collection, and the same may be 
sat~ o_f many fra~ments of palm produc~s. Others requ1re for 
thetr.mterpretatton a measure of acqua111tance wh1ch can be 
ac
1
qUJ re.d only by much d ose and practical contact w1th the 

p ants tn the field. 
Some 2500 to JOOO species of palms, about equally divided 
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between the Old World and the 'Sew, have been described 
under perhaps twice or three times as many names. ~ven in 
the best explored regions more are being found contmuall~·, 
as attested, for example, by Hermano Leon's numerous addi­
tions to the palms of Cuba. Some o f the largest and mos t 
striking species of this hemisphere have become known to 
science for the first time within the last few years when they 
were described from Bahia by Bondar. 

STRUCTURE OF PALMS 

As a family of woody monocotyledons with numerou.s fossil 
representatives since the Cretaceous, the pal~s cons~tute a 
well-defined group. A few not entirely conform1st spec1es and 
one or two somewhat anomalous ones, such as the now ex­
clusively East Indian Nipa, with fossil fruits in the London 
Clay, do not alter the pictur~ of c~aracteristic struc~re ~nd 
habitus. The general pattern IS typ1cally that of a cyhndncal 
woody stem well anchored by a mass of simple unbranched 
roots and bearing at its tip a crown oflarge leaves. The leaves, 
either fan-shaped or pinnately divided, are borne on stout 
leaf stalks attached b,, a broad clasping or sheathing base, 
either fibrous, or woody, or both. The general positio~ of the 
leaves is radial, the youngest, immediately surrou~ding t~e 
flowering tip, being most ~rect. :\ct~ally they are disposed m 
several series of close sp1rals, the1r bases overlappmg, the 
oldest which are the lowest, being most external. The flo~ers 
are produced in branched, or rarely unbranc~ed, sp~dices 
growing from the leaf axils, and protected dunng the1r de­
velopment by substantial woody, fibrous, or. me.mbranous 
spathes. The appearance of the floweri~g spad1ces IS delayed 
in some genera until after the respectiV~ leaves have been 
shed . in a few the flowering is delayed unttl after the comple­
tion 'of the entire vegetative cycle of the plant. <?ne aberrant 
genus has a terminal inflorescence and loses all 1ts leaves as 

this expands. . Details of the floral structure, ~xcept the. usua~ly tnlocul~r 
ovary, are not of special interest tn ~onne~tton w1th economtc 
products. The fruit is important. It ts typtca.lly a drupe v~rr­
ing in size from a currant to a coconut, but m one monot) pte 
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genus (Lodiu a) is much larger, producing the most ~olumi­
nou~ of all seeds. The pencarp may~ pulpy or predommantly 
fibrous, with or without enclosed 01ly or ~tarchy or sugary 
material or it may be densely woody. Its mner layer, endo­
carp, ma\· be a hard and horny "putamen'~ as in t.he coconut, 
or mav be thin and membranous, enclosmg a smgle, often 
oilv, s~metimcs hard, stony seed. 

The above rather stereotyped pattern of construction pre-
vaib through the family, but is capable of a surprising extent 
of ,·ariation, especially in respect to the dimensions, relative 
and ab!'olute, of stem and leaves as well as of fruit. The small­
est of palms are the tiny, almost herb-like Reinharditias of 
Central America. With low reed-like stems and small simple 
perforated leaves, they have the herb-like appearance of some 
diminutive terrestrial aroid. The largest are the massive 
Orbignya.o;, Scheeleas, and Attaleas of South America, with 
thick trunks up to 6o feet in height, surmounted by a crown of 
huge leaves, 30 to 40 feet in length; even these are sometimes 
surp~ssed in height by the Old World Raphias and Coryphas, 
and m length of stem are vastly exceeded by the climbing 
rattans. In various genera there are so-called stemless or 
"acaulous" 5pecies havmg the leaf-bearing portion of the stem 
very short and virtually concealed underground. A few others, 
such as ~he North American Scrub Palmetto, have prostrate 
or ~r~epmg stemts; a horizontal underground stem is charac­
tensnc of the ~tpa palm. A considerable number of palms 
form vegetative _shoo~ at the b.ase and thus produce clumps of 
many stems! as m vanous spectes of Bactris, Rhapis, Chrysali­
docarpru, Pmanga, and others. 

Economic ~alm material of structural origin may be divtded 
mo~t conventen tl y for purposes of discussion, into material 
den ved from (1) the stems,.(~) the leaves, including leaf stalk 
~~d she_ath as well as lamma, and (J) the spadix and fruit 
I hey wtll be constdcred m thts order. · 

UsEs roR PALM STEMS 
Palm stems in general are especially remarkabl ~ . 

uniformly straight cvlindrical form I d. eh or thetr • · n tameter t ey range 
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from less than half an inch in small Chamaedoreas and ' . 
Geonomas to two feet or more in some of the large, masstve 
palms. Superficially they are ringed by more or less distinct 
leaf scars, which may be broad or linear, ~lose or remote, but 
are negligible for most purposes for whtch palm stem~ ~re 
used. The most essential characteristic of the palm stem IS tts 
woodv structure, which is monocotyledonous and lacking. a 
conti~uous cambial layer and is thus incapable of g:owth tn 

thickness by the addition of J?Cri~heral ~a_yers, ~-uc~ mcreas~s 
in thickness as take place bemg mtersttttal. \\tthin the ept­
dermis and the usually thin cortex the woody structure ?f 
palms consists of separate fibro-vascular bundles scattered m 
a pith-like ground tissue of parenchy.ma cells. In a transverse 
section of palm stems the latter, thm-walled and of general 
hexagonal outline, are seen to fill all spa~es bet~ee~ the con: 
spicuous fibro-vascular bundles. These, w1th 0~tr tht~k horny 
purplish brow~ sderenchyma, stand out vtvtdly. ltke dark 
shiny spots agamst the umform dull yellow or wht.ttsh ground 
substance. The classical description and figures are m the chap­
ter on the structure of palms contributed in I8Jl. by H. Mohl 
to the first volume of Martius' Historia Naturalts Pal'!'arum. 

Comparison of cross secti~ns of pal~ stems of dtfferent 
genera reveals considerabl~ dtfferenc.es m appeara.nce.- T~ese 
are produced chiefly by dtfferences m number, dist':buno~, 
and thickness of the fibro-vascular bundl~s-the m_a~n van­
able factors determining the strength, denstty, durabt.lity, an.d 
other physical properties of palm stems and governmg t~etr 
suitability for various purposes. In some s~ch cross secttons 
the bundles are very thin, widely and umformly scattered 
(Serenoa)· in others coarser and more numerous and_ less 
widely sp~ced (Thrinax); in still others they are J?rogresstvely 
more numerous nearest the periphe~y a~d fewer m the cente~ 
(Cocos); or they are practically lackm~ m the cente~ b~t v~r) 
coarse and densly crowded in the penpheral zone, mdicatmg 
the existence of an external cylinder of dense and extremely 
hard wood as in Borassus, Guilie/ma! and A~troc~r.vum. The 
appearance of such wood in longitudtnal ~ecuon IS suggested_ 
by the name" porcupine wood," usually satd to be the wood ot 
the Coco palm, but apparently applied with equal frequency 
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h 
similarh · dense and less scanty wood of the Palmyra 

to t e ~ . . 
palm and other eastern spectes. . 

1\ledium-sized palm stems <?f a diameter of. four to SIX or 
eight mches, according to spec1es, are common m ~any places 
and offer convenient-sized timbers for a great vanety of con­
struction purposes. Th~y are ~specially appreciated where 
other lumber is not avatlable, e1ther because of sparseness of 
the natural vegetation or because of a primitive or backward 
state of the wood-using industries. In the dry regions of north­
eastern Braz1l, stems of the Carnauba palm, much too valua­
ble to be cut for its wood, have long been standard construc­
tion timber in rural distncts. They furnish excellent strong 
and durable posts, beams and rafters for substantial buildings, 
often constructed partly of stone or brick, floored and roofed 
with tiles manufactured on the spot. There is a common local 
saying to the effect that all that is needed in building a house 
are somt Carnauba stems and a clay pit. F or less substantial 
types c f construction many palms are used in the tropics in 
preference to other woods, in some places to such an extent 
that espectally favored spectes have become almost extinct, at 
least loca\1). Spltt and flattened stems of rather slender palms 
like Euttrpt are much used for rough flooring in the tropics of 
both hemispheres. Some species, such as Borassus in l nd1 a, are 
recommended for bndge building; some, including Saba/ in 
Florida, are said to be useful for piers and may be resistan t for · 
a short ttme to salt water and toredo. Recently excavated old 
water pipes in Bahia were found to consist of hollowed-out 
pa}r~ !>tems, said to ha~e been tn use for many generations. 

I h~ dense ~oody cylmder of the spmy Gutlitlma or Peach 
palm ts a .favortte wood of the Amazonian I ndtans, serving them 
as matcrral for bows, SJ?earshafts, and arrows. Carefully bored 
s~ems ?~smaller Bactrrdae serve as the outer casing for blow 
P'P';!'· I he hard outer part of the stems of" Palma brava" 
Ltt•tst~na spp., has been used i~ the Ph1lippines for making d~e 
~hafts of golf clubs, and s.1mrlar ma terial from th f> 
Bl k 1 e an ama 

a.c . pam, lfstro~aryum Standleyanum Barley, is consumed 
1n lumted amount m the l'nited States tor rhe f f 
fi h d 

• . 1' manu acture o 
s mg ro s. fhtn cross sections of large paltn st · 11 1 · • ems arc occa-

stona y emp oyed tn marquetry. 
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RATIASS 

A kind of palm stem widely different from the usual ~olum­
nar type is that of the climbing rattans of farther lnd1a, the 
East Indies, and the Philippine Archipelago. There are two 
principal genera, Calamus and Datmonorops, both w1th ve ry 
numerous species, characterized by slender, enormously 
elongated stems. In contrast to most other palms, which gen­
erally prefer a rather open terrain, the r~ttan palms are truly 
forest inhabitants. Except for the stem Itself, all parts of the 
plant, leaves, bracts, and sheaths, are plentifully supplied 
with spines. The greatly prol~ng~d rachts of th~ leaf, con­
verted into a meters-long tendril w1th sharp effect1ve hooks or 
grapples, enables these palms to climb readily ove.r other 
vegetation and to overtop the tallest tree. The ste~s m some 
species attain a len~th of 500 ~r 6oo feet; and smce many 
species have the hab1t of producmg basal off-s~oots and t~us 
several or numerous stems, the rattan productton fro~ a ~tn­
gle plant may be extraordinary. The quite unrelated chmbmg 
palms of the American tropics, of the genus Desmoncus, ~re 
also spiny and thin-stemmed, and are useful locally for t~:ng 
and baling, but their stems lack the length, the .even thick­
ness and the suppleness which place the best spec1es of rattan 
amo'ng the most valuable of palm material~. 

Rattan is gathered in the forest . by pullmg down the long 
stems, an operation which is n~t without hazard and calls fo~ 
strength, fortitude, and expertence. The stems, completely 
covered by spiny persistent leaf-bases, are ~hen cle.aned ~nd 
cut into lengths, dried and sorted, after wh1ch the) are tte~, 
once bent into bundles. The work of ra_ttan collectm_g ts 
mostly in 1the hands of licensed operators, tn Malaya chtety 
Chinese who make advances of provisions or money to t e 
actual g1atherers and re-sell the product to agents of ~holesale 
buyers Singapore was long the chief expor~ center tor ca~es 
from the Maiay Peninsula and the East Indles,.I:Io~gkong ~r 

C h
. h' d · lands of the Ph1hppme Archt-

canes from oc mc ma an IS · 
pelago and Borneo. · 

Th I
. . t d of the best t'-•pes of rattan are, first 

e qua 1t1es expec e ' ·. k. 
of all, renstle strength and toughness or re~tst~nce t? ~rea mg 
or splitting when twisted or bent, a combmanon o t ltghtness, 
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sttffness and flexibility when dried, uniformity of thickness, 
and sm~thness of surface coupled with inconspic~ous nodes 
and length of internodes; als?, for appearance, a hght yellow 
color when dried. Preferred diameters range from about I em. 
for export canes, which are usu~ll)_' desired for splitting,_ but 
thin canes of less than lead-pencil s1ze, and large ones, an mch 
or more in thickness, find special applications, the latter par­
ticularly for bent-wood furniture, polo sticks, and skiing 
stocks. Strength, toughness, and elasticity are the chief re­
qwrements of rattans desired for use as rope and tow-lines, 
cables for small suspension bridges, or for manufacture into 
sh1p's fenders or buffers. Thin canes may be split and used for 
tying posts and rafters in house construction, for baling and 
wrapping, and for some types of baskets. 

Rattan" canes" for splints call for all the desirable qualities 
of the best grades. The cutting of the splints from the outer 
hard and smooth layer of the cane is generally performed in 
spec1al factories in the importing countries, the rattan being 
exported in bundles of canes in the round, with or without pre­
vious removal of the silicified epidermis. Preferably, this is 
~emoved more or less completely, since it is likely to break off 
tn fragments on bending the dry canes and cause injury to the 
fingers of workmen and users. The chief use of rattan splints is 
for cane seats and backs of chairs and the manufacture of cane 
fabnc for cov~ri_ng seats m street cars and railway coaches. 
The core remamtng after the outer layer is removed is gener­
a~ly sm~othed ~nd used for the making of so-ealled reed fur­
nl~~re, 1tght-we1ght baskets, and matting. 

. I he selected cane sut table for making fi ne rattan walking 
sttcks, known as _Malacca canes, are in a special category. 
T~e~ are all denved ~rom one species of rattan, Calamus 
Setptonum Lour., found 1n the Malay• Peninsula Coch' Chi S d B . . , m- na, 
~ umatra, an orneo. Ordmanly they are obta· d · · 
d 11 h h 

. me mcl-
t:nta y to t e gat enng of other kinds and g·rad f d h c . . es o rattans 

an ' w en ,ound, are latd aside to be prepared and sold se a-
rarely. T hey requtre the utmost care in stripping and dr fn 
and to be valuable must have clear " internodes" I y g 
to furnish one-jomt or "whole bark" stt· k Th ong enough 

c s. ey must also be 
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without scratch or blemish and be capable of being bent to 
produce the curved handle required without creases of the 
epidermis on the inner, or cracks on the outer, pe:1meter of the 
curve. Short joints and lengths from the base wtth some root 
attachments make special canes and umbre!Ja handles. The 
other famous palm canes are the more ordinary "Pi nang 
Lawyers" obtained from the stems of the small-leaved fan 
palm, Lieu/a acutifida Mart. . 

In the vicinity of the principal centers of rattan collectmg 
the natural supply has become reduced to such extent that 
replenishment by planting has been encouraged, and succe~s­
fuJ private rattan plantations exist in Malaya. The spec1es 
selected for this purpose in Malaya is Calamus ca:sius Bl~e 
and some of its closest allies. Except for a few spectmens eXIst­
ing in some of the botanic gardens of the tr~pics, an~ there 
generally planted in unsuitable spots, the tntroductto~ of 
rattans has apparently not been attempted on the i\mencan 
continent. 

UsE OF LEAVES FOR THATCH 

The leaves of palms furnish many types of us_eful materials 
and products quite as distinctive as those obtamed from the 
stems. As to general form and appearance _they are divided 
into fan-shaped leaves as in the Pa_ln:tetto; s•mple feat~ery or 
pinnate as in the Coco palm; and btpmnate as 10 the Ftsh-taii 
palms (Caryota), where the symmetrical leaflets are bor~e on 
lateral branches of the main rachis of the leaf. In the stmple 
featherv leaves the leaf lamina is usually split into pinnately 
arranged segments, pinnae, or "leaflets," .e~ch wit~ its fir~1 
supporting midrib; but it may also be und1v1ded as tn i\tfan!­
caria and like the broad lamina of a banana leaf, become spht 
in time a~d frayed by the wind, or may remai_n per~~nently 
quite entire as in some Chamadoreas, or very ltttle d1v1de? as 
in some species of Geonoma. Small fan-shape~ leaves of vanous 
species furnish ready-made shapes for fans. 1 he ~arge leaves of 
the Ind1an Palmyra palm, Borassus, are made tnto punka~s, 
often painted or lacquered. The use of fan-shaped leaves tor 
thatch 15 not unusual in the southeastern states where the 
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Blue Stem, Saba! minor (Jacq) Pers., and others are loc.ally 
1 ble and in southern Flonda the Thatch palm, Thrtnax avat a , . 1 d 
Leave~ of the la tter of various spectes are common y use 

spp. · · 1 C b " I h. " in Cuba though most roofs of the stmp e u an )0 10, or 
countn· ' house, are tha tched with leaves of Cabbage palms, 
Saba/ spp., " Guano can a," or "Pa.lma can a." . 

Stmple pinnate palm leaves furn1sh ready matenal for tem­
porary shelters as well as thatch for huts and even for well­
constructed rustic buildings, on which a great deal of care and 
good workmanship is sometimes expended. On the lower 
Amazon one sees boatloads of the large banana-like leaves of 
the Bussu palm, Manicaria, being transported for thatch. Be­
ing entire and extremely convenient to use they are greatly 
esteemed for this purpose throughout northern South America 
and are much in demand among builders of huts and owners 
of roofs in need of repairs in a region where in the rainy season 
troptcal downpours are frequent, torrenti al, and often 
prolonged. 

\1ost pinnately divided leaves of the larger palms have the 
pinnae too obliquely placed to be serviceable for thatch as 
they are. The often yard-long pinnae are therefore detached 
from the leaf rachis and made into large and close " shingles " 
by fastening them at nght angles to a thin stick, a few inches 
of the base of each leaflet being folded over the stick and 
stitched. Laid close and well overlapping, they are tied to the 
rafters and provtde a waterproof and more or less du rable roof 
according to the quality of the leaf employed. In the eastern 
tropt<7 the favome r~atertal for such shingles is the leaves of 
the Ntpa palm. Tlus IS abundant and easily obtained, formi ng 
~ure stands over large stretches of low ground along the lower 
nvers, but roofs made wtlh its thatch have the disadvantage 
of_bcing htghly combustible and are therefore excluded in the 
netgh'?orhood of to':"ns. Walls are sometimes made of the same 
matenal prepared 1~ the same manner, or are covered With 
mats made of palm p1nnae The result IS a t\"pe of · h' h rk J . . . construcnon 
w tc ' J e apanese bamboo and paper houses would t 
1 b · 'bl , 1n mas paces e permJ~SI e only for temporary camps, but has the 

ad~adntagellof be1ng mexpensive to erect and easy to replace if 
acct en ta y reduced to ashes. 

TROPICAL WOODS 

LEAF PAPER AND FIBER 

Some of the larger palms, such as Indian Palmyra palm, 
Bo1·as.uu .flabel/ijer L., and the Talipot of Ceylon, Corypha 
umbraculijera L., have stout leaves with a thick lamina and 
broad divisions that, when freed from their midribs, supply 
high~class leaf strips, especially the central ones from the unex­
panded leaves which have not yet been exposed to light and 
have not begun to turn green. Such strips are prepared for use 
by a more or less elaborate treatment that usuall y includes 
boiling. Cut into short lengths and smoothed, the leaves of 
Borassus furnish writing tablets that may be used repeatedly 
by washing off the soluble ink employed. The broader strips of 
Corypha are used for more permanent manuscripts, ~he strips 
being held together by cords passed through holes tn one or 
both ends. The writing is done with a metal style and made 
more visible bv color rubbed in. Elaborate and handsome 
books are prod~ced in Ceylon in this manner, with lacquered 
strips of wood for top and bottom covers. 

Leaf strips, entire or split, of _these and manzr other fan­
shaped palms are used as mater~al for the. makmg of h~ts, 
mats, and bags in almost all troptcal countnes. ~oarse strrps 
of the lamina of the Philippine Corypha, the Bun pa~rr:'· serve 
for making sugar bags. The Cuban Yarey, Copemtcta spp., 
furnishes a high-class material for many kmds of mats, ba~, 
and baskets. Splints from pinnae of Attalea are used ltkewtse 
in Bahia. . 

The epidermis peeled from the upper surface of the pmn~e 
of the unexpanded young leaves of ~he Madag~car Raplua 
m.ffia Beauv. furnishes the soft and pliable material known as 
"r·affia" which is employed locally for handsome ~at~ and 
other soft fabrics, but is best known as an export ar~:cle to.~ tts 

usefulness to horticulturists and nurserymen a~ a bast . or 
tape for tying plants. The Philippine Corypha y1elds a sum~ar 
"raffia." Cnopened leaves of rhe Eta, Monche, or l\.lunty 
palm, ~fauritia jie."<uosa Mart., of northern South. Ame~t~a, 
are the source of an equivalent .matenal, known rn Bnt!~h 
Guiana as "tibisiri " which is twtsted rnto cord and med for 
I ndian slings and hammocks, extremely pliable and _durable. 

The midribs of many kinds of palms, separated trom the 
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• r 1rn'1sh material for basketry (t .g., Armga) and rough 
pmnae, Jl • . .b f d l f th 
broom' (Cocos). The spli t mtdn s o un?pene eaves o .. e 
B · p~lm furnish material for the Calas10 hats of the Phlhp-
.ur: }Jt'nnae of man\' palms also yield fine leaf fibers that pmcs. . . all b . 

mav be varioush- extracted, mechamc y or y macera~1on. 
Th~ excellent fiber known in the Guianas and Braz1l as 
.. tucum" is obtained from the leaf of A strocaryum, and re­
lated palms give a s1milar fiber .useful because of its strength 
for fish-lines and rope. 1\lany kmds of roughly prepared leaf 
nber serve for upholstery material. T he bes t known of these is 
so-ealled vegetable hor~ehair, "crin vegetal," obtained from 
the fan-leaved dwarf palm of northern Africa, Chamatrops 
humiiis L. , resembling in many respects our Scrub Palmetto, 
Serenoa, of Florida and the Gulf States which has also been 
used as a source of such material. 

'CsEs FOR L EAF STALKS 

The petioles or leafstalks of palms are rarely utilized as they 
are, but in arid regions, where close economy prevails and 
every kind of available material is closely scanned for utility, 
they are not allowed to go to waste. I n northeastern Brazil the 
hard spiny-edged, about twO-mch-wide leafstalks of the local 
Carnattba or Wax palm find a large varietv of uses as material 
fo~ fences, gates, seats for benches, and 'even for bed slats. 
\\ herever the Date palm grows Its peuoles must serve to fill a 
vanety of ne;~s, especially as splints for articles like baskets 
and crates. 1 he spongy parenchymatous tissue within the 
large ~nd externally very hard and siliceous petioles of the 
Jupau pal~ of the. lower Amazon, Raphia taedigera Mart., 
~ecome:>, s~lff and hght on drying and furnishes a pith-like 
. wood, hght~r than Balsa, and is sometimes used for very 

hght small arucles such as tO)' airplanes Cut t l 
bl k f · b . . · m o rectangu ar 

oc so sutta le stze, It IS sometimes sold th . 
kets for razor h tn e nattve mar-. ones. 

The hard and fibrous external layer wtth'tn th 'd . f th · 1 . f e ep1 ermts o e pctiO es 0 man r large palms such as A . 
?ff and .furni~hes excellent tough splints fo;~~~~ may be syht 
~n co~ortngf \\h·nh age and species of leaf from whic~trt>a'kvenaryTmhge 
tntenor o t e pet' 1 f . · IO es o very many spectes in all par ts of the 
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world furnish fibe: utilized for many purposes, such as coarse 
up~olstery mater1al, fiber for plastering, calcimine brushes, 
whisk-brooms, rough cordage, and ma t ting. The Florida Cab­
bage palm at one time supplied material for more than one 
fiber factory, and whisk-brooms of such Saba! fiber are com­
monly sold. One of the most interesting uses of petiole fiber is 
found in the Philippines where the so-called Buntal fiber is 
extracted from the leafs talk of the Buri palm. The external 
hard layer of the petiole being first removed in part and the 
whole structure mashed, the fresh white fibers are exposed and 
pulled out one by one by hand, and are then cleaned by soak­
ing in acidulated water and boiled. The fiber serves for the 
manufacture of the well-known Bangkok hats distinguished 
for their open texture and lightness, and of the equally well­
known, more serviceable "balibuntals," with different, much 
closer weave. 

UsEs FOR LEAF SHEATHS 

The leaf sheaths constitute one of the most characteristic 
structures of palms and are a source of important fibrous ma­
terial of various kinds. In the arecoid palms the petioles 
proper may be said to begin at the top of the erect tubular 
leaf sheaths which, in many concentric layers, form a smooth 
green cylindrical shaft at the top of.the stem and hav~ the ap­
pearance of being its terminal portton. Professor Batley calls 
this structure the "crown shaft." It is a conspicuous feature 
of the well-known Royal palms. In m_ost palms, h?wever, the 
lower strong portion of the leafstalk IS expand~d toto a more 
or less clasping base formi~g part, often the. maJor part, of the 
cylindrical leaf sheath wh1ch . for the rest. IS completed by a 
thin fibrous web continuous w1th the margtns of the expanded, 
often decidedly woody, leaf base. S~c~ions of the basal part of 
the petiole of the larger palms exhtbtt the same masstng ~O­
ward the periphery of the same fibr~vascular bundles w1th 
horny sclerenchyma noted in the sectton.s of the trunk where 
thev represent a continuation of the pettole fiber. 

I~ the course of the many months that the leaves or t~eir 
bases remain attached to the trunk, the brown fibr.ou~ portton 
of the sheath remains wrapped about the trunk, tts tnterlac-
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· -be - r · g a natural loo!'e webbing, conspicuous in mg h r:s ,onnm · fC 
alms like the Coco palm. It is gathered from spec1es o ocos, 
~rachwarpw, Copmricia, Saba/, etc., and employ~d f~r. rough 
saddl; pads, rope, mattl_ng, and upholstery matenal: I hat of 
Tmchycarpus exalsus \\ en ell., as carefully prep,ared m Japan, 
con~tsts of fine, straight, dark brown fibers. I hose gathered 
from species of Car_vota a re fine, tough, and black and useful 
for rope making. The) are sa1d to be extre':"ely dur~ble and 
much prized for thatch where obtamable m quantity. The 
sheat h fibers of Armga are also dark in colo r, but coarse and 
long, and migh t well be excellent fo r coarse mattress fiber. In 
some woody species the sheath fibers are plamly of the nature 
of the laugh fibre-vascular elements o f the petiole and trunk, 
and when eventually the web comes apart they remain for a 
long time draped hke a tangled six-foot fringe from the woody 
margins of the leaf bases. Such fibers are known as " piassava." 
The most substantial and valuable ma terial of this kind is 
irom the Bahta P1a::.sava palm, Allaleajuniftra l\lart., of the 
coast of Bahia, mainlv from the bay southward to Ilheos. A 
less stiff fiber, by wa): of distinctio~ called P ara piassava, is 
produced h) a ven different palm, Leopoldiana piassaba Wal­
lace, of the R10 :\egro and upper Orinoco. Its finer and more 
fl exible fi ber was formerly much in favor for cables. On Vene­
zue~an tc:ritory i.t is known as "chique-ehique." So-called 
Afr~.can 1nassa\·a 1s the product of one of the R affia palms. 
Bestdcs t~e tough sheath fiber known as "kitool," species of 
Caryota )'leld, from the edge of rhe leaf base, also a sho rt, fine, 
soft fiber useful ~or tm~er. T he Black Sugar palm has the fiber 
of the sheath nux:d wrrh long, black, thick, and stiff spines, 
probably formed h~C: palm wood _by the union of man} sclcrcn­
chymatous fibers . . l he blunt spmes on the edges of the leaf 
bases of somc Orbtgnyas are extreme!) stiff and tough and if 
they ~ould be gathered would doubtless find app11catio:1s such 
as. h~1stlcs for , rotary snow-br?oms usually made of pencil-
tluck rattan. 1 he two- to five-mch shari) l>lack . . h k f • ~pmcs on t e 
trun ·s o speCies of Tucum, such as .dstrocC~rvum tucuma 
Mart . and d. murumuru ~ lart. sunt))ied w"ltll a t ~ t't f d } . ' · r r • u o cotton 
sen ·e t le Amazoman Indians as darts ror tlle"rr· II . ' 

- 11 ) ow prp~:s. 
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CsEs J'OR l i' l.o WER S PATHES 

The flowering spadices of the palms are subtended by two 
or more spathes. When these are onlv two, one of them is 
generally insignificant in size, serving 'as a pro tection to the 
emergmg and developing spadix during its earliest s tages 
only. 1 t is soon outstripped by the rapidly growing structure 
of the flower spadix, protected by an inner, much stouter 
spathe, which continues to grow and keeps pace with the 
spadix within until this reaches almost its full development. In 
certain large palms among the Cocoineae, such as the Orbi­
gnyas, this inner spathe is woody and may reach eight inches 
in diameter and a length of eight to ten feet, including a long 
slender tip. The construction of the spathe is such that, under 
the pressure of the growing spadix within, it finally splits 
lengthwise along its weakest longitudinal line, freeing the ex­
panding spadix. Other types of palms develop a whole series 
of rather small membranous or papery spathes on the stalk of 
the spadix which becomes free at an early stage in its develop­
ment and continues to grow as a free-hanging unprotected 
flower cluster, e.g., in llrmga and Caryota. Repeatedly 
branched spadices, like those of Saba/ and allies, have n~m~r­
ous small spadices on the branches. In the_ case of Mamcana, 
which has only two spathes, both. are th1_n and fi~rous; the 
second, large one, being very elasttc, remams. unspht, th~~h 
with mesh distended, throughout the _flowe~mg ~nd frutt:ng 
period. These curious brown sheaths, drstens1ble lt~e a Chmt­
mas s tocking, provide ready-mad~ bags a~d p~act1cal peaked 
caps o f a close texture. In the rustle and pnmlttve economy of 
the Indians and caboclos, the broad and woody, rather short 
spathes of Maximi/iana are often utilized as ready-made 
shallow bowls and trays. 

PACAYA AND CABBAGE 

The unexpanded staminate spadices of some spe~ies of 
Cluunaedorea, resembling small or large ears . of corn 111 the 
husk, are edible when cooked. They are sold ~~~.the mar~~~s, 
enclosed in their spathes, under r_he. name o~ pacayas. 1.n 
Central American countries. A sullllarlr edtble prol~Uct t s 

pal m "cabbage," also displayed in many markets Ill the 
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· clo·ed 1n several layers of leaf sheaths, one o r more 
tropiCS, en s · • · T h II 
f h

. h t generalh be removed before cook1ng. e rea y 
0 " IC mus . . h" 
edible part of palm cabbage 1s the central tender w 1~e core 
from the gr0 ,.,·i ng tip of the pa~m. Almost all palm~ peld an 
edible cabbage, but its re~oval mvolves t he destruction of the 
plant. J ust as se,·eral specl.es ofP_acaya palms are planted fo r 
their edible spadices, certam spec1es of pal~s, such as Euttrpe 
rdulis ~l art., might well be planted for thetr cabbage, as sug­
gested by Bondar who, tn one of his papers on .the us~f~l. ~alms 
0

{ Bahia, discusses a t some length the economiC poss1h1ltt1es of 
this in places where land values are not too inflated. 

EmB LE FRUITS 

Among palms planted for their edible fruit the forem.ost is 
doubtless the Date palm, Phoenix dactylifera L., which has 
been culttvated for ages as " The Tree of L ife of the Arabs," 
and exists in numerous well-established varieties. A few of 
these have been introduced in N orth America and are success­
fully grown in sou thern Ariwna and Califo rnia and now 
well marketed in competition with imported dates. Much 
less known is the Peach palm, Gui/ielma Gasipaes (H .B.K.) 
Bailey, of the American troptcs, already mentioned for its 
dense wood. This is often plan ted m small numbers as a door­
yard tree, even by the l ndtans, in southern South America, 
and 1tS fruit appears in the markets in attractive orange-and­
red clusters or spadices weighing on an a,~erage three to five 
pounds. The starchy fruit with a large seed must be cooked. I t 
is eaten as a vegetable and has an agreeable chestnut-like 
flavor. Another palm cultiva ted for its fru it is the large fruited 
Borassus Jlabellifer L. of I ndia. It bears a mass of handsome 
browmsh re.d o.r orange-red fruit, the size of large egg-plant, in 
cluste~s wetgh!ng fifty ~o a hundred pounds each. A single 
tr~e wtll some~1mes furms~ a cartload. It 1s appreciated by the 
I hndoos for 1ts mango-hke but 01lv pulp wh"ch 1 
several very large seeds. 

' ; , t cnc oses 

Wild palms beanng edible fru1t are numerous b t th ( . . b d . , u e n11 ts 
must e rate as second or thtrd class One of tl b f · h cl b E · lC est 1s ur-
ms e v uurpr olerau a Mart the slend 11. .1 . 1 1 

A 
· · f ., er ~~ amco e pa m 

or ssat o the Gutana<> and the Amazo Th d k bl - n. e ar · ue or 
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purplish fruits, the size of cherries, are borne in large numbers 
tn slender-branched, rather brown-like spadices. The fru its are 
generally prepared by bruising in a wooden mortar to liquefy 
t he pulp, which is then strained to remove the skin, some 
fiber, and the large round seeds. T he result is a somewhat 
oily, blueberry-colored, t hick liquid, not unlike blueberries in 
taste. A bowl of this, with mandioca meal added, is a standard 
lunch for many people on the Amawn. The oily pulp of the 
Bacaba palm, Oenocarpus spp., and of 7essemia Bataua 
(Mart.) Burret, similarly prepared, but boiled, makes an ac­
cep table hot chocolate-like beverage, the color of coffee with 
cream. With the ever-present farinha this also makes at least 
an emergency meal for a traveler. Another common palm of 
the same region, wi th a sizable fruit which furnishes a thin 
layer of edible pulp (mesocarp), is the Moriche palm, Mauritia 
jlexuosa Mart. The yellow pulp forms a layer immediately 
under the reddish brown, thi n, scaly pericarp. I t has an agree­
able acid flavor and, with the addition of some sugar, is made 
in to a sweet-acid paste. Among the many other wild palms 
with fru it having an edible and more or less palatable pulp. are 
rattans with a gelatinous pulp within a scaly pericarp, vanous 
kinds of the spiny Bactridae, and many Cocos palms, such as 

Syagrus comosa. 

E DIBLE N UTS 

P alm fruits wi th an edible seed or kernel, the so-called palm 
" nu ts," a re equally, if not even more, numerous. T hey i~clude 
all of the Cocoineae and a large number of others as. di~erse 
as the B razilian Airi palm, Astrocaryum aculeallsstmum 
(Schott) Burret, and the Ivory Nut pal~ (P~)'I_rleP_has spp.) 
with a normallv hard and edible seed which m 1ts Immature 
state is soft and gelatinous like that of .a green coco~u~. The 
liquid content of the fully grown but Immature fnut m the 

r · · ll k as coconut 
early stages of endosperm 1ormat1on IS we now~ . 
water. The endosperm, which in i~s ~ature sta te 1~ the famtl­
iar coconut " meat," is edible also m Its ea.rly gel~tmous form. 
In the early stages of germination the entire cavtty of a coco­
nut becomes filled with a spongy white mass form~d by the 
conversion of the cotyledon into a large absorptive organ 
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which gradually breaks d?wn the end~sperm, conver~ing it 
into food for the germma ung _plant. Th1s spongr mass IS a lso 
edible and is considered a delicacy. 

PALM OILS 

The chief utilitr of the coconut is of course for oil p roduc­
tion and is depen'den t on the large oil content of the endo­
sperm. \\'here the Coco palm exists, oil fo r !~cal consumJ.?tion 
is usually produced from fresh coconuts. 1 hese are split to 
permit the removal of the kernel, either entire or in a few 
large pieces, and are then grated, usually on a revolving drum. 
The resulting liquid, consisting of a mixture of water, oil, and 
pulp, 1s boiled, skimmed, a nd the oil separated as far as possi­
ble by rather rough methods. F or shipment or export for o il 
production at d1stant poi nts, the coconut meat is d ried. I n this 
form it is known as " copra." Copra is one of the world's main 
sources of vegetable oil and constitutes the principal export 
article of many oceamc 1slands and tropical shores, a source of 
income for producers, traders, sailors, and ship owners. The 
statistics of the world productton a nd commerce in copra are 
expressed in terms of thousands of tons and millions of dollars. 

The coconu~ itsel~ is worth examining for comparison with 
?ther. p~l~n fru1ts of 1ts group that likewise ha ve kernels yield­
mg 01l. I he general shape of the coconut bears witness to its 
origin from. a tri-locular ovary. The fact that on ly one of i ts 
thr~. cells. 1s de~· eloped _has also influenced the! shape of the 
fruit m sptte of. 1ts relanvely large size. The external bulk is 
made up of pcncarp. T he hard, siliceous outer layer usuallv 
referred to as outer skin (ectocarp), encloses a thick fibrou·s 
layer (mesocarp), light and brown in t he mature dry fruit. Its 
fihcrs are firmly attached both to the external skin a nd to the 
hard and horny egg-shaped "she!J " (endocarp or" putamen") 
w!uch covers the ~eed with !ts oily endosperm. To complv 
'l'.Jt!l !)lant quarantmc ~cgulauons, coconuts imported into the 

nned States are rcqutred to have the husk i e th . . 
ternalla)ers of the pericarp removed I t is ,th· . .''fib c tw<IJ exk­
of rhe fr . t h' h . h , . . ts rous lUS. 

k 
Ul w tc IS t e source of all so-called coconut fi her 

110\\n m the trade a· "c · " 1 f 'I' ' ~ f s Otr, m t anu tar to the public in the 
nrm o manufactured articles such as the coarse brown mat-
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ting used as hall runners and the thick bristly doormats. 
There are varieties of Coco palms bearing fruit fn which the 
fibrous layer is altogether preponderant and, since the fiber 
tends to rival the copra in value, such varieties are some­
ti mes planted especially for coir. The brownish black shell o f 
the coconut is hard and dense, but brittle. It is often cut and 
polished to make a variety of simple and primiti\re articles 
such as buttons, cups, and ladles. 

I n volume and value of oil produced, the African Oil palm, 
Elatis guinttnsis J acq., rivals or exceeds the Coco palm, 
though the use of its products as an edible oil was for a long 
time limited to Africans. It is a large pinnate palm of the 
Guinea Gulf region extending eastward to the great lakes of 
Africa, occurring sometimes in pure stands. I t is found also in 
Zanzibar and is widely plan ted elsewhere in the t ropics, espe­
cially where there are people of African origin who like to use 
its oil for cooking. It is seldom planted on a large scale except 
in the East I ndies and M alava, where it was introduced about 
one hundred years ago and became well established in the 
course of t he la tter half of the last century. T he fruit is borne 
in short, thick, erect bunches (spadices), tigh tly wedged in the 
leaf axils. Climbers cut the entire bunches and drop or lower 
them to the ground, where they ~re ~hen allowed to wilt to 
loosen the frui ts, which are not eas1ly p1cked from the crowd~d 
maze of stiff zigzag branches composing the c~mpact spadtx. 
The individual fruits are plum-like, dark yell?w1sh ~r~w~! and 
shinY, appearing somewhat translucent, w1th. th1ck skm, a 
soft ·but rough oily pulp (mesocarp), _and a fa1rly larg~ hard 
endoca rp containing the seed. The . 01! from _the pulp ts. ?b­
rained by a combination of maceratton, c~shmg, and bo1hng 
with water. This was formerly performed m a .m~s~ m~nner 
beginning with partial decomposition of the fru1~ tn p1t~ m the 
ground, with a resulting odoriferous p~oduct mlxe~ w~th ~o~ 
eign matter. The early African palm 011 thus acqUire} ; _a 

. h d t 'cle could be used on ,. 1or In-reputation and t e exporte ar I . • • 

d 
. 1 • ch as soaprnakmg, axle grease, and nlo\­

ustna purposes, su . . I · h h f 
h. 'I I . extracted expedttiOUS Y Wit t e use o c tnc o t . t ts now · f · · ·1· J 

d 
. d a considerable part o 1t 1s utt tzeu m 

mo ern eqUipment an 1 h' h 
. r ct re 1'he endo~Jlenll of the kerne :>. ,,. IC margan ne mamna u · · 
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'"ere iormerlv discarded, are the sou~ce of th~ African k~r.nel 
·1 r simph: kernel oil. This d1ffers m chem1cal compos1t1on 
~;d: rJ~e oil .of the pulp, or "palm .oil," and is of much bett~r 
grade, being equivalent to kernel 01.ls of other p~lms, exemplt­
fied by rhat of the Coco palm and ItS near relattves, the large 
Braziiian Babassu palms, the Central American Cohune and 
Scheelea palms, as well as a large number of smaller Cocoineae. 
All oi these have fruits much smaller than the coconut but of 
an essentialh similar structure, though considerably varied in 
derail in different genera and ranging in size from a large 
goose egg to a small plum. 

The most important of these oil-yielding Cocos relatives is 
the Babassu, Orbignya spp. (chiefly 0. Martiana Barb. Rodr.). 
Its main center of distribution is to the southeast of the south 
of the Ama-zon in the Brazilian S tate of Maranhao. There it 
covers thousands of square miles and sometimes forms exten­
sive pure stands. I t is a large palm with a thick trunk and huge 
pinnate leaves with broad woody petwles and leaf bases. The 
fruit, of large goose-egg si-ze, is produced in great quantity in 
spadices from the axils of the lower leaves, a single bunch con­
taining several hundred frui ts and weighing from 100 to 'l.OO 

pounds. T he fruit contains four to SIX kernels of finger thick­
ness or les~, often s?mewhat t riangular m section and slightly 
curved, With tapenng rounded seeds. These kernels \·ield an 
oil superior to coconut oil, but thev are d1fficult to extrac t from 
the fruit, as they are .contained in" separate cavities in a tough 
woodr, ~ndocarp wh1ch must be split several ways to free 
them. I h~ usual local manner of accom plishing this is to hold 
~h~ nut With one hand over the upturned edge of an a xe whtle 
It IS g1ven a few sharp blows with a short heavy piece of wood 
Most of the Babassu kernels used locally or exported hav~ 
long been ob.tamed m this manner. l\1achmes have been in­
vented to spl1t the nuts lengthwise into six segments, but they 
ha~~ bee~ l~s~ successful than expected. In spite of the pre­
valil~g pnm1t1ve method, Babass6 kernel production has been 
considerable, ~mounting to about 50,000 tons in r9 . The 
export center IS the old city of Sao Luis. The Unitei§t t 

2~~mahny, and Denmark were the chief importers. Bab~s:~ 
tts ave been used as emergency fuel for steamers and the 
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split husks make excellent fuel and produce a high grade of 
charcoal as well as a large range of wood-d istillation products. 
With millions of tons of fruit going to waste, there is abundant 
room for improvement and expansion of the industry, but 
various primitive conditions in a sparsely settled region, espe­
cially lack of roads, have been unfavorable factors. 

The Cohune palms of the Mexican west coast and the east 
coast of Central America from British Honduras southward 
has been known as a favorable source of high grade palm ker­
nel oil. Closely related to the Babass6 and of the same genus, 
Orbignya, the Cohune palm bears somewhat smaller fruits, 
usually with single kernel much more readily extracted. than 
those of the Babassu. The mesocarp layer of the husk 1s de­
cidedly fibrous and the woody endocarp not so thick and hard 
as in the Babassu fruit. Satisfactory machinery is said to have 
been developed to expedite the extraction o_f the kernels. 

Very similar fruits are produced by spec1es of the related 
genus Scheelea, large palms of Centr~l Americ~ and northern 
South America. The Central Amen can species, known as 
Corozo palms, have been investigated recently for oil. Th.eir 
fruits are somewhat smaller than that of the Cohune wh1ch 
they resemble in having but.one ~ernel yielding a white ker~el 
oil. The woody endocarp 1~ thm~er and surrounded b~ a 
fibrous mesocarp with suffic1ent o1l content to be worth :x­
tracting separately as yellow "pal'!' oil." Four or five spec1es 
are local in separate areas extending fro~ ~e east coast of 
Mexico to the west coast of Central Amenca mto Panama. Of 
the many smaller species of Cocos palms that .are actually 
used for production of kernel oil on a comm~rc1al scale~~h~ 
most important because of its abundance, IS the so-c e 
Licuri palm of ~astern Brazil. It is estimated th~t there ~re 
about a billion of these palms in the State.of Bahia~ the thief 

f d
. . "b t" n In the north of Braz1l the fruits o two 

area o 1stn u 10 . • d M muru are 
species of Aslrocaryum, known as 1 ucum an uru. d 

"I bl . "derable quantities and used for Otl pro uc-
a va1 a e m cons1 . . f Piauh , the latter 
tion, the former espec1ally tn the State 0 Y' 
particularly in Pant · h Co 1 1 

The Acrocomias of the American tropics, ftSoe hy~ pa.mc s 
. d M · Mocava o ut nmen a, 

of Central Amenca an ucaja or . 
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are oi interest and importance here as a. source of y~ll?w palm 

01
1 ;., ,1'1 the mesncarp as well as. o f w~Jte ~e~nel ~ll l tram the 

!-CCJ ~erne! oil of all palm spec1es bemg sumlar Ill na~~re to 
coc , u · rHI, is treated as such Ill th~ trade, the term palm 
oil " being reserved (or the yellow o.I _from the mcsocarp _or 
pulp, as of the .~·Hri~an Oil palm, th~ dd~·erences 1 ~ proper~tes 
of rhe two classes bemg correlated With d1fferences 111 c hen11cal 
composi tion. :\ _clear edibl_e oil from the ~ulp, suitable as _a 
substitute fo r oltve 01!, IS )lelded by the fnu t of South Amen­
ca n palms of the genera Oenocarpus and jessmia, Badba and 
Baraua palms, respecti,·ely . It is only recen tl y that their im­
portance as a potential source of ed1ble oil has been recognized. 

Of palm kernels that are not edible the Betel-nut should be 
ment10ned first. 1 t 1s widely known and used as a masticatory 
by millions of people of southern As1a and the Eas t Indies. It 
is produced by a rather small but tall-growing pinnate palm, 
'!rua Catechu L., of ~lalaysian origin . I t is generally planted 
m the. reg~on where it IS used. It begins to bear small spadices 
of fruit alter five years and contmues to produce fo r fifty. 

IvoRY ~ns 

.At least two genera of palms are well-known for the utility 
ol the extremely hard endosperm of their seeds, namely, 
PIJ)'teltpha of rhe A~dean and adjoining h ylaea region of 
norchedr. 5outh Amenca and Coelococms of the Caroline Is­
lands_. I ht I< rmer, the I vor) "ut palms were made known 
first I P b R · p ' . • ro~ eru. )' u1z and a\6n and were called Pulipuntu. 
lhher~ extst se\eral or perhaps many species all with frui t in 
t e lorm ( I h · . ' 

I h
o arge roug syncarps wh1ch contain seeds ex-

treme ,. ard and d bl h . . 
h hi 

• ura e w en mature and fur111sh1ng a 
tg )' esteemed mater I c b k' . 

h 
ta ror utton-ma mg. Coelococcus IS 

muc more rarelv 1 · H· h' b . - seen. t IS a p1nnate palm related to the 
ap las, ea_nng long dusters of scaly fruit a bout the size of 

an orange w1th a th' · 
with 1 ' d . 

1
. 111 pen carp enclosmg a la rge globose seed 

a >roa pa- tke dep Th d endosperm · b ressJOn. e ense and homogeneous 
mat~rial fo;s s roun, ta~es a fine poltsh, and furmshes an ideal 
thts coun try ~a C carv~ngs . T he seeds are seldom offered in 
and J apan '.\ _e ew ht at are exported bei ng sen t to China 

· ·• somew at re t 1 · ·1 l mo e Y s1m1 ar pa m material is 
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furnished b)· th~ tough, brown, very homogeneous endocarp 
of the_ Bah• a P1assava palm, Allalea junijrra .Mart. This is 
sometimes exported to Europe as mate rial for small articles of 
turnerr. 

UsEs roR PALM SAP 

The woody stems of certain climbers are known to furn ish 
a measure ?f pure water when cut. In the eastern tropics rat­
tans. are satd to ?e an ever ready source of such liquid. Palm 
s~p 1s esteemed tn many places for its potable sweet quali ty 
etther fresh or fermented, and that of certain species is regu­
larly employed as a source of sugar. In India the Wild Date 
palm, Phoeni:>: sylvestris Roxb., is commonly tapped by cut­
ting a cavity in the stem near the top, after clearing away the 
leaves from the spot. The sap will collect in the cavity and, if 
the edges are pared daily, will continue to flow and can be 
collected for many weeks. If permitted to ferment, it quickly 
becomes converted into" toddy," or fermentation can be pre­
vented or delayed by the use of lime and the sap boiled down 
for palm sugar. The Black Sugar palm, Armga pinnata Mart., 
better known as A. saccharijn-a Labill, is a favorite source of 
toddy or sugar in the East Indies and the Philippines, whe~e 
it grows about the villages rather than in the forest. The sap 1s 
obtained from the stalk of the male spadices, first bruised 
somewhat by a gentle beating or malleting repea_ted o~er 
several days. If the stalk is cut just above the branchmg pomt 
and kept pared, the sap continues to drip for. we~ks from the 
cut surface and collects in joints of bamboo tied m pla~e _and 
emptied twice a day. The African Wine palm, Raphta vt~ijua 
Beauv., is tapped in the same manner for the preparatiOn of 
palm wine. This may be obtained also from the Coco palm by 
fermenting the sap that will flo~ _fro.m a cut unexp~_nde~ 
flowering spadix, still enclosed w1thm 1ts spathe, followm~ 
preliminary bruising as in tapping the Arenga palm. By dis­
tillation of the fermented sap from ~~y of t~~e sources, a 
more potent liquor is obtained called arrack. . 

The most prolific source of palm sap for alco.hol productton 
is offered by the Nipa palm which forms extensiVe pure st_ands 
over vast swampy stretches on flooded land from lnd•a 

00 
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Australia and the Philippine :\rchip~lago. This is the pin.nate­
leaved palm with underground hon zontal stems, menttoned 
above as a source of t hatch. Its fru it is fo rmed in large heads 
(syncarps), supported by erect stalks two or thr.ee feet tall, 
appearing among the leaves. A stalk when cut pel~s a. co~­
tinuous flow of one or two hters of sap per day. No cltmbtng IS 

requi red for the operation and the collec ted liquid can gen­
erally be transported by water. This sou rce of alcohol has been 
exploi ted on a large scale in a few places by d istilleries oper­
a ted in connection with sugar mills, otherwise idle between 
harves ts. The potentialities of the Ni pa swamps for alcohol 
production has been emphasized by the Philippine Bureau of 

Science. 
The large and handsome pinnate palm, ]ubaea spectabilis 

ll.B.K., the only palm native to Chile and formerly plentiful, 
~s be~ommg scarce since it was first described by M olina, and 
1s sa1d to be on the way to complete extermina tion as a result 
of ~c,tructive. methods of tapping for syrup production. The 
l nd1an or nanve woodsman_ in tropical countries rarely hesi­
tates to f~ll. a tree for 1ts frmt or o ther product. I t is therefore 
n~t surpn smg that the regular proc~dure for obtaining palm 
v. me from the Cova l palm, Acrocomta, of southern Mexico, is 
to chop do"' n the t ree and cut a large hole in the trunk in 
which the sap ":ill gather and ferment. Sugar made by boiling 
~own palm sap IS generally poured m moulds to crystallize and 
a~den. It usually appears m the local markets m the form of 

ca es or bars wrapped m palm or banana leaves. 

PALM STARCH 

Ma~r palms, especially those that flower and fruit only at 

~~a~~:~ :~~c:~~~ns~;~eps:1%~h); 1the ~arenchyma of the stem. 
somewhat smaller M R 'h .. ~oxy on .ragus Rottb. and the 
in a palm during ten .or fiTtP tt art., r_he starch accumulated 
beg1ns '"!lay amount to sev~~:~y~~~~of~ts life before flowering 
many ktlos or more It is b . re pounds or even to as 

Proper ti me c-_ : 0 tamed by fellmg the t ree at the 
· mmetlmes a test h l · bo 1 · 

cortex of the felled trunk · 
0 

e ~s re< m the stem. The 
then all the soft woody an~ remohve . from t he upper half and 

stare y tissue ts chipped away and 

TROPICAL WOODS 33 

red_uc~d by pounding or rasping to the consistency of sawdust. 
Thts ts churned up repeatedly with water and the starch a l­
lowed to ~ettle, to ~ gathered up and re-washed or passed 
throug~ .~teves ,unttl . sufficiently clean. Locally this palm 
star~~ ts sago? but m trade this term has come to mean the 
fam1l1ar agglutmated ~rains produc~d by passing the mass of 
damp starch through Steves. a~d dr.}:mg the resulting grains in 
hot pans under constant sttrrmg. I he _polished "pearl" sago 
~nay ~e produced by a process of shakmg the glutinous mass 
m ~ kt~d of hammock to break it up into small round grains 
as 1t dnes. 

Several other palms yield a quantity of edible starch in the 
Eastern tropics, especially Caryota. As an emergency food in 
case of famme the South American Carnauba palm is said to 
be cut down and the pithy parenchyma split into pieces which 
are chewed like cane for the small amount of starch they 
contain. 

VEOETABLE WAX 

One of the important materials obtained in large quantities 
from certain palms is vegetable wax. This is a natural, very 
special product of the metabolism of innumerable plants, 
usually produced as a thin external film covering the epider­
mis of green parts of the plant. In xerophytes, such as Cacti 
and some Euphorbs, the wax film doubtless serves as an effec­
tive aid in reducing surface evaporation. It is pro?uced in 
varying quantities by the leaves of many palms w~ch char­
act~ristically inhabit dry, warm, and often wmd-swept 
reg10ns. 

The best known and economically most important vege-
table wax is that of the Camauba palm, Copn-nicia cerijtra 
Mart., of northeastern Brazil. In this species the large .fan­
shaped leaves are heavily coated with a film of wax, espectally 
abundant in the young leaves even before they expand. When 
its leaves are cut and allowed to wilt and become som~what 
dry, the wax film becomes loosened and can be remo~d tn the 
form_ of fine flakes by shaking the. leaf or, more effecnv~y, by 
beatmg it. This is generally done tn ~small, poo,rly venttlated 
shed to prevent the wind from carrymg off the hght powdered 
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wa~, but more expedtuously on a large scale in closed drums 
,, ith the aid of machinery. The wax h~s l.ong been use? locally 
for making candles and tapers . Its prm~tpal use now ts as t~e 
most essential ingredient of floor, furntture, and auto.mobtle 
polishe~. but it is in demand for many other purposes, mclud­
ing the manufacture of phonograph records and carbon paper 
an-d a" a finishing matenal for certain types of textiles. T he 
supply of thi~ wax is restricted by the limited extent of t he 
natural stands of these palms growing in the drought areas of 
Brazil. The natural enemies of the you ng plants are cattle and 
browsing goats. Some beginning has been made toward 
systematic planting. 

Adjoining the Carnauba region in an area of eastern Brazil 
where another source of a useful wax has been found in a Cocos 
palm locally called Licury, Syagrus (Cocos) corona/a 1\tart., 
already mentioned as a source of oil for which it has long been 
kno\\ n. The thin wax coating of the pmnate leaves of this 
palm is, however, not so readtlv removed. It does not loosen on 
drying the leaf, as in the case of the Carnauba palm, but must 
be obtained by scraping the pinnae. The hard brownish wax 
ha" some properties in common with Carnauba wa~ hut dif­
!ers sufficiently in composition to have other charact~ristics of 
1ts own, and is finding special industrial uses. 

Of various o_rher palms known to yield wax for candles, the 
most fa~ous ts the And~an W ax palm, Ctroxylon spp., of 
Colomb~a and. western \ enezuela. T he wax in this case is 
formed tn a thtck layer among the leaves on the upper part of 
the. stem. It cannot be gathered without felling the trees, 
wh1ch are ver): tall and slender, not abundant, and yield only 
a small quanttty per stem. T he palms are therefore mostly 
spared, and the wax is not an ar ticle of trade except locally. 

0rHER P RODUCTS 

·:~h~rc ~rc many .mi~~ellaneous mi nor palm product$. The 
wfef)~ nov.n dye-rc~m,. dragon-blood," excreted by the fruits 
o aemonorops sp11 IS 110 d · 1 • h in tr d .. ' ·. ., w us~ mam y Ill t e photo-cngrav-l a ~ I anmns are somettmes obtained from srems of 
~ ~m~a, oroh, Saba/, and Serenoa. Palmyra gum flows from 
tnjunes to t e trunk of Lh·istrma rntundifolia l\1art. Areca 

TROPICAL WOODS 35 
No. 78 
Catechu contains some alkaloids, one of them, arecolin, being 
known as a vermifuge. A poison from the sap from one of the 
rattans is said to be used for poisoning darts, and the seeds of 
the African Raffia vinijtra Beauv. may be powdered and 
thrown into the water to stupefy fi sh. 

It may be observed that while many palm materials, prod­
ucts, and uses have been enumerated, often only by way of 
examples, most of them are chiefly o f local importance, par­
ticularly in countries in a somewhat primitive handicraft 
stage. Several products, however, are of sufficiently general 
utility to be factors in the export trade, and a few of them, 
notably oils, waxes, and rattans, rank high in world commerce. 

KEYS TO AMERICAN WOODS (CONTINUED) 

By SAMUEL J. RECORD 

This key is the thirteenth in a series begun in Tropical 
Woods No. 72, December 1, 19-J.'l. Those in the p~ecedin.g 
issues are : (No. 72) I. Ring-porous woods. II. P~res 10 u~t­
form or wavy tangential arrangement. III. Pores~~ flame-l1ke 
or dendritic arrangement. (No. 73) IV. Vessels vtrtually all 
solitarv. V. Vessels with spiral thickenings. (No. 74) VI. Ves­
sels with scalariform perforation plates. \'1~ . Vessels. with 
very fine pitting. (No. 75) VIII. Vessels .wtth oppos1te or 
scalariform pitting. IX. Woods with consptcuous ~ays. (No. 
76) X. Woods with storied structure. (No. 7~) XI. Woods 
with resin or gum ducts. XII. Par~nchy~a rettculate. Thes~ 
keys are intended for use in connectt.on wtth Record and He~s 
Timbtrs of the New World (see Tropual Woods 7~: 42) wheretn 
many of the anatomical features are well 1llustr.ated by 

photomicrographs. . 
XIII. Woods with septate jibtrs. Such woods are vt~tually 

all of tropical or subtropical origin. The fibers funct1on as 
parenchyma strands and usually, but not always, occu.r where 
parenchyma is absent or poorly developed. They are hkely. to 
be filled with s tarch in the sapwood, but not all starch-beanng 
fibers are septate (e.g. Acer). In some woods all of the fibers 
appear to be septate, i~ others they may be localized about the 
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\'es..-;els or form p:ttches ar~d bands visi ~le und~r the lens. The 
pits in septate fibers :~ re smtpl~ or p rovtded w1th ~nly narrow 
or ,·esugial border:. ; m some mstances the associated fibers 
have di;tinctJy bordered pits. Finely chambered crystallif­
erouc: fibers (t.g., in certain Polygonaceae) are not readily 
distinguishable from crystalliferous parenchyma s trands, but 
when macerated the fiber remains whole while the strand 
disintegrates into its short cellular components. 

American woods with some or all of the fibers septate were 
found m z~o ge_nera of 5~ familtes. Only 142 of these genera 
are named _Ill th1s key, matnly because of the present difficulty 
of separatlllg close!) related mem hers of such families as 
Flacourttaceae, Lauraceae, Leguminosae, Melas tomaceae 
l\1oraceat, 1\1 yrsinaceae, Ru biaceae, Verbenaceae, and ViO: 
laceae. 

Xlli. WOODS WITH SEPTATE FIBERS 

1 a. \:e~~ds vi rtually ~1, $Olitary (pores rarely in contact radially).. 2 
b. hssels not all soluary ..... :. .. .. . . . . . . . . . . .. • . . . . . . . • 1~ 

l a. Included phloem present H 
b. Included phloem absent . . . . . . . . . . . . . . . . . . . . . . . 1ppocrateaceae. 

. .......................... .... .. .. 3 
J a. Septate fibers m parenchyma-like arrangement 

b. Septate fibers not so arranged ...... , . . . . · · · · ' · · · • · · · · · 4 
4 a. Rays in part ver•·lnrge and · S " .... .. " .' " " · " 

9 

1 
1 consp1cuous. eptate fibers tn reticu-

atc arrangement (cross sect .) .. . .... . 
b. Rays not very large and conspicuous. Se~t~;e· fi~;~ i~ ·b~~ .. ~ 

5 a. Pores up to medium-sized; not d ist: nct without lens. . . 

h. Pores mostly large and distin l!H~~iangium (H~ppocrateaceae). 
6 \' I . h ct . . . . tppocraua (Htppocrateaceae) 

n. esse~ wu oval, scalariform, several-barred perforation plates. ' 

b. \ 'esseh with exclu~ivel" ~imp! r .Eia~odmdro11 (Cclastraceae). 
1 e penorauons. 

7 a. Rays all unisetiate or biseriate Vessels 'th fi .. • .. : " 1" "·" · 7 
· WI ne sptra s. 

b. Rays wider. Vessels without •p' I th' .dkus~roplmdcia (Celastraceae). 

8 
. ., tra 1c entngs . . . 8 a. Pores Irregularly distributed V . . . • • • • • • • . . . . 

· astcentnc trachetds absent. 

b. Porea in radial or diagonal cha· n y . ~fa_ytmus (Celastraceae). 
I s. astcentnc tracheids common 

Aloarad (S' b • 
9 n. Rays almost all very wide. \'es'!els ,.th . oa tmaru aceae). 

barred, scalariform perforation pia~~- exceptionally long, fine-

H~dJosmum (Chloranthaceae). 
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b. Rays 1-s (7) cells wide. Scalariform plates (if present) not long. to 

to a. Vessels with fine spirals; perforations multiple in part. Paren­
chyma very sparse ........ • ....•.. . ... . Oxytlmtlrum (Ericaceae). 

b. Vessels without spiral thickenings; perforations all simple. 
Parenchyma reticulate. • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 11 

J 1 a. Ripple marks present, but irregular. Uniseriate rays few. Fibers 
thin-walled .... ... .. . ............. Dimupitlia (Eiaeoc:arpaceae). 

b. Ripple marks absent. Unisc:riate rays numerous. Fiben very 
thick-walled .. .. ............... .. ......... Our aka (Ochnaceae). 

12 a. Septate fibers in parenchyma-like arrangement. . . . . . . . . . . . . . 13 

b. Septate fibers not so arranged . . . . . . .. .. .. . . .. . . .. . .. .. . .. . 23 

13 a. Rays heterogeneous, usually decidedly so......... . ......... 14 
b. Rays homogeneous or nearly so... . ...... . .............. .. . 19 

14 a. Vasicentric tracheids present .. .. . . ................ .. ... .. . •s 
b. Vasicentric tracheids abient ............................... 16 

IS a. Minute vessels and tracheids with spirals. Radial latex tubes and 
vertical gum cysts sometimes present. Parenchyma-like fiben 
terminal, vasicentric-conftuent, or diffuse .. Connarus (Connaraceae). 

b. Veacla without spiral thickenings. Latex tubes and gum cysts 
absent . .. ... . .... . ..•............. • .•• . • Rourt• (Connaraceae). 

16 a. Parenchyma-like fibers diffuse in ground mass of thick-walled 
non..-eptate fibers. Vessel pits not vestured ... . Marl/a (Guttiferae). 

b. Parenchyma-like fibers variously aggregated. Vessel pits ves-
tured. .. .... .. ... .. .......... . ... . .. . ............. . .. . .. 17 

17 a. Parenchyma-like fibers loosely aggregated into patches or ir-
regular bands with large inter~titial spaces . ....... Melastomaceae. 

b. Parenchyma-like fibers not 10 arranaed. • . . . . . . . . . . . . • . . . . . . 1 8 

18 a. Parenchyma-like fibers in nwneroua, narrow, CODcentric bands. 
Ginorta (Lythraceae). 

b. Parenchyma-like fibers in vasicentric to aliform arrangement. 
LAfonui• (Lythraceae). 

19 a. Ripple marks praent; So-go per inch. Vessel pi~ ~estured. . 
Pupp•f'• (Lepmuaae). 

b. Ripple marks absent .•... • ..•••• • · • · . • · • · · · • · • · • · · · · · · · · · 20 

20 
a. Cryetalliferous parenchyma·~ numerous. Veuel pits not 

vestured. Parenchyma-like fibers tn poorly defined banda. . 
.Au.pll,lus (Sapiadaceae). 

b Cry talliferous atranda abient. Vcuel pits veatured . .. .• . . · · · · 21 

~• a: Par:nchyma-like fibers in rather sharply ddined contiauous or 
interrU ted, regular to wavy bands .•.. Pllfsotillymm• (Lythraceae)~ 

b P ap lik fibers in poorlv defined banda· · · · · · · • · · • · · · 2 
• arenchyma- e 1 ch bercd 

22 a. Fibers all abunclandy septate; thole in banda~~ ~~ae). 
b. Fibers rather ~ly septate, ~~~y :::=;::: 

bands thinner-Wallecl and IDCII'e .-y 
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others. . . . . . . . . •.................... Cap paris (C apparidaceae). 

l J a. Gum ducts present in some of the rays....... .... . .. ... . .. . 24 
b. Radial gum ducts ab~ent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 36 

:.. a. Duc~-be:uing rays of the same shape (tang. sect.) as the other 
mulnsen ate rays . • ••. ... . . . · ..• ............... ....• .• •. .. 2S 

b. Duct.bearing rays locally enlarged about ducts (tang. sect.) . . . 28 
: 5 L \ 'esse! perforation~ multiple, at least in part. 

Dmdropanax, DidJmrrpanax, Oreopanax (Araliaceae). 
b. \'esse! perforations albimple..... . ....... . . .... .. .. ...... . 26 

l6 a. Uniseriate rays numerous. Pores 3'"9 per sq. mm. 
Spondias (Anacardiaceae). 

b. Uniseriate rays few. Pores 2o-35 per sq. mm.. . . . . . . . . . . . . . . . 27 
27 a. lnterv~scular pitting fairly uniform; al ternate. Rays 1-4 (S) 

cells w1de .. .. . . . . . . . . .... Burura (Burseraceae). 
b. lnte~ascular pnung. megular; oppos1te to scalariform. Rays 

sometime~ 6-8 cells w1de. 
Didymopanax, Orropanax, Sciadodmdron (Araliaceae). 

'l8 a. \'esse! perforations multiple in part; scalariform plates with 
numerous narrow bars . . . . . • . . Campnosptrma (Anacardiaceae) 

b. \ 'esse! perforations all simple.. . . . . . . . . . . . . . . . . . . . . . . . . 2; 

29 ~ ~ays 10 or more per mm. (tang. sect.)..... . . . . . . . . . • . . . . • . • JO 
. ays 3 7 per mm. (tang. sect.).................... .. ..... . J2 

30 a. Ductless ra)'S all uniseriate or uniseriate and biseriate. Tyloses 
absent or few. Hear~ood or~ge.brow n .. Trtragas tri s (Burseraceae). 

b. Ductless rays 1-3, m some _mstances 4 or 5, cells wide. Tyloses 
abundant. Heartwood redd1sh; uniform or with dark -'·· So)' . StrCilAlt , , . Jl 

31 a. . lfary pores 3. i um~s as numerous as the multiples. Wood of 
fhnty hardness m cuttmg across the grain. 

b Sol' Schinopsis (Anacardiaceae) 
. • ltary pores usually fewer than t he multiples Wood d'fli . 

cult to cut aero$$ the: grain " ·. not 1 -
· • · · · · · · · • · · · nstromum (Anacardiaceae). 

32 a. Ductless rays 1-u mostly 0 lis 'd J 
b. Ductless rays 1 0 ; 2 (J) cd1s ;ia~~ ... ~~- -~·. uliania Uulianiaceae). 

33 a. Parenchyma sparingly vasicentric and localj ..... fl ....... • . JJ 
Iindy terminal. Fiber walls thick M Y. con uent; a~so 

b. Parenchyma very sparse· not co~R · · · · uop•_um <'!~acard1aceae). 
medium tO thin ' uent or termmal. hber wall.s 

34 a. Pores 20- r ... ..... · .. ' · · · : · · · · · · · · · · · · · · · · · · · · · · · · · 34 
• Is 

0
3S pe. sq. m~.; m ulrmform arrangement. Vessels · h 

spma . ucts mconsptcuous. Heartwood dull red. Wi t 

b. Pores 6- ts per sq mm. not in l ·r. Schinus (Anacardiaceae). 
without spiral thi~keni~gs D u mJ or~ arrangement. VcS$eiS 
exudations. Wood lust . ucrs consptcuous because of dark 

rous .......... 
15 11. Pores &mall. Heartwood · k' h · .. · · ... ·: · .......... · 3 S 

b. Pores medium-sized in p;;~n Hs · .. ood. · .. b.· Tapm ra (Anacardiaceae). 
· eartw rown or reddish brown • 
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with dark laminations or streaks varying in width and regularity. 
Loxoplerypum (Anacardiaceae). 

36 a. Parenchyma reticulate..... .. .. . .. . .. . .. . . ..... . . . .... . .. . 37 
b. Parenchyma not reticulate. . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . 49 

37 a. Ripple marks present; larger rays not storied . . . . • . . . . . . . • . . . 38 
b. Ripple marks absent. . . . . • . . • . • . . . . . . . . . . . • . . . . . . . . . . . . . . 41 

38 a. Vessel-ray pitting coarse . . . .. .. .. .. .. .. .. .. . . .. . . .. . . .. 39 
b. Vessel-ray pitting fine. . ..... ....... . .. . .. .. .. .. .. .. .. .. . 40 

39 a. Heartwood rich reddish brown; distinct. 
Bom6atopsis (Bombacaceae). 

b. Heartwood dull brown, merging into sapwood. 
Bom6ax, Patllira (Bombacaceae). 

40 a. Pores frequently in multiples. Rays with very numerous sheath 
cdls .................................. Hampra (Bombacaceae). 

b. Pores infrequently in multiples. Rays with comparatively few 
sheath cdls ....................... Dicraspitiia (Eiaeocarpaceae). 

41 a. Pores in distinctive diagonal, flame-like, or dendritic pattern. . 42 

b. Pores not so arranged ................ · . · · · · · · · · · · · · · · · · · · 43 
42 a. Large oil cells present in parenchyma strands. . 

Grakwsltr11 (Solanaceae). 

b. Oil cells absent. ........ ..•. •.. EJpadtKa, Htnoonill (Solanaceae). 

4
3 a. Rays homogeneous or nearl)· so . .. .. ......... ·. ···· ········ 44 

b. Rays decidedly heterogeneous . • . . . . . . .. .... ... .. .... · · .. · 46 
44 a. Rays r-3 cells wide. Pores rather numerous. 

TIJouinitiium (Sapindaceae). 

b. Rays uniseriate or partially biseriate. Pores very few .... . · . · · 45 

4
s a. Pores large. Vessel-ray pitting medium : . : .. To11lieia (Sapindaceae). 

b Pores up to medium-sized. Vessel-ray p1tt1ng fine. 
• Pstutiima (Sapindaceae). 

4
6 a. Vessel-ray pitting fine. Vessel pits vestu,red· ·. : · · · · · · · · · · · · • · 47 

b. Vessel-ray pitting very coarse in part. \iessel pns not vestu~ - 48 

47 
a. Pores frequently in. small multipl~ ..... . .. . GIUIIIIrtla (Rub1ace-:>· 
b. Pores infrequently tn contact radaally ...•.... Ouratea (Ochnacea ). 

8 a Pores small· very numerous. Perforations aimple. ) 
4 • • CMJocar (Caryocaraceae . 

b Pores large in part· rather few. Perforations multiple in part: ) · ' Bt/angrra (Cunoruaceae . 
so 
69 1 d ns · cuoua atlea.st in part· · .. · · .. .... .. " · 

49 a. Rays arge an cond pa • ~ua though often distinct .... .. . . 
b. Rays not large a consp1 • 

so a. Strands of unlignified parenchyma P~~.,.,, Urtrll (Urticaceae). 

li 
ified IU'CDChrm• absent .. .. ... ... ....... .. s• 

b. Strands of un gn P . resiDOUI cells .. , . Myrsinaceae. 
51 a. Rays with aggregates of thin-walled . . . 52 

b. Rays without such aggregatea. · · · · · · · · • · · • • · · · · · · • · · · · 
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52 a. Open radial channels present. .............•.. .... .... Cactaceae, '1. 

b. Open radial channeL~ absent..................... .... .. . . . 53 
53 a. L:tte-wood pores in ulmiform arrangement. . . . . . . . . . . . . . . . . . s4 

b. Late-wood pores not so arranged. . . . . . . . . . . . . . . . . . . . . . . . . . 55 
~4 a. Vessels with spirals; perforations simple. Rays homogeneous or 

nearly so. . . . . . . . . ............. .... Berbuis (Berberidaceae). 
b. Vessels without spirals; perforations multiple. Larger rays with 

complete multiseriate sheath of upright or square cells. 
Ribes (Grossulariaceae). 

55 a. Parenchyma aliform and confluent into irregular broken and 
anastomosing bands. . ....... Castilla, Olmedioperebea (Moraceae). 

b. Parenchyma otherwise (or absent). . . . . . . . . . . . . . . . . . . . . . . . 56 
56 a. Raphides in some of the ray cells. . . . . . . . . . . . . . . . . . . . . . . . . . 57 • 

b. Raphides absent................. . . . . . . . . . . . . . . . . . . . . . . 58 
57 a. Pores distinctly 1.-sized, the small ones Battened in radial rows. 

Rays up to .15. cells wi~e; nearly homogeneous .... Pitis (Vitaceae). 
b. Pores not d1st1nctly 2-sized. Rays up to 8 cells wide; decide,tly 

heterogeneous. . . . . . . . . . . . . . . . . Marcgraoia (Marcgraviaceae). 

58 a. Perforations all mu.ltiple................. . .. . .. . . . . . . .. . 59 
b. Perforations exclustvely or predominantly simple... . . . . . . . . . 6t 

59 a. ~rervascular pi.tting coarse, typically scalariform. Rays some-
times I 5 cells w1de. Parenchyma sparingly diffuse. 

b 1 
. . MolJinedia (Monimiaceae) 

· ntervascular p1tt1ng rather line rarely scalan' C.orm R 'nf · t1 ls . • • ays 1 re-
quen Y up to 8 eel wtde. Parenchyma apparently absent . . . . 6o 

6o a. Pores radially arranged because of th~ close spacing of the rays. 
b p . . . Carpotroche (Flacourtiaceae) 

· ores not tn d1stmct radial arrangement th b . · · widely spaced '. e ray.s erng more 

61 
. · .' · · · · · · · · · · · Amph,rro/(, IDnorea (Violaceae). 

a. Vessels WJth sp1rals 
b. Vessels without s ~ai~ · · · · · ·' · · · · · · · · · Boldea CMonimiaceae). p .... ..... ...... 6 

62 a. Intervascular pitting long..scalariform . . · · · .' '· · · · .' · 
2 

b. Intervascular pitting alternate.. · · · · · · · · Clusta (Gutt1ferae). 
6J a. Rays virtually all multiseriate .. ..., . . . . . . . . . . . . . . 63 

b. Rays not all multiseriate · · · · · · · · · · · '· · · · · · · · · · · · • · · · · 64 

64 a. Rays homogeneous orne~~;; s~. ~~~~ ~;~· ~~~~e~·. · · · · · · · · · 6
5 

b. Rays heterogeneous. Vessel pits not vest .S~mmuia (Polygonaceae). 
65 a. Intervascular pitt' edi ure · · · · · · · Myrsmaceae. 

ing to scalariform mg m um to coarse; vessel-ray pitting tend-

b. Intervascular pitrlng. ~~d· ~~ss~i-ray. ~i;ti · · '[ernonia (Compositae). 
66 a. Pores crowded by th . 1 ng ne to very fine. . . 66 

e rays Into ong rows or se · C 
mon to abundant in the rays. rles. rystals com-

Ca.s~aria, Hecatosumon Ryn . (Fl . 
1 ma acouruaceae). 
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b. Pores not in distinct radial arrangement. Rays less numerous; 
crystals few or absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 

67 a. Broad r~ys with many procumbent cells, rounded on Ang. sect. 
Vessel pltS vestured .......... E/aeagja, F6Tdinandura (Rubiaceae). 

b. All rays coarse-eelled, without distinctly procumbent cells . ... 68 
68 a. Ray cells all flattened hexagonal (tang. sect.). Vessel pits ves-

tured .................................. Coussarea (Rubiaceae). 
b. Ray cells not all flattened hexagonal (tang. sect.). Vessel pits not 

vestured ............... .. ............ Eupatorium (Compositae). 

69 a. Intervascular pitting opposite or scalariform . . . . . . . . . . . . . . . . 70 
b. Intervascular pitting typically alternate. . . . . . . . . . . . 90 

70 a. Scalariform perforation plates present, at least in part, and not 
confined to the smallest vessels . . . . . . . . . . . . . . . . . . . . 71 

b. Scalariform perforation plates absent or confined to the smallest 
vessels............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 

71 a\ Tanniniferous tubes common in rays. (See Key VI, IZS- 127.) 
Myristicaceae 

b. Tanniniferous tubes absent..... . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 

72 a. Vessels with spirals. Woods more or less ring-porous. . . . . . . . . . 73 
b. Vessels without spirals. Woods diffuse-porous . . . . . . . . . . . . 75 

73 a. Vessel spirals lint and inconspicuous. Small late-wood pores 
mostly not in multiples. Scalariform plates few. 

Arctostaphylos (Ericaceae). 

b. Vessel spirals rather coarse and very distinct. Late-wood pores 
mostly in multiples. Scalariform plates few to many ...... · . . . 74 

' 74 a. Late-wood pores often in long multiples, with distinct tendency 
to form wavy bands .......... . Az.ara microphylla (Fiacourtiaceae). 

b. Late-wood pores in small multiples, without definite tangential 
arrangement .............................. drbutus (Ericaceae). 

75 a. Rays typically uniseriate ........ • . ..... Brunelli a (Brunelliaceae). 
b. Rays often 3 or 4 (S) cells wide ................. · · · · · · · · · · · 76 

76 a. Pores rarely, if ever, in long multiples .......... · . · · · · · · · · · · ~ 
b. Pores frequently in long multip~ ...... · . · · ·. · · · · · · · · · · · · · · 7 

77 a. Growth rings well-defined. Rays up to 30 cells high~ pr~b~nt 
cells long. Fibers sparingly septate ....... . l.Aurel•a (Montmtaceae). 

b. Growth rings absent or poorly !iefined. Rays often over 100 ~ells 
high; procumbent cells short. ~hers abundantly septate.Vtolac:eae. 

78 a. Pores in long multiples mu~ flattened radially. . . ) Arechtloaltta•a (Flacourttaceae . 

b. Pores in long multiples not much flattened· · · · · · · · · · · · · · · · · · 79 
79 a. Ray crystals mostly in vertical pairs of cubi~l cells. V~l ) 

perforations predominantly simple ...... Hasstlt•~ (Fiac:our:~ae • 
b. Ray crystals of general occurrence. Vessel perforanons predo · 8o 

nantly multiple ........ · · · · · · · · · · • · • · ·' · · · · · · · · · · · · · · · · · 
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8o a. Growth rings terminated by band of fla t tened fibers. 

b. Growth rings poorly defined T. fltU:elltioJ!sis (Flacour tiaceae). 

8 
o:ftft • . . . . . l'tratn_v acmm (Flacourtiaceae) 

1 a. ·~'5-porous or neuly so . . . . . . . . . . . . • 
b. D1ffuse-porous, though with pores 50 • · · • 'ci · · · · ·. · · . · ·: · 82 

during a season's growth . ... . metlmes ecreasmg tn Size 

82 a. Pore ring multiseriate; late-wood ... .. ·.. . · · · · · · · : · · · · · · · · · · 
83 

to diagonal or tangential arr:res m clusters w1th tendency 
abundant in early wood . gement. P~ren~hyma rather 

b. Pore ring uniseriate; late-w~~ .. r .• : ... Aralia sptnosa (Araliaceae). 
Parenchyma sparingly paratra~e~ In small scattered multip~es . 

8J a. Intervascular pitting unifor I ·I .... -: seudopanax (Arahaceae). 
91'""96.) . . . my ong-scalarlform. (See Key Vlll 

b. Intervascular pitting.~p·po .. ~i ~e · ~~ ·1e· · ·: · · · · Guttiferae. 
8 a. \' d · ' asc m part 4 ess s w~th fine spirals . . . . . . . ·. . . . . . . . . . . . 84 

b. Vessels wahout spirals..... 0 /medtella (Fiacourtiaceae). 
8s a. Rays t or 2 (J) cells wide an.......... .. .. .. . .. .. . .. 8s 

ttnctly 2-sized . . . d less than so cells high; not d is-

b. ~~s frequently 3 or~- (~r· ~~r~) .. j} ..... .. · .. .. .. · .. · . .. . 86 
disnnctly 2-sized . . . . . ce 8 Wide and over so cells b.igh; 

86 a. Procumbe ell .. .. . .. . .. . . . .. . .. . .. .. 8 
nt c s numerous in d fi . . . . . . 7 

e ru te strata m multiseriate ra}'S 
b. Procumbent ray cells few· not d fin' Clrinodmdron (Elaeocarpa~eae) 

• e I te y stratified. · 

87 a. Por~ often in long multi les p Pallea (Eiaeocarpaceae). 
defirute strata.. . P · rocumbent ray cells few· not · 

b Po · · · · · · · · · . • 
10 

. res not m long multi 1 p . . .. .. . .. .. .. . .. . .. . 88 
deli · P es. recumbent 11 · · · nne strata in multiseriate ray ce s numerous; in 

88 a Po h' rays . .. . . res t In-walled angular D . .. . .. . .. . 89 
' · ens1ty low. 

b. Pores thick-walled, rounded. Density hi:tslolt/ia (Elaeocarpaceae). 

89 a. Pores small. Rays frequent! Lindaclceria (Flacourtiaceac) 
b Plender; sh~ath cells commo~ over S cells wide; procumbent cells . 
. ores medium-sized Ra . £. . . . . . .. . Sloan~a (Elaeoca 

cum bent cells large: ~hearh ~=~~:eq~ently over 4 cells wide · ~~ac). 
90 b. ~esse! P!ts very small (not over a ~ent or few. Malmr(a (duniferae). 

• esse pits not very small '!JL . . . . . . 
91 ba. ~pple marks present ' sometlmes large. . . . : , : . . ~~ 

. R1 I ... . ... - -. 
PP e marks absent · . Swselmia (M 1 

92 a R ing · · · · · · · · · • · . . . . . . . e 1aceae). 
b. o· ffu-porous . . . . • . . • . . . . • • . . . . . . . . 92 

• 1 se-porous "" .... · .. Auxt (B . 
93 a. \'e.sseJs • •• · • · · • · • • • · • • • · . . • . . . • • • mma oragmaccae). 

b V Wtth sp1rals. · · · · · · · .... . . 
. essels without spira.i~.. . .. . .... . . Xylosma (Fla . ·... 93 

. . . . . . . . . . . . . . . . . couruaceae). 
.. ... . . . 94 
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94 a. Parenchyma in concentric bands. . . . . . . . . . . . . . . . . . . . . . . . . . . 95 
b. Parenchyma sparse or absent; no t in concen t ric bands . . . . . . . 98 

95 a. Parenchyma bands within the growth ring and not termina l (or 
initial) only; definitdy associated wi th the pores. G1u1rta (Meliaceae). 

b. P a renchyma bands terminal (or initial), though sometimes 
doubled or tripled; typically apotracheal .. . . .. .. .. . .. .... . . ¢ 

96 a. Parenchyma bands wide ; coarse-eelled. Pores large in part. Rays 
1- S cells wide ; heterogeneous ....... Carapa, Swietenia (Meliaceae). 

b. Parenchyma bands narrow; fine-celled. Pores small. Rays r or 2 

(3) cells wide; homogeneous or nearly so ................ . . 97 
97 a Raphides present in enlarged parenchyma cells. Raputia (Rutaceae). 

b. Raphides absent . .. .. . .. .. . . .... Cupania, Exothta (Sapindaceae). 

98 a. Septate fibers limited to immediate vicinity of vessels. . . . 99 
b. Septate fibers of general occurrence . . . . . . . . . . . . . . . . . . . . . . . 101 

99 a. Rays I or 2 (3) cells wide and less than 3S cells high. Pores 
medium-sized in part . .. .... . ........... . . W a/Jacea (Ochnaceae). 

b. Rays 1- 4 (7) cells wide and up to 6o or more cells high ... .. .. roo 

100 a. Pores large in part. Vessel-ray pitting unilaterally compound. 
Cespedesia (Ochnaceae). 

b. Pores small to minute. Vessel-ray pitting not unilaterally com-
pound . .. .. .... . .. . . ... .. . . .. ............. Tyleria (Ochnaceae) . 

101 a. Rays mostly uniseriate and lowi occasionally biseriate. . . . . . . 102 
b. Rays often 2- 4 (7) cells wide and up to 6o (too) cells b.igh .... 104 

IO'l a. Fibers frequently crystalliferous ....... . Podopterus (Polygonaceae). 
b. Fibers not crys talliferous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103 

103 a. Pores small; mostly in radial mul tiples and rows. 
BelopQont, Pachystachys (Acanthaceae). 

b. Pores very small; mostly solitary. . . .... Sttnosolm (Apocynaceae). 

10
4 

a. Parenchyma sparingly para tracheal and diffuse .. . ..... Rubiaceae. 
b. P arenchyma virtually absent . . . . . . . ...... . · · . · · · · · · · · · · · · l OS 

10
5 a. Marginal ray cells usu~ly pr~cum~ent; interspersed . rows of 

large cells (square on rad1al sectlon, o rcular on tangenual) com-
mon. . . . . ...................... .. . Gymnopodium (Polygonacea~ 

b. M arginal ray cells square or upright. .. ..... · · · · · · · · · · · · · · · · l 

1
o6 a. Marginal ray cells in part distended, resembling oil cells. Radial 

channels common ....... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · I07 
b. Distended ray cells and radial channels absent · · · · · · · · · · · · · · · to8 

107 a. Latex tubes present in some of the rays. . . ) Pt schitra, S ttmmadema (A poe~ naceae • 

b. Latex tubes absent ... Bonafousia, T abernaemontana (Apocynaceae) . 
. . 'th d fi · t ta of procumbent cells. Taste 

108 a. Multrsenate rays Wl e ntte 5 ra Fl urtiaceae. d' . . . ......... aco 

b. ~0:ys1:,~c~;~~i~dy. ~~~~ifi·ed·;· ~~~i~ ·~i~~p~~a~~~~d(~:~~iceae). 
nght. Taste brtter .... .. . · · · · · · · · · · · · · 
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109 a. Vesscl-ray pitting coarse to very coarse, at least in part. ...•.. n o 
b. \' esscl-ny pitting rather fine to medium . . . . . . . . . . . . . . . . . . . . uS 

1 10 a. ~erfru:ations all multiple, the plates scalariform, reticulate, or 
loramm~te . . ... : . . .•.. • . •. . .MelitJ.Sma, Oplayocaryon (Sabiaceae) . 

b. Perforations exclusJ\'ely or predominantly simple. . . . . . . . . . . . 111 
rn ~· t:tex tu:: p;;ent in some of the rays.. . . . . . . . . . . . . . . . . . . . 112 

. rex tu a .ent. .... . .. .. • .. .... .. .. . IIJ 
~~~ a \'ertically dongated gum cysts present. R avs ·,· ~~ ·; :_:,;,~ .. :d .. 

• =wo WJ e. 
b G Cnutidium (Connaraceae) 
. Oiuml lclysts absent. Rays up to 5 (or more) cells wide .... Moraceae: 

113 n. ce s present in rays or parenchvma or both L 
b. Oil cells absent · · · · · · · · . auraceae. 

114 a. \'essd pits vest~~~ .. . ........ ···'··· · · ·················· 114 

b. \'esse! pits not ves~r~· · · · · · • · · · · · · · · · · · · · · · · · · · · • · · · · · · · IIS 
115 a. \'e~s~l-~ay pitting distin~;l~ ·;.~i~d; fi~~·~d·~~· · i · · · · · · · · · 116 

lar pmmg line . e. ntervascu. 
b \ ' · · · · · · · · · · · · · · · Glandoma (M alpighiac ) 

. ess~l -~ay pitting variable, but not distinctly 2- 'zed I eae . 
lar p!tung coarse . Sl • n tervascu. 

6 R . . . . . •.. . .. . Fudma, ]ussiaea (Onagraceae). 
II a. ay cells very Irregular in size form d 

) h h I 
• , an arrangement (tang 

~ct. ; s eat ce Is common. Vessels apparently without tyloses: 

b. Ray cdh often variable in size but in fair ly den . Acanthaceae. 

~e:~~=ath cells uncommon~ Tyloses usually ~~~n~:~~~ 
117 a. Rhay pits~ ~~~js·i~ ~~; ~a:.;~~i; ·e~~ng· · :~~ ·~f; ··boo· • ·" · .. 

11
7 

s aped ..... , . . . . . . • en merang-
b. Ray pi ts to \'~~Is l;rg· ~ ·;0• • • ":1· · " .. - · .... · · · · · .. \'erbenaceae. 

very arge, round to oval. 

I 8 \• I . Anac:ardiaceae a .. - . 1 a. esse pats Yestured , - .... raceae. 
b. \'esse! pits not ..-esU:~ · · · .. · · · '· .. "· .. · " ...... · · .... . . . 119 

ug a. Rays homogeneous or n;~~; ·:o. . .. .. . . .. .. . . . .. .. .. . . . .. . . 126 

b. Rays definitely heterogeneous . .' ... · • .. · · "" · · .. · · .... · · .. . no 
llo a . Para tracheal parenchyma \'try s • · " · · · .... · · .. " · "· · ·" · 123 

b. Paratrachcal parenchyma abund~arse . · · ·' · · · · · · · · · · · · · .... 121 
121 a. Dilruse crystalliferous parenchvma ~·t;~n·d·s"n· ... . . ... . .. ... .. 122 

' umerous. 
b o· ffi Coccoloba Neomi/1 :p h. (P 

• 1 use crystalliferous parenchym'a str ds aug Ia olygonaceae). 
chambered crystalliferous wood fib a~ s repla~ed by finely 

122 a. Dilruse crysralliferous parench ers ... d upr((hlla (Polygonaceae). 
rays numerous. yma stran 5 common. Uniseriate 

b. Di~use crystallif~;~~; p~~~~~hy~~ '5't~~ · bs. · · · · · .Leguminosae. 
senate rays infrequent a tnt or few. Uni. 

l2J Lb RRays I or 2 cells wide:~~ -~~·~~· ~S· ·~~b· h·~rhalaeoa (Capparidaceae). 
· ays 1-~ (6) c II 'd 1g .. .. e s WI e and up to 40 (So) cells hi·.; ... ....... 124 

g · • • · · • . ••. 12S 
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124 a. Parenchyma apparently absent . . ..•...... . lit/maria (Lythraceae). 
b. Parenchyma terminal, sparingly paratrachael, and in diffuse 

crystalliferous strands .... . .... . .....•.. Sp«M• (Malpighiaceae). 
125 a. Pores distinctly wized. Parenchyma vasicentric, short a liform, 

and sometimes confluent; d iffiuc crys talliferous strands common. 
Banisuria, Banistmopsis (Malpighiaceae). 

b. Pores not distinctly 2-aized. Parenchyma sparse; crystall iferous 
strands few ........... . . Byrsonim•, uplaanthna (Malpighiaceae). 

126 a. Rays homogeneous or nearly so ........ .. ... .. .......... . .. 127 
b. Rays definitely heterogeneous, at least in part . . . . . . . . . . . . . . . 132 

127 a. Ripple marks present, though usually irregular. 
Cybis/IIJt (Bignoniaceae). 

b. Ripple marks absent . . . . . . .. . . .. . .. .. . .. . .. . .. . .. .. .. .. . . uS 
128 a. Parenchyma confluent into bands .................... ·.···· 129 

b. Parenchyma narrowly vasicentric and sometimes terminal; not 
confluent into bands . ............ . ... . ... . ............ · · . 131 

129 a. Parenchyma bands narrow ... . . Tutbuia sttnDCIIIyx (Bignoniaceae). 
b. Parenchyma bands coarse, composing a third or more of ground 

mass .. ...... .. .... . ..................... . ........... . .. I JO 

130 a. Rays r or 2 (3) cells wide. P~res small ...... Tllli~ia (Sapindaceac). 
b. Rays 1-5 (mostly 2- 4) cells WJde. Pores often large 1n part; .more 

or less ring-porous ...................... SIJpind"; (Sap~ndaceae) . 
r 31 a. Rays all uniscriate ........•... M1114JH, UnrnaJ•• (Saptndaceae). 

b. R ays biscriate in part. . . . 
Dialtnopttryx, Dodomua, Thou"''" (Saptodaceae). 

132. a. Oil cells present in some of the rays •.... U~tllulil1i• (Lauraceae). 
b. Oil cells absent .................. . ...... . ... ·.·· •. ·.····· IJJ 

133 a. Small vessels (fibriforrn) with spiral thickeniap. . 
Dtrmt~~«.Jy~t (Scrophulanaceae). 

b. Vcsscls without spiral thickenings ........•. . .•.•. ·. · ·•··•·· 134 
13

4 
a. Parenchyma abundant; in multiseriate buds. : . . .. · .• ·. · . · · · 135 
b. Parenchyma sparse; sometimes in narrow terminal bands. . . . .. 136 

135 a. Parenchyma bands typically initial; crystals common. Rays 1_-s 
cells wide and up to so cells high . . •.•........ Ctdrtla (Mebaceae). 

b. Parenchyma bands within the growth ring; crystals a~nt or 
uncommon. Rays 1 or 2 (3) cella wide and t S (Jo) cells hsgh.. ) 

C.W11It• (Mehaceae • 

11 
• • Ptl/icin-11 (Tbeac:eae). 

136 a. Rays a umscnate ..•.... · • · • · · · · · · · · · • · ·: 
b. Rays in part 2 or 3• sometimes 4 or s, cella wtde · · · • · · • · • · · · · 

1
37 

137 a. Ray cells procumbent in part; not flattened hexagonal (t~~ae. 
b. ~~~)c.eib ·~li ~~~ ~r· ~j,righ;; 'ti~;~~~-h~·~i (~~:t.) 138 

138 a. Rays very high; raphides eometimcss presc~~ {~:,::X~e). 
crowded ' ' • • • ' OUI'OII 

b. Rays no~ ~~y.hiJh;.~Phld~·~ppareatly:,bsent. p:.,;"~). 
medium-sized; not crowded . . • • . .• ··· . norllrtltll , • ._ 
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The plant life of Cuba. By WILLIAM SEIFRIZ. Ecological 
• Honographs 13: 4: 375-426; 64 text figs. ; October 1943· 
"The progress of ecology has been that common to every 

sc1ence: fir~t the recording of obvious and general facts, then 
the careful an?I_Ysis of local conditions, and, finally, experi­
mental .work. I he ecology of Cuba has not yet reached a 
compleuon of the first stage, and until this is done detailed re­
:.earch cannot be fi_ucd into a general scheme. The present sur­
.. ·e~· of the vegetation of Cuba IS primarily a geographical one. 
It IS offered not only for 1ts own intrinsic value, but as a back­
ground for future work. 

"I_t i~ the '"rite~'s hope that p~ysiological and ecological 
stud1es m the trop1cs w1ll greatly mcrease. Both of these sci­
e~ces are based on studies done primarily in tempera te, espe­
Cially north te~perate, countries .... P lant succession and 
chmax associations are as real in the tropics as in the north. 
Pure stands need not come into the picture. The general rule 
lieems to. be abundant species with few individuals of each in 
the trop1cs and few species with many individuals of each in 
the north." 

"1~hc.vegetati~n of Cuba has been divided into nine major 
ac;soetatJons: 1. Co~st. ~. Desert. 3· T hicket. 4. Limestones. 
5· ~avana, 6. Cu~tJ\·ated fie!ds. 7· Communities and guilds. 
8. Forests. CJ· Alpm: ~·cgetatJ?n. To these a final chapter has 
been added on ~laJsl, at wh1ch localitv there are w:1th' 

I . I h d" . , m a r~ at~ve )' s ort !Stance from coast to mountain top fi d' 
tmct v I · · d • ve IS-. J e pant associations, an each typical of a part o( Cuba 
Ma1s1 thus serves well as a final chapter for it is a f. 
the plant associations of all Cuba." ' survey 

0 

, • 'I he wri~cr adheres wholly to his own experiences Ill Cub 
f hough th1s plan leaves some regions unmentioned · a. 
features of the island's vegetation are undescribed'~~ m~~r 
the purpose of this monograph to depict the · uc IS 
Cuba's plant life, not to detail i't ." geography of 

Nectandra coriacea. By C A ROLI NE K c\ • • ' y k B . nLLEN Addzsoma 
•
1 

ew r.r.. otanical Garden) 22 : 1: 9_10 1 ~. l 
pate; Apnl 1943. , • J co ored 
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This species, commonly known as Sweetwood, a rather 
small tree native to Florida, Yucatan, and the West Indies, is 
fully described and illustrated . 

Exploraci6n bot4Dica de Ia Barranca de Tolantongo. By 
LADISLAO PARAY. Bol. Soc. Bot. Mexico (Mexico, D. F.) 1: 

2- 7; 4 text figs.; January 1944· 
An interesting account of a 4-day visit to the Barranca de 

Tolantongo, a xerophytic region about 50 kilometers north­
east of Ixmiquilpan, Hidalgo, Mexico. Among the trees. and 
shrubs for which vernacular names were recorded are: Cnsta­
lillo, f/al/esia g/abra (Apocynaceae); Guayacan? f!eliella.par­
vifolia (Rutaceae) · Manto de Coyote, M()l'lttllta mexuana 
(Zygophyllaceae); 'and Olote, Hoverdenia speciosa (Acantha-

ceae). 

Studies of Central American plants, IV. By PAUL C. STAND­

LEY and JuLIAN A. STEYERMARK. Bot. Ser. Field Museum 
(Chicago) 23: 2: 31- 109; Feb. 14, 1944· . 
"Almost all the new species described o~ the followtng pagC:S 

are Guatemalan and were discovered durmg the four bot~m­
cal expeditions to that country conducted on behalf of F1~ld 
Museum of Natural H istory by the authors. The pa~r m­
cludes a few nomenclatorial changes found necessary m ~he 
course of preparation of the Flora of Guatemala, manuscnpt 
of which is now well advanced." 

El hule y nuestra flora. By jost loNACIO Aourus G. Revista 
Agricola (Guatemala) ~: Jo-t'l: tr3J; Oct.- Dec. 

1
943· 

An annotated list of the latex-yielding trees and srr,bs 
rowin in Guatemala. They represent J6 genera o o.ur 

familie~, namely, Moraceae (J), Apocynaceae (4), Euphorbta-

ceae (4), and Sapotaceae (S)· 
.-a .. .w By H DANIEL. Meddltn, 

Por los predios de 1a flora rv.- • tL t fi 
Colombia, Nov. 1943· Pp. IS; 6X x 973; S texf Co~~mbian 

d 1. f SJ snfi!Cies of 17 genera o 
An annotate 1st o .r-- th DepartmentofMedellin 

Melastomaceae, mostly nattve to e 
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and all represented in the herbarium of the Colegio de San 
J ose. 

Cal~asia .. Bole~in del lnstituto de Ciencias Naturales de Ia 
l m' er-•tdad :\ ac10nal de Co lorn bia, Bogota. No. 9, J an. 6, 
1944· 

Cot."TENTS (botanical) 

Plantae colombianae, VL Investigationes specierum Saurauiae· locus 
secundus (pp. 315-3'l3; 1 fig.), by R. E. ScHuLTES • 

Pl~tae austro-americanae, ll. De investigationib~ generis Herranitl 
diversa~ observationes (pp. 325-336; 1 fig.), by R. £.ScHULTEs. 

A cheek li)stbof the Colombian and presumed Colombian Cactaceae (pp 
337-355 • y LEON CROl'l.AT. • 

Eut!~:~~eae novae vel criticae colombianae, n (pp. 357_362), by LEoN 

Necw species of Halenia from Colombia and Venezuela (pp 363-366) b 
AROI.lSE K. ALLEN. • • y 

El carreto o cumula (Aspidosperma Dugandii S ) 
fig.) by ARMANDO DuoAND. tandl. (pp. 367-3~; 1 

Capparidaceae: Stuebelia Pu sinonimo de Belencit4 Karst ( 
.373), by AntANDo DucAND. en PP· 37

1 

N~'"!sno':i~~:~:~re el genero Ficus en Colombia. n (pp. 375-386), br 

Palmas nuevas o criticas colombianas ( 8 
DUOASD. pp. 3 7-395; 'l figs.), b)' A RMANDO 

El quishuar u olivo del p!ram.o u li d 
incana H.B.K., fam. Lo . 0 vo e los Incas, Buddleia 
Flora (Quito ~~c d. ) ~aruaceae. By :\1. AcoSTA Sods. 

' ~ ua or 3· 119-125· Decembe 
Th Q · · · ' r 

1
943· 

e uts~uar IS a little tree rarely I 5 feet h" h f 
occurrence m the paramo f E d tg o common 
form!> thickets. Jn carlv ti~e~ the~~~ or where i~ frequently 
the can·tng of their idol, ·h" h as lpreferred Its wood for 
b 

· s w JC were avtshl d d 
urned dunng the fiestas of th R' . . P Y a orne and 

the paramos and so~e of the~ atm~. resent inhabitants of 
use the wood in construction ~teran me settlements ltke to 
com~ined with high resistance t~c~~~: of as .great strength 
provtdes excellent fuel Th h Y and tnsects. I t also 

f 
· e aut or recommend h b. 

ment o many colonies of the trees in I L . s t e esta ltsh-
not occur naturally in order to ex;end o~a Jtles where they do 
~wer the paramos and thus supply dd~ .e rani ge of the species 
Jn the treeless regtons. . . a Jtlona sources of wood 
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Joolia pulchenima, UDa nueva especie ecuatoriana de Rubi­
aceae. By WILLIAM CAMPBELL STEE RE. FIDra 3: 195-198; 

December 1943· 
The new species is a tree about 33 feet high and 10 inches in 

diameter discovered by the author at an elevation of 'l<>CXr 

2.100 meters in Provincia de Napo Pastaza, Cant6n Sucum­
bios, Oriente, Ecuador. Because of its beautiful,_ jas.min~­
scented, roseate flowers it is recommended for cul t1vatton m 
parks and gardens. 

0 plnho brasileiro. By GAsT.Ao oo NAsciMENTO CEc~Ano. 
Pub. No. 850, Servi~o de Informa~io Agricola, Mtn. da 
Agr. Rio de Janeiro, 1943· Pp. 39; 6}4 x 9; JO text figs. 
A w~ll illustrated account of the Parana P.ine,. A~aucaria 

angustifolia, with particular reference to grow!Dg 1t m forest 

plantations. 

Breves informa~ssobre aPiptadenia co~nis (''~care") • 
By Servi~o Florestal, Min. da Agr., Rio de Janetro, 1943· 

Pp. 8; 6}4 x 9; 4 text figs. . . 
The Jacare is a mimosaceous tree noted for tts ra~d 'tiwf,th 
d ability to regenerate itself by sprouts,_ hence v ua e ~r 

~anting for firewood. This leaflet (Servt~o de lnf~rm~ao 
Agricola No. IS} describes the tree and how to grow Jt. 

noz do Brasil (castanho do Pari). By HANNl~AL Po~tro. 
A Pub No 7 Serviro de lnforma~o Agricola, Mtn. da Agr., 

• • ' 7 6'" "9Plates 
Rio de Janeiro, 1943· Pp. 19; 74 x 9'. . in and 

An illustrated acco~nt of J!'e ;!~f~h~ l~:,nian 
merchandising ofBrazJl n~~' e ts are much better known in 
tree, Bertlwlletia e~e~~aG ~B~~ain than in southern Brazil, 
the United States an . rea hlet is to stimulate local interest 
and the purpose of this pamp 
in this valuable product. , 

in46ltria estratlva pua o Brasil. 
Goma de ma&C&I'· lfoft tim No I4t lnstituto Central 

By G&EGOJUO BoND~J.. dBolBahia 1n:_3. Pp. 2.8; 6 x 9; 8 figs. 
de Fomento Economtco a , r< 
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Calls attention to the large number ofSapotaceae and (i 
. '\poC}:n~ceae of B~hia, and of eas tern Brazil in general a t~w 
deser'J tnvesS tJgatton as a potential source of chicle or ~hici: 
e9un• ent. orne of these are well known as fruit trees in 
hra, t.g., Lucuma tor/a Mart., Ecclinusa ~ ifl M Ba-
Lucuma nn11osa A DC d p . amt ora art., 
K hi L:l h . ., an radosta lactescens (Veil) 

u m., ww e o t ers are known onl b h . . 
names or are still practically 1 Y l Y t etr vernacular 

D 
or compete y unkn B E 

AHLGREJI.", Chicago NatunJi H isto M own.- . . ry useum. 

Recopilacion tecnol6gica de b . By J uuo C. BERTELLI Re ot~ca Y de patologia vegetal. 

L
. · o. n.soc Ing .tfgr (M · 
ruguay) 15: 

4
: 
35

-6
9

. D be · · · on tevtdeo .. , ecem r 1943. ' 
The present work consists f .1 . 

concepts used in botan d o h a compl atton of terms and 
the bibliography cited ~t~ P ytopath?logy, according to 

, some suggestiOns of the author." 

Euphorbiaceae argentinae . Ph Cluytieae Ma.nihote . yllantheae, Dalechampieae 
ELL. Lillo~ (Tucuma~)· ~y A. LouRTEIG and C. A. O'DoN~ 
plates; l9·l-3- 9· 77-173 ; '21 text figs., 2 maps, IS 

p " In the present revision the auth 
hyllanthus, Dalechampia C "d ors study the genera 

hot. T hey describe a new ' n.' oscoius, Jatropha, and Mahi-
. · spectes Jatro-nha p · 

vanettes, 7: exc:sa var. oiridijlord a d r . etranoi, and two 
Dalechamp:a stipulacea var ~ . n J. excua var. pubescens 
tubulosus var. triloba Jat · /:a' nor, ~nidoscolus LOjgrenii c· 
ln:roiloba, and Mandwt m~:f:t.ftor.grosszdmtat~, J. ribifoiia ~ar: 
ttme tn Argenttna." a are menttoned for the first 

Malpighia~eae argentinae. B C , 
TEIG. Lzlloa 

9
: 

221
_
316

. Y ·A. 0 DoNELL and A Lo r , ro text fi · UR-
943· gs., 4 maps, 18 plates · 

" Th ' 
pi h. e authors study systematical) h 
(! fl ta~eae. They mention for the fi Y. t e Argentine Mal-
c~lo~w~ng spbrecies : Tetrapterys ambi:~~ tB•me ~or ':lrgentina the 

. su olunda R o , anzster:ops · l . 
Stigmatoph llum d ete:opler)'S hipericifolia ts meta. 'It­
and they 1 k hasslerranum, and /lsp. , H .. syloatzca, 

ma e t e new combinations ~ca?a lm earifolia, 
spuarpa pulchella 
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(Griseb.), Banisteriopsis metallicolor (Juss.) O'Don. et Lourt . 
var. subrotunda (Nied.), B. m. var. sericea (Nied.), and B. 

nitrosiodora (Griseb.)." 

Lytbraceae argentinae. By A. LouRTEIG. Li/ioa 9: 31 8-4'21; 
'27 text figs., 1 map, 7 plates; 1943· 
"The present paper is a revision of all the species ofLythra­

ceae of Argentina. Here the author describes the new species, 
Cuphea Bonplandii, and the new varieties, Cuphea racemosa 
(L.f.) Spreng. var. discolor, C. r. var. pa/ustris, and C. meso­
stemon Koehne var. missionera. The following species are 
recorded for the first time in Argentina: Ammannia latijolia 
L., Cuphea costa/a Koehne, C. ingrala Cham. & Schlecht., and 

C. ianthina Koehne." 

A revision of Couma and Parahancornia (Apocynaceae). 
By JosEPH MoNACHINO. Uoydia (Cincinnati, 0.) 6: 4: 

229-247; December 1943· 
"In this article Couma and Parahancornia are revaluated. 

Couma oblonga and C. amara are transferred to Parahancornia. 
Four names [C. sapida Pittier, C. guatemalensis Standl., C. 
capiron Pittier, and C. caurensis Pittier] are placed in sy­
nonymy under Couma macrocarpa, and three new species are 
described in Parahancornia. An attempt is made to summarize 
the more important taxonomic information concerning these 
genera and their species, whereas all outstanding non-taxo­
nomic references are at least included in the bibliography." 

Studies in the Simaroubaceae, I. The genus Castela. By 
ARTHUR CRONQUIST. 1ourn. llrnold Arboretum 25: I: 

1'2'2- 128; January 1944· 
Contains an historical account of the genus Caste/a Turpin 

and a catalogue and key to the twelve species. Caste/a spinosa, 

a spiny Cuban shrub, is described as. new. . 
"There are several obvious spec1es-groups 1n the genus 

Caste/a. Caste/a erecta, C. galapageia, and C. tortuosa are 
closely related and only doubtfully ~istinct . Presu!"ably they 
had a common ancestor in relanvely recent time. Three 
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~uban and one j ama1can ~P:d~s furm a~other closely knit 

P. C spinosa C.J·acqumifo!ta, C. calctcola, and C. macro-{!rou . . ' . h d 
phylla. The characters on wh1ch t ese are separate are 

· or and thev too would seem to have had a recent common 
mm • ' d" d C ancestor. A third group is formed b): C. Twee tt an . coc-
dnea ,f South America. Though obviously related, these two 
speci~s are amply distinct. Of t he three remaining species, C. 
pminsularis seems to be an offshoot of the C. macrophylla 
group, C. retusa forms a connecting link between the C. 
mturoph_vlla and C. erecta groups, and C. depressa is evidently 
related to C. errcta." 

Anisotropic contraction of wood and of its constituent cells. 
By R. D. PRESTON. Forestry (Oxford, E ngland) 16: 3'2- 48; 
194'2. 
"As a result of observation of cell dimensions and wall 

structure m fibers of hardwoods and tracheids of softwoods, 
it appears that the amsotroptc shrinkage of these cells on 
drying arises as a consequence of the amsotropic properties of 
their cellulose complex. A theoretical discussion is presented, 
admittedly in a very s1mple form, of the connection between 
swelling behavior of cellulose and of whole cells, and the 
experimental observations are found to agree closely wi th 
predictions. It therefore follows that anisotropic shnnkage in 
wood in bulk may also be connected with the properties of 
the cell~lose complex, expressed in terms of the cell types 
composmg the wood. As far as the data now available are 
concerned, longitudinal shrinkage in wood appears to be of 
the same order as that observed here m single cells and 
further, yields a figure for the average m1cellar inclmatton of 
the cons~ituen7t c.ells very close to that determined by di rect 
observation. \ anous other features of anisotropic shnnkage 
of wood prove also to be in harmony with the present theory 
Fina~ly, i.t appears that the development of stresses i~ 
growm& t1mb~r may ~ot be unconnecte~ with the sweUing 
propert1es of 1ts constituent cells, followmg the lines of the 
present theory."-Author's summary. 
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MISCELLANEOUS NOTES ON TROPICAL 
AMERI CAN WOODS 

By SAMUEL J. R ECORD 

Known range of Phyllostylon extended to Ecuador 

Ph_y/lostylon brasiliensis Cap., the only species of this ulma­
ceous genus, is a small to medium-sized tree with a wood some­
times used commercially as a substitute for Boxwood. I t IS 

known to occur in Cuba, Dominican Republlc, Haiti, south­
ern Mexico, Guatemala, Nicaragua, Colomb1a, Venezuela, 
southern Brazil, Paraguay, and northern Argentina. I have 
recently identified as this species a wood sample collected by 
members of the U. S. Forest Service in Ecuador. T he local 
name 1s g1ven as Candela. 

Billia in Ecuador 

I n J une 1943 Dr. Elbert L. Little, J r., wh1le m Ecuador on 
the Latin Amencan Forest Resources Project of the r. S. 
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~orest Sen ·i_ce, collected specim ens of a t~ee known .as Capuli 
m the Prov,nce of :\'lacucht. The herbarmm matenal which 
is sterile, was not recognized at the U. S. National Herbarium 
but a resemblance to Caryocar gfabrum was noted. ' 

The wood, whtch is of about the consistency of Birch 
(Betula), bears httle or no resemblance to Caryocar. Since the 
r~ys are all ~mserate, ~h~ wood accordmgly belongs in Key 
~o. 14, p~bhshed m thts tssue, and it is readily located when 
the followmg characters are known: ( 1) \\'ood of normal struc­
ture; (r~) v~sel perforations simple; (25) vessel pits more 
than 4~-t tn dtameter; (p) vessels not all solitary; (56) paren­
chyma not reticulate; (67)_ ripple marks absent; (70) fibers 
n.ot septate; (8;) ves~els w1thout sp1rals; (93) vessel-ray pit­
tmg stm~la~ to the mten~ascular; (98) parenchyma not in 
bands wrthm the growth nng; ( 103) vessel pits not vestured. 
(107, 109, 111) parenchyma bands all apotracheal and ter~ 
rrunal, and composed. of several rows of cells- Billia (Hippa­
casta~aceae). A detatled descnption of this wood appears in 
Tropteal Woods s8 : r-2. 

My determinatl~n o.f this wood as Billia has been con­
firmed b~: an exammatton of the herbarium material b}' Dr. 
~on Crotzat .. Th~ spec1es IS probably B . columbiana Planch. 
& Lmden, wh1ch 1s known to occur from Gutamala to Ve 
zuela ~nd Colombia. I have no knowledge of its having b;ee~ 
found m Ecuador before. 

Humiria Discovered in Central America 

. In . Tropical Woods 77: 8 9> P.larch I' I 944• I told of ha vin 
tdentlfied a Costa R ican wood sample labeled " I h . . g 

" f{ . ' ra c l rJ -
cana, .. as umrrza, one of the three genera of a famil 
(Hu~mac~a<:) not then known to occur outstde of South 
Amenca . . 1 his resulted Jn a search for the tree in t h {t 
and the discovery by Da vton and Barbour of e .orest 
Fantanea, also of the .Huminaceae I . a nedw shpecles of 
th h' fi d d 'd · lllSiste owever at t Is n I not settle the question as to th ' . ' 
the anginal sample, which I stdl believed to be lr lde~~l ty of 
lt now appears that on May 7 I b umma. 

they found the Vantanea, the sa~:~~il:c~~~ ~~on~h ?ddore 
wood sample and stenle herbarium mate . I (Do tame a n a ayton & 

No. 79 THOPICAL WOODS 3 

Barbour 3004) of a tree known locally as Campana. The • 
material was sent to Paul C. Standley who, not recognizing it, 
forwarded a small leafy twig to me for study. I replied on J une 
14, 1943, that "it seems to fit best in the Theaceae, though 
I cannot place it exactly." There the matter rested until the 
middle of May 1944 when I received a piece of the mature 
wood. This, and also Merker, Scholten & Day ton No. 3041 , 
collected on the same date, I recognized as probably congen­
eric with t he original sample obtained at a sawmill. Mr. Stand­
ley agreed with my identificatio n of them as llumiria and 
added: "Both of the specimens are sterile and canno t be 
described as new, which I presume they are." Both collections 
were made in rain forest at an altitude of 75o-9oo feet in 
L im6n Province. No. 3004, from "hills above La Florida," 
was 6o feet high and 12 inches in diameter, breast high. No. 
3041, from "hills four miles south of Sequirres," was 8o feet 
tall, 28 inches, d . b. h., and had a usable bole length of 4-0 feet. 

As previously stated (Tropical Woods 77 : 9), the first Yale 
specimen of H umiria wood from Central Amenca was ob­
tamed by Dr. Alvin G. Cox in Bocas del Toro, Panama, 20 
years ago. T wo Costa Rican samples were. supp~ied. by G. 
Proctor Cooper in 1927, one from the Guaplles Dtstnct, the 
other originally from the Province of Puntarenas. All of these 
were from boards cut in local sawmills. 

The wood of Vanla7!ea is considerably denser than that of 
Humit·ia, and logs are better suited for hewing into structural 
t1mbers than for sawing into lumber. Dr. Alexander F. 
Skutch in a recent letter from h1s home in San I sidro del Gen­
eral, sa'ys : "There is a good deal of Ira Chincana among .t~e 
heavy tunbers of this house. It IS so exceedmgly hard that It IS 

di fficult to drive a natl into it without first drdling a hole." 

Included Phloem in Pera Wood 

In an excellent collection of about ?.00 Surinam wood sam­
ples sene, with herbanum vouche;s, to the Yale S~hool of 
Forestrr by Dr. Gerold Stahel, . Dtr~ctor of the Agncultur~l 
Experiment Station at Paramanbo, IS one (No. 82) of Hatsl­
balli, Pera bicolor (Kl.) Muell. Arg., charactenzed by conspiC­
uous, more or less concentric bands of included phloem. A dtsk 
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from a trunk 40 em. (16 in .) in diameter shows 6-10 of t hese 
bands, m part fairly regular, but mostly irregular and broken, 
with local anastomoses. Dr. Stahel says: "If not sawed im­
medtately after cutting the tree, the wood dries and spli ts 
into man) concentric pipes along the interxylary phloem 

layers." 
In the 1 ale collections are wood samples of ten species of 

Pera, mcluding three specimens of P. bicolor, and none shows 
any laminattons of mcluded phloem. Some of them, however, 
have peculiar radial growths which appear on tangential 
section as open ducts. For want of a better name, I have 
referred to them as" radtal channels," and I have recorded 
~he occurrence of. the same.or of similar} y appearing structures 
m c~rtam Amencan spec1es of Alchornea, Conceveiba, Con­
cevetbastrum, Croton, Euphorbia Gauarretia Mabea P-a 
S 

. ) ) , .. , ) 
aptum, and Senejeldera. In the Stahel specimen these struc­

tures are v~r) numerous and appear to be phloem bridges or 
slender radtal connections between the bands. Their exa.ct 
nature cannot be ~etermined from the study of dried material. 
I have noted radtal phloem in fusiform rays of Antoni-a and 
Bonyzmia (Loganiaceae). 

The families in which open radial channels of one kind 
or anorh7r have been reported are: Apocynaceae Cactaceae 
Euphorb1aceae, Koeberliniaceae, Liliaceae (Yucc~), Logania~ 
ceae, Solanaceae, Thymelaeaceae, and Tiliaceae (H eliocarpus) 
Four of_these families have one or more genera characterized 
by vertical strands or bands of included phloem na 1 .. 
A · (L · ) E h · ' me \ · pocy ~aceae yorwa , up orb1aceae (Dalec/1am tJia P- ·) 
Lo ( 1 

. B . r , Ha , 
gamaceae .· ntoma, onyuma, Logania Strychnos) d 

Thvmelaeaceae (Aquilaria, Brachythalamu/ Dirca r; ~ an c · · L' , · , ryrtnops 
yrmopsu, tnostoma, Lophostoma, Synaptolepis). ' 
Accordmg to Solereder (Systematic anatomy of t}Je di 1 •I 

dons • PP· tt6o-t t6t) in traxylary phloem ~ccurs · co) c­
f ·1 · 1 · m manv am1 1es, me udmg some or all of the members of th A · 
ceae, Euphor~iaceae, Loganiaceae, Solanaceae, a~d ~~~;na­
!aeaceae men~10ned above. "The term 'intraxylar1 hl~:~ b here t~ken 1n ~ gener~l sense to include those grouts of so( 
dfst ~h,ch.are situated Internally to the ring of vascul b t 

es; m their further course these phloem-groups bend :~t i~~~ 

TROPICAL WOODS 5 
No. 79 
the leaves together with the leaf-trace bundles, ~n the tnner 
side of which they are situated." Since these rad1al channels 
often suggest lea( traces, principally because of their posi~ion, 
perhaps they represent cavities which originally ~ontamed 
extensions of phloem from the outer edge of the p1th to the 

leaves. 

f/IROLA GUATEMALENSIS (HEMSL.) WARB. 
IN MEXICO 

By CHARLES Louts GILLY 

New York Botanical Garden 
(on leave-of-absence) 

Although a small handful of oil-seeds, which was brought 
to my attention in Mexico several. months. ago, could be 
assigned with certainty to the famtly Mynsttcaceae, they 
could not be positively named at that time. Only Standley_'s 
"Trees and Shrubs o( Mexico" was available to me as an a1d 
to the identification of these seeds and, because of the very 
scant description published therein (Contr. U.S. ~at. Herb. 
23 ( 1) : 284. I 920) and, also, since ~he see_ds had come from 
the Pacific slope of the State of Ch1apas, 1t could not be de~ 
cided whether they were referable to Compsoneura Sprucet 
(A. DC.) Warb., the only previously recorded me'!'ber of the 
M yristicaceae in Mexico, which has been collected 111 the Gulf-

coastal State of Tabasco. 
The first lot of seeds had been collected in April or ~lay of 

1943 by l\1r. Thomas l\l acDougall, of New York City, 
who has spent at least three months out of e.ach of. th~ last 
sixteen years exploring and colle~tmg Ill Mextco, prmctpally 
m the States of Oaxaca and Chtapas. In the early part of 
March 1

944
, MacDougall obtained addit.ional seeds, to­

gether with capsules and leaves, from ~pprox1m~~ely the same 
location· and a month later Sr. M01ses Muguerza, of Ca­
caohata~, Chiapas, was ab~e to furnish me with flowering 
branches from the same reg1on. . 

The MacDougall material ~a~ ~ollect~d near ~acaohatan, 
and very probably in the Mumc1p10 of 1 mala Ch1co, State of 
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Chiapas, only a few air-line kilome~ers insid~ th~ Guatemala-
1\.lexico boundary; exact date of thts collection IS not known, 
but a photograph of the trees, made ~t the ~ime by Mac­
Dougall, indicates that the boles attam a dtameter of at 
least 70 centtmeters. The l\lugiierza specimens were also 
obtained near Cacaohatan on April I I, 1944; Sr. Mugiierza 
has written me, in part and in the Spanish, as follows: "I am 
sending you the specimens from three different trees, in three 
different packages. No. 1 and No. 'l are from trees which are 
about 10 meters distant and their height is about 30 meters. 
No. 3 IS from a tree whtch is about 400 meters distant from 
the other two and its hetght is about the same as that of the 
other two. The flowers are small and yellow in color. These 
trees are located on the left bank of the Rio Cahuacan, about 
50 meters from the edge of the river; there are some trees 
on the high level portion of the finca, but these have already 
fimshed blooming." 

Reference to A. C. Smith's recent treatment, "The Amer­
ican Species of Myristicaceae" (Brittonia 2(5): 393-510. 
1938), and a study of the accumulated material now before 
me, indicate ~hat a second spec1es of the family Myristicaceae 
can now be listed as a member of the Mexican flora; Virola 
guatemalensis (Hemsl.) Warb. 1s the first represen tative of 
t~1s ~en~s to be found in Mexico. The previously known 
dJstnbutton of thts spectes has been given by Smith (I.e., p. 
499) as Guatemala, Honduras, Costa Rica, and Panama. As 
p_resently known, then, the distribu tion of this species con­
SISts of five apparently disjunct areas: (1) from Huixtla and 
Cacaohatan, Chi a pas in Mexico along the Paci fie slope to 
som~where 111 the Department of Suchitepequez, Guatemala; 
(~) t.n the Dep~rtment of Alta Verapaz, which lies mainly 
w1thm the Canbbean drainage of Guatemala· (3) in the 
Lancetilla valley of Caribbean-coastal Hondura~ · (4) on the 
sl~pes of the Voldn de Orosi in extreme northwe~tern Costa 
R~ca; and (5). in. the_ Chi riqul region of western Panama. 
Whe_ther the d1stnbut1on of the species might be more or less 
con~muous between Ch1apas and Chiriqui (no collections 
havmg as yet been reported between the disjunct areas listed 
above) cannot at present be determined. Altitudinal range of 
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the species is not completely known. Smith cites 350 meters 
for the Suchi tepequez specimens and II 'lO. meters for the 
Costa Rica material; the Cacaohatan area hes between 400 

and 450 meters above sea level. . . . 
The extension of range reported 10 th1s paper IS, ;tctually, 

not very great. The airline distance from Cacaohatan to the 
nearest point on the western boundary of the Dep~rtment of 
Suchitepequez is only 75 kilometers, or abo~t 45 m1les: It can 
be logically assumed, I believe,_ that the_ spec1e~ occurs tn more 
than one locality within the mtervenmg regton; Dr. W. J. 
Martin, a field man of the U. S. Department of Agriculture, 
has informed me that this tree grows near RetaiJ:uleu \c~p­
ital of the Dept. of Retalhuleu, Guate_mala, wh1ch adJOIIlS 
Suchitepequez on the west), but spectmens have not yet 
been obtained from this locality. MacDougall reports that 
colonies of the species are found westward from Cacao­
hatan at least as far as Huixtla (Km. 376.3 from Vera.cruz on 
the Veracruz-Suchiate railroad), a clistance of apprmnmately 
40 kilometers, and perhaps further: 

In both the Cacaohatan area and 111 Guatemala, as reported 
by Smith Virola guatemafensis is called Cacao BoJador by the 
natives. The commonly interchangeable usage of _b and v 
("boJador" or "volador") is noticeable in the vanous r~n­
derings of this vernacular name. Be:ause of _the. confuston 
thus created, it may be of more than JUSt passmg_ tnter~t to 
note that the name Cacao BoJador is also applied,_m C~tapas, 
to the seeds of Licania arborea Seem., a co~meroally tmpor­
tant oil-seed of this and other parts of Mextco; however, the 
seeds of this latter plant, a member of the Amygdalaceae, 

monly known bv the vernacular names of 
are more com · . · f 
Cacahuananche and Totopostl~ 111 .the ~extcan are~s o 

· 1 product"1on An umdenttfied otl-seed, whtch I commercia · · 1 d 
have not as yet seen, from the State ofTabasco IS a so _rep~rte 

C B I d . whether this will prove to be a Luama or as acao o a or, . . · d. · h 
C Sprt.,ces· or whether thts ts an 111 1catton t at 

ompsoneura ~ ' b d 
some species of Virofa may grow there, cannot now e e-

termined. 1 1 h "1 
In Virola guatemalensis both the see? kerne am t e an 

which encloses the seed are sources of 01!. I have before me a 
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sample of the otl from the thick waxy aril, expressed in a crude 
nat1ve f!lan~1er almost two years ago; despite the fact that this 
oil ("hich IS ~sed by the natives of the Cacaohatan region 
as a hair-dressmg ~nd for epidermal massages) was ke t for 
more than _a year m the warm and humid climate of P h 
e Ch · · sout -
astern tapas, tt JS m excellent condition and exhibits no 

evidence of rancidness or other form of d t . . a1 · f h e enorat1on An 
an ysis o t. e Oil from the seed kernel, which seems to be of 
posdsJble use 111 the preparation of fine cosmetics is now b . 
rna e. ' emg 

Smith Vc., P· 3~5) records that wax obtained from h 
seeds of Vzrola surmamensis (R ol.) Warb ( I l l t e 
species With a distnbution from the th. a ~ose y re ated 

:~ ~h.'k~~i::; :~~ ~~~:~~~~':h' ~~~th~;~ Br~~iJ~;~~:.: 
seeds of Virola sebifera Aubl (whic~t e OJ or wax ~rom the 
through northern South A · ranges from Nicaragua 
Brazil) is used medicinaUy~1enca as far as Peru and southern 

In the pnncipal deta1ls of I · fl 
structure the Chlapas s . eaves, m or~scence, and flower 
terization of l'irola guatf,~~~me~s. ~gree With Smith's charac­
of the I\lugu·· erza mate . 1 enszs, owever, some of the leaves 

1 
na are as much a · 

ength and the ultimate flo f . I s JO centlmeters In 
florescence (with IS to no flwer aSCIC es of the staminate in-
A 

· c • nowers each) ar 1 on1erous than the sp · . e apparent y more . ecimens cxamm d b . S . h 
mentions color of ariJ for I . e ) mJt . Smith 
recognizes in the genus ~n. ~ lone 

1
of the_ 35 species wh1ch he 

A C S 
tto a, t 1e ani of f/ 

· · · m. ha vmg been d b d , · macrocarpa escn ' " . 
Forests and Flora of British ~ lo~~u~:d;, Standle~, 111 "The 
B?t·. I2: 140. '936) descnbes th . s ( ~~bL FJeld Mus. 
Plttler ( = V. Kosclmyi \\"arb e a~J·I of Vzrola merendonis 
dose!y related to V~ guatem;/cc?r mg to Sm~th), a species 
~ultl-lobed, deeply laciniate A::~~\:f w~teh or pink. The 
t e seeds of the Cacaohatan m . I I s '~. JC almost cover 
are a _brilliant orange-scarlet (~~e:~ of '" zrola ~uatemalensis 
And, m conclusion, it might be ~st vermdJOn) Jn color. 
the fresh seeds which I h me_ntloned that the testa of 
brown and not blackish ave exam111ed is a glossy medium 
b · . , as recorded by S · h r -anum matenal which he . d mit lOr the her examme . -
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THE STATUS OF THE GENUS LECOSTEA10N MOC. 
& SESSE 

By P AUL c. STANDLEY 

Chicago Natural History Museum 

The history of the generic name Lecostemon Moe. & Sesse 
is an example of the comedy that somet1mes intrudes into the 
normal prosaic paths of botanical nomenclatures. The genus 
was described in 1825 by De Candolle, who based it upon one 
of the celebrated drawings of Mex1can plants prepared more 
than 175 years ago under the direction of the precursors of 
Mexican botanical exploration, Sesse and Mocino. The draw­
ing (rather a copy of the original), of which there IS a photo­
graph in the Herbarium of Chicago Natural History ~luseum, 
is a good one and perfectly characteristic when one knows 
what the plant is that it represents. Without accompanying 
herbarium material it is not quite so easily understood. 

De CandoUe decided that the plant illustrated belonged to 
the family Rosaceae, which was a decided mistake in judg­
ment, although as a matter of fact he listed the genus at the 
end of the Rosaceae in the Prodromus as one of three "genera 
Rosaceis affinia." The genus has been listed among the 
Rosaceae by all later writers upon Mexican plants, although 
no one ever found any Mexican plant of that family that 
agreed with the original description -for very good reasons. 

I n 1853 Bentham (in Hook. Journ. Bot. s: 293) gave an 
''emended" description of Lecostemon, referring it definitely 
to the Rosaceae, and describing four new South American 
species. As a matter of fact, the plants he described have no 
resemblance whatever to the original Lecostemon, but he had 
become convinced for some reason that they were congeneric. 
He noted certain differences between his plants, De Can­
dolle's original description, and th~ Sessc and Moci?o draw­
ing, but dismissed them lightly, statmg that the d~awmg prob­
ably was carelessly made and De Candolle m1sled ~>" an 
inaccurate representation of the plant. As a matter of tact 1t 
was Bentham and not De Candolle or Sesse and .Mocii\o who 

was misled. 
I n 1905 Gilg and Pilger published a new genus, RhaMo-



JO TROPICAL WOODS No. 79 

dmdron, of the Rutaceae, w~ th a single species. This later was 
found to be svnom mous wrth one of Ben tharn ' r -· v · 11· · s I..ACOstemon 
species. r:.ventua ,. all his other South A . . 
1 

_ • merrcan spec1es of 
LCCOstnno11 were transferred to Rhabdo .J .J d 

d 
'b d . . uenaron an some new 

ones e.scrr e , prr nclpalk bv H uber Th • . d 
pages rn most floras bet.we~n the Rosa~re arc ~ g~o many 
T he genus Rhabdodmdro1t dis eae an utaceae! 
uco.sl(mon species. poses of the South American 

I I 
~\hlhrl~ studying som: of the sheets of the Sesse and Mo ·­
cr anum, now· at Chicago the . t h . crno 

h I 
, wrr er t ought he r •c ·. d 

t e ~tcoslemon drawmg and fi ll I c ognlze 
l 

· 1 na Y ocated a · J h 
larnun spec'lnen so like i t th b bl . smg e er-
from which the drawing wa atlr;.~ Y .'t IS the specimen 
the plant is the one Ion k s rna e. ere IS no question that 
a tree of the Ttliaceae (g Enlown as Sloanea quadrivaluis Seem. 

or aeocarpacea ) · f 
1 

ern an~ southern Mexico throu h all eh rangrng rom ~est-
countnes, chlefh along th p -~ t e Central Amencan 
m_on i\.loc. & Sesse is the;efoar~ c cbast, to Panama. Lecoste­
ot the much older genus S' to e reduced to S\'nonvmv 10anea and th t 11 · ' • • 
1s necessary : 1 e IO owmg new name 

Sloanea ternifiora (~toe. & Sess ' 
l..ecostemon temijlorum \I & S , e) Standi., com b. nov. 
1825· Sloanea quadrivalrm ~- Besse \~x DC. P rodr. '2 : 639· 
185" eem. ot. ov. llerald 85 pi .)• ' . . 15. 

FORESTS OF EL GE NER>\L VALLEY, COST:\ RICA 
By WILLIA~f R. BARBOU R 

U. S . Forest Servia 
l nformation included h . 

wr~ter ~·h i le serving as a r~~e~nb;a~tbtamed in '943 by the 
the Latin America Forest Reso ~he .Costa Rtca party of 
:-;am,e year_ while on detail wi thr~h: ~Oject,_ an~ la ter in the 
onl} relattvely small po t " [ L · S. Engrncers Wh.l 
a ·t 11 • r tons o El G · 1 c , c ua y covered on th eneral Valley 
over the . un I e ground, numerous a were 
of th J g es gave a rather compreh . ~roplane t rips 

c temtorr ens1ve bt rd's c t· . 
Fl G I · - , c v1ew 
• enera Valley is located . 

Ill southwestern C osta Rica 
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and is bounded on the northeast by the high Cordi llera de 
Talamanca, a section of the con tinental divide nearl y all of 
whose ridgeline is above Sooo feet and many of whose peaks 
reach elevations of 11

1
00C>- I 2,000 feet. The valley floor is 

about 2000 feet above sea level , gradually sloping to t he south­
east. It is separated from t he Pacific Ocean by a low coast 
range whose crest seldom exceeds 3000 feet. T he valley is 
drained by El General R iver (known in its lower courses as 
Rio Terraba and Rio Diquis) which breaks through the coast 
range to empty in to the Pacific ncar Puerto Cortez. T ri bu­
taries rising near the Panama border flow nort hwest to join 
the main stream before it cuts through the coast range. The 
valley as a whole is some So miles long and averages about 25 
miles wide between the crests of the cordillera and the coast 
range. Its total area is over 1600 square miles. 

Until very recently, this was one of the least accessi ble and 
poorest known sections of Central America, being linked with 
the outside world only by primitive trails and a few rough 
oxcart roads across the coast range. Foresters have never be­
fore visited it and much of its area has never been studied 

bv botanists. 
·A cross section of the El General Vallev from southwest to 

northeast would show an abrupt d rop f;om the crest of the 
coast range to the entrenched river channel, with gentle slopes 
extending for miles northeast from the river to a final sharp 
ascent to the crest of the cordillera. The route of the Pan 
American H ighway runs southeast along the crest of the 
cordillera to Cerro de La Muerte, elevation about 11 ,ooo fee t, 
then loops down the ridges to the little town of San I sidro 
near the head of El General Valley, elevation 21 00 feet. From 
San I sidro the highway route turns southeast, traversing the 
gentle slopes and crossing many streams that empty into El 

General River. 
Along the crest of the Cordillera de Talamanca is a belt of 

cloud forest (see Tropical W oods 75 :1 - 4) whose timber is 
mostly Oak (~utrcu.r spp.) mixed with relatively unimportant 
amounts of other high-altitude trees, including species of such 
genera as Podocarpus, [)rimys, Magnolia, and Wtinmannia. 
At about 6ooo feet Oak disappears and the cloud forests 
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merge into the e\·crgreen rain forests of the valley proper. 
In the lee of the high cordillera one would expect to find 

the deaduous forest type in El General Yallev, but such is 
not ~he cao;e. Fe,~· of _the trees shed their lea,;es during the 
reJam·ely short tmd-wtn ter dry season and there is very little 
rc:••emblance to (for example) the typical deciduous forests 
ol Guanacastt: Pro\'lnce m northwestern Costa Rica. The 
re!.emblance n stand density and composttton is much closer 
t? the ever~rec:n rain fores ts on the Atlanttc stde of the con­
ttnental dtnde. 

Except for relative!) small cleared area!' around San Isidro 
and several smaller settlements in the valley and somt! natural 
sa'·.ann~s n~ar Buenos Aires and Potrero Grande, most of the 
regton 1s sttll 111 heaYy firs t-growth timber Untt"l the c · 
f h • p l. · · om mg f t e ~n • mencan l-ltghway, the only lumbenng in the val-

~~~~: w~ or loca~ use: hewed timbers, whtp-sawed plank.,, and 
'\ ; productton of a couple of small water-power sawmills 

r rarest products have b . d f · \ :tlb·. een exporte rom El Gt:neral 

an
\d\'ql;tle ~~a_ny.spehc!es of trees are found in commercial sizes 

uanttttes m t 1s reg· . r f h · · · m world k . JOn, ver} rew o t em arc well known 
mar ets or e\·en elc;ewhere m Co R" f' . 

to thts statement are ' I a , · G sta tca. •.xcepttons 
· •' na uanacac;t· C · ' b 1 )' tted amount of Spamsh C d l\1 h . e, r_tsto a , and a till-
General Vallev nor are Coe abr. 

1
I a oga.ny ~s not found in El 

F II . . . ' co o o and F usttc 
o owmg IS an example of th . . .. 

forests oi the region I h ~ ~n.usual compositiOn of the 
species, found abund.a tnl . t edv~cmtty of San Isidro, eight 

d 
n } an tn large · · · 

gate and tested as po s'bl b . d . s.zes, were Ill \'Cstt-
Only one of these 1\1 ~ 1

• e n ge t tmbers for the highway. 
SJll.:cies, Campan~ . c~Ia, IS at all well known elsewhere. Four 
obscurely known. , Them~negr?, lr~ Rosa, and Bolador, are 
Blanco and Alasa'n . otanlcal tdentltV of two, Chancho 

' ' IS not posi t d . cana (see Tropical Woods . lve, an one tree, lm Chi ri-
A characteristic of th 7l· s-8), proved to be new to science. 

patchy dist ri bution bv : :~ests of El General Valley is the 
or sometimes hundreds ~f ctes. Over areas_ of several acres, 
abundant mav r k h acres, one species elsewhere not 
the smaller catc;o~ : u~ td e bulk of the stand. Examples in 

) me u e almost pure patches of Chancho 

No. 79 TROPICAL WOODS '3 

Blanco, Campana, or Ira Chiricana ncar San Isidro, and of 
Zapatero northwest of Buenos Aires. Among the large areas 
may be listed the forests southeast of the savanna near Bue­
nos Aires, where Amarill6n predominates. On the other hand, 
some species are uniformly distributed throughout much of 
the valley. Examples include Guanacaste and Gallinazo. 

Until much more intensive studies have been made of the 
forests of El General Valley it will not be possible to give any 
reliable estimate of the total amount of timber in the area, 
much less to furnish figures as to amounts by species. Based, 
however, on what timber was seen close-hand plus bird's-eye 
views from planes, the writer believes El General Valley con­
tains upwards of 10 billion board feet, the greater part of 
which consists of species whose woods are of present or poten-
tial commercial value. 

As already noted, this section of Costa Rica, up until the 
present time very inaccessible, will be traversed from end to 
end by the Pan American Highway. From this highway, hard 
:;urface access roads are being constructed across the coast 
range to ports on the Pacific side. :\ large percentage of the 
area of the valley has climate and soils suited to diverse 
agricultural crops such as corn, upland rice, vegetables, fruits, 
and coffee. Much land, however, because of thin or stony 
soil or steep slopes, is sub-marginal for agriculture and should 
and probably will remain in for~st. . 

The following list of trees of El General Valley omtts cloud 
forest species and inclu~es on.Iy trees actu~lly encountered 
by the writer which attam a dtameter of 24 mches and have 
a merchantable length of 32 feet or more. It is almost certain 
that further studv of the region, which is unusually rich and 
interesting botanically, will add species new to the locality 

or even new to science. 

ARALIACEAE 
Didymopanax :Morototooi (Aubl.) Dcne. & Planch. P.wo 

BIGNONIACEAE 
Jacaranda Copaia (Aubl.) D. Don. GALLINAZO. 

BORAGINACEAE 

Cordia alliodora (R. & P.) Cham. L.wan. 
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Bl.,;RSFRACFAE 

Protium sp. CorAL. 
C0:\1 BRET.KEAE 

Terminalia amazonia (J. F. GmeU Fxcll. A~IARILLOs. 

EUPHOR BI:\CEAE 

Hieronyma alchomeoides Fr. Ailem. lAPATERo. 
Hieronyma oblonga (ful.) ~luelJ.-Arg. CO~fE 1>EORO. 

FL-\Cot.JRTIACEAF. 

? CHASCHO BLANCO. 

GUTTIFERAE 
Calophyllum brasillense Camb., var. Rekoi Standi. ~lARlA 
Symphonia globulifera L. f. CERlLLo. · 

HUt.llR IACEAE 

Humiria sp. CAMPANA. 
Vantanea Barbourii Standi. IRA cHIRlCANA, ~isrERo. 

L-\URACE.AE 

Nectandra concinna ~c:cs. CoLouoo. 
N ectandra sanguinea Rottb. lu a.osA. 
Nectandra sinuata Ma. QutZARRA ZOPlLOTE. 
Ocotea palmana l\lcz b: 1..>. Sm. l RA zorlLOTE. 
Ocotea pedalifolia Mez. TIQtnssARo. 
Ocotea veraguensis (7\.leissn.) ;\fez. S1cuA CASEI.A. 
Persea Austin-Stnith.ii Standi. BoLADOR. 

LEGl:Ml:\'OSAE 
Enterolobium cyclocarpum (jacq ) Gn's Gu . 
0 

. · • ANACAST£ 
rmo~ t_oledoana Standi.(?) Aus.As. · 

~chila~IISbc.1um pinnatum (Jacq.) Dugand. CRISTOBAl. 
z~ 0 •um parahybum (\•ell.) Blake. 

Sweetia panamensis Benth. GuAYAcAN. 

:\I ELI:\ CEAE 
Carapa guianensis Aubl. CEDRO MACHO 
Cedrela me:ricana Roem. Ct;;DRo: SrA~SH CEDAR. 

B . \IORACEAE 
ros•mum utile (II H K ) l>"lttl·e L B · ' ' ' r. ECHERO 
rostmum spp. MASTATP., OJOCHE. • 

PROTEACEAE 
Roupala app. D ANTA, RATON. 

!':o. 79 

u THLACEAE 
placea semisenata (Mart . & Zucc ) C • · amb. CAMPANA, CAMPANA CHILE, 
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ULMACEAE 

Cbaetoptelea mencana Liebm. TlllRA. 

\ 'OCIIYSIACEAE 

v ochysia ferruginea. MAYO. 
Vochysia sp. CHANCHO COLORADO. 

NOTE 0~ RESISTANCE OF SPECIES OF ./INTI DES1"fA 
TO MARINE BORERS 

By c. 1 J. EDMONDSON 

Bernice P. Bishop /IIuseum, Honolulu 

Among more than 100 Hawaiian-grown timbers tested for 
their resistance to marine borers, two species of dntidesma 
have been found to excel all others examined. 

Most woods subjected to the test arc badlr damaged or 
destroyed within periods of three or four months when in 
contact with sea water about Oahu. Antidesma pult'inatum 
Hillebrand, after being submerged for twelve months) shows 
no infestation by shipworms, and A. platypi1JI!um Mann, ex­
posed for a shorter period (five months), responds in a similar 
manner. 

In both species the surface is punctured by larvae of Teredo 
which penetrate to a depth of little more than the diameter 
of the larval shell and then perish. Occasionally a puncture r 
mm. in depth may be found but, during the periods of obser­
vation, borers have not been able to establish themseh-es in 
the wood. In none of the test blocks utilized was the bark 
intact, therefore the resistant properties apparently are 10 

the wood itself. 
Further tests of species of /lntidnma are in progress. 

PHILIPPINE MAPS WANTED 

The Army Map Service, Corps of Engineers, is end~avoring to locnte :til available 
mAp> of the Philippines published by the_ B~reau of Forestry, Bureau of Lands, ~n.l 
the Bureau of Public Works of the Plullpptne Islands, or other mappmg agenc1c:s. 
Det:uled plans, blueprints, cadllltral maps! forestry maps, surv~y notes! aerial pho u; 
graphs, or any other map information w1ll be greatly apprcc1atcd. Kmdly subm1t 

all material to: Army Map Service Attention: Captain H . 1.. HyndmAn, Jr. 
6101 MacArthur Blvd., Waslungton 16, D. C. 
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THE GENCS CEDRELA I N CHINA 

By HUI-LIN LI 

Arnold .1rborrtum, Harvard University 

Th: genus C:edrda cont~ins about t~enty species in t ropical 
Amenca, and m the Old " orld extendmg from I ndia to China 
southwa:d through Mala~·si.a to A~strali a. They are evergreen 
~rces, or m ~he northern hmtts dectduous, many of them being 
tmportan t t.unber trees. Thts study summarizes the taxonomy 
of the spcctes and vanettes known to occur in China. I t is 
based on the material preserved m the herbanum of the Arn­
old Arboretum of Harvard Cmversitv, where the types of the 
few, new forr~s herem ~escri~ed are depost ted. . 

~ our spectes occur m Chma, one of which is herein de­
scnb~d as new. Two of the species, Ced1·e/a Toona Roxb. and 
C. murocarpa A. DC., are species primarily of tropical Asia 
that c~ten? to southern China. The first, C. Toona Roxb., is 
fo~nd m 1 unnan, southern _Szechuan, and K wangst. Cedrtla 
mzcroca:pa A DC. IS found m Yunnan, Kwangsi, Kwantung 
and l_la1~an .. The other two spectes are more or less of tern er~ 
are d1str b~tton. C:tdrela Rehderiana Li is found in ( 1 upeh ~nd 
n~~t~ern 1\. Vl-:ngs• only. Cedrela sinensis J uss. is a common tree 
\\ I e )'a : ~ tr uted throughout China. It is an importan t tun her 
~reeh and ts ~rc~uently planted. I t extends to Hope• and Shensi 
~~~ e nort d' ~ wangt~ng and K wangst in the south, Szechuan 
i~ t~:g~aas~. unnan m t he west, and Chekiang and !\.tangs~ 

C. deCandolle, in a paper entitled .. -\ . . . f h ~Ialayan species of Ctdrela" (Rec Bot. Srevtston o t e lnda-
190~), included also t he Chinese . re r~se~t:t~~d. J : 357 376. 
vartettes were recognized b . him ~ C . es .. N umcrous 
C. Toona Roxb w· th } un er · smmsr.s J uss. and 

• • 1 a more extenstve se · f 1 b . 
spectmens from all parts of Ch. . I nes o lcr anum 
many of his variettes at I t ~a how a vat abl~ , It seems that 
species, are based on t;ivial :asd . t ose pertahtnt ng to Chinese 
or no taxonomic sign' fi n Am;onstant c aracters of little 
ingly made. I cance. tew reductions arc accord-

1\lost authors follow C deC d II . 
I : 399-75'2. 1878 Rcc B san 0 e (m DC. Monogr. Phan. 

' · ot. urv. I nd. J : 357-376. 1908) in 
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!ncluding the .~siatic species in the genus Cedrela P. Browne 
mstead of placmg them in t he genus Toona Roemer (Fam. 
N at. Syn. I : 13 1. 1846) and adopted by Harms (in Nat. 
P flanzenfam. 3(4) : 269. 1896, ed. 'l, 19 b 1: 4o-47· 1940) . 
The Asiatic species have in general a much shorter disk 
(th~ elongated receptacle along which pe tals are attached, 
which has also been named "column" by C. deCandolle) 
than t he American ones. But this character, the relative length 
of one organ, alone, is scarcely sufficient to warrant generic 
segregations here especially as the seed-wing characters, also 
used by Harms, are inconclusive. Although I have chosen to 
reduce the Old World species to Cedrela, it does seem to be 
worth while to reproduce H arms' key by which he distin­
guishes the t wo genera, from his treatment of 1940: 
Samen nur nach unten geflugelt, Diskuspolster liinger als das Ovar, saiilen­

fOrmig.-America. . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . 1. Cedrela. 
Samen nach oben oder nach heiden End en gefliigdt, Diskuspolsterebensolang 

wie das Ovar oder kiirzer.-Asien, Australien . . . . • . . . . . . • . 2. Toona. 

In the several keys to the genera based on wood characters, 
op. cit. Jo-15, he apparently could detect no striking differ­
ences, for altogether Cedrela appears in several places, Toona 
is not mentioned. One may note in passing that the so-called 
Cigar-box Cedar is the p roduct of various American species 
(Cedrela), but the wood of some of the Old World species 
(Toona} has the same general texture and appearance and the 
same characteristic odor. 

K EY TO TH£ CHINESE SPECIES 

A. Flowers containing s staminodes besides the S stamens. Leaflets en tire or 
serrulate. Seeds winged at t he upper end only . . . . . . . . . 1. C. sintnsis. 

AA. Flowers containing no staminodes. Leaflets entire. Seeds winged at both 

ends. 
B. Inflorescences much shorter than the leaves, the lower branches 

about s-7 cm. long. Fruits 1.5- 2 cm.long. . . . . . . 2. C. mirrocarpa. 
BB. Inflorescences about as long as the leaves, the lower branches 12 em. 

or more long. Fruits 2- J·S cm. long. 
C. Leaflets ovate-oblong, up to 21 em. long and 9·S c~ .. wide, the 

apex short acute the base rounded to subeordate. Fruits 2.S- J·S 
em. long • . . . . . .' . • •...•.... • . .. • . .•..• • •. · 3· C. Rt lultriam•. 

CC Leaflets lanceolate ro ovate- or oblong.Janceolate, up to 12 em. 
· long and 

4 
em. wide, the apex long acuminate, the base tapering, 

subrounded above. Frui ta ~-'l. S em. long.·· ·· ·· 4· C. Toon•. 
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_1. .,Cedre~a .siluns~s Juss; ~Iem. ~Ius. ~at. H!st. Paris 19 : 
2)5, · 94· Il>JO; i\lax1m. ~!em. D1v. Sav. :\cad. Set. St. Petersb. 
9: 469 .• 1859; D~' id, Journ. Trois. \'oy. Emp. Chin. 1: IS4. 
1875.; J.ranch. '\ouv. Arc h. ~Ius. Paris II. 5: 220. 1883 (Pl. 
Davtd. J : 68 1; Hemsl. Journ. Ltnn. Soc. Bot. 23: 114- 1886; C 
DC. Rec. Bot. Surv. ~ .... nd. 3: J6o. 1908 ; Dunn & Tutch. Ke~ 
~ull .. ~dd. Ser. 10: 51!. 1912; Rehder & \Y 11son in Sar ent 
~I.\\ th. z· 156. 19J.ti Hers, Journ. N. China Branch R0,~ As' 
~oc. 103 : JOS . 1922; Chung, l\lem. Set. Soc. China 1:·128. 
1924; Rehder, Journ. Arnold Arb 7· 189 In"6 •r001 •• •• R l · · · · J - · .1 , 1a srnensu 

o_emer, am. :-.l~r. S) n. I : 1J9· 1846; Dtels, Bot. Jahrb 2 • 

42.; . ' 90 ; Sc~r;elder, .Ill. Handb. L aubholzk. 2: IJl. . . 8 ~· 
8(! t -q. ~ !907. 1 oona smemis var. graudis Pampanini ~o~u , 

JIOrn. not. Ita I. II 7. I C . . ' v. luwa C DC J> B. . S7I. 19 1 I. cdrcla smensts var. !lupe-
. · '\.CC. ot. urv lnd 3. J6 8 

\ t 
· · · 1. 190 , S}' n t10\' 

rt:e 10 30 m h' h B hl · · 
wi th pal~ lenticels .Lelg . ~anc ets glabrous, dark reddish, 

· aves pmnate up t S 1 . 
terete, about- em long· h. ' 

0 0 
em. ong; petioles 

on each side ' oppo. s'tt ,trac,ls terete, pu.berulous; leaflets 5 9 
. ~ ' e o a ternate pet 1 1 h 

to conaceous ovate-obi • 
10 

u ate, c artaceous 
wide, upper ·;nd lower o~~~' up ;o IJ.5 em. long and 3·5 em. 
acuminate, the base tap ~ra ~aiUy smaller, the apex 1ong­
abo,·e, the margins entire eonng e ow, longer and rounded 
both surfaces, the secondan·r ::r~otel~ serrula te, glabrous on 
subspreacimg· pett'olul ..,· es a out 16- 'lo on each side 

. - ' es 1- I o mm 1 I fl , 
termmal panicles as long I . ong. n orescences of 
lous, densclv puberu lous asthor longer bthan the leaves, pendu-
1 I • , e ower ran h 
ong, a ternate, the up er ones . e es up to 20 em. 

eels up to 0."'5 mnl I p C I opposi te ; Rowers small· J>edl·-
• 1 • ong a \'X cu 1 • 

smuate-crenate when I . . 1 pu ate, membranaceous 
L n a ture g abr · h ·' 

puuerulous within abo t , 1 ous Wit out, apjlrcssed 
I· I ' u J mrn. ong p I g a >rous, 4-5 mm long 2 l . . eta s ovate-oblong 

glabrous, 2-'2.5 n;m. l~n . ·; mrn. Wid: . ~tamens Si filament~ 
:;tamino~es s, filarnentou~' D~~he~s eiiJptlc, cordate at base; 
or some~!mcs 4-Celled i cells 8- g abrou~. Ovary glabrous, -
pale lcn tlecls. Seeds win ed ovulate. Capsule reddish, wifh 
and 5 mm. wide. g at upper end, about 12 nun. long 

I IOI'£1: San.tun.yin F ~ 
6, June ' 9Jb. g, • 1 

• Mtytr96<f, Mav ,9 ,3 . Chi 'f · • a ang, T. F. King 
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HuPEH: Western Hupeh, A. llrnry 3057 l it'Otype of C. sintm is var. 
~upthana ~·PC}~· ll.ll'ilson.27o8. 1 une 1~':>0 ; I ehan~, E. ~l.ll'i/son sB.s_, 
· cpt. 19?~· Klu-kJ.kou, Sylwrrr JJJ9 (syntype of C. stntttStS var. grandts 
Pampamm, photo. and fragments) ; Chicn -~hih Di~tricr, II. C. Chow r613, 
Sept. 20, 1934. 
~ZECHUAN: Monkong Ting, F.. II. Wilson s8s ·"·June 1908. 
SutANO: Mekong, Tsa-wa. rung, C. II'. ll'.urg 66200, Sept. 19.35· 
YuNNAN: Me~~tze, ~· !l(llry 111]1, nSo7; Tche. hai, E. E . .\.fairt IJ6, 

J7I,J92, 49r; \"tea s1 Distract, C. W. Wa11g 6.fJI.f, June 19.H ; Chc-li District, 
Dah-meng-lung, C. W. Wang 7i6J2, :\ug. 1936. 

KwANGSI: Ta-ho District, Sreward, Chiao, & Chto f)OJ, :'\ov. 19j l. 
KwEICHOW: Sun-to District, Pa Yam Shan, W. T. Tsung :?]064, Oct. 1933· 
KwANGTUNO: Hongkong, Ford s.n.; Ying-tak District, Y. K. ll'ang 523, 

Jan. 1929. 
FuKIEN: Foochow, l!. 1/. Chung 2500, Sept. 1923, J067, Aug. 192.4; no 

data, H. H. Chung 7282. 
KIANOSI: Kiukinag, £. II. WilJon IJ-IJ, Aug. '907· 
CHEKIANG: Chun-an District, Y. ! .. Kmg 68], July 1927. 
ANHW£1: Chiu Hwa Shan, S.C. Sun!J8:?, Aug. 1933; Chien-shan District, 

C. S. Fan & Y. Y. Li 204, June 22, 1936. 
KuNosu: Tsing Leng Temple, Wang 2677, Aug. 1926. 

This widespread species is confined to China. The leaves 
vary in size and in the number of leaflets. The margins of the 
leaflets vary from entire to remotely serrulate. It differs from 
other Chinese species of the genus in the presence of 5 stami­
nodes besides the 5 stamens, and in the seeds being winged at 
the upper end only. 

The var. Hupehaua C. DC., represented by llmry 3657, 
is not distinguishable from the type and is here reduced to 
synonymy. The following two varieties are recognized: 

Ia. Cedrela sinmsis var. shmsiaua C. DC. Rec. Bot. Surv. 
Ind. 3 : 361. 1908.- Leaflets pubescent on both surfaces, the 
hairs long and more dense on the nerves beneath; mature 

inflorescences puberulous. 
SHENSJ: Kan-y-san, G. Giraldi s. n., June 1897 (isotype). 

1 b. Cedrela sinmsis var. lanceolata Li, var. nov.- A typo 
speciei differt foliolis subsessilibus, lanceolatis, ad It ·5 em. 
longis et 2 em. latis, Ionge acuminatis, basi aequilateraliter 
late cuneatis vel subrotundatis, margine serrulatis, utrinsecus 

12- 1 8-den tatis. 
Leaflets subsessile, lanceolate, to I 1 ·5 em. long and 2 em. 

wide, the apex long acuminate, the base equal, broadly 
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cuneate to subrounded, the margins serrulate, with 12-18 

teeth on each side. 

KWEICHOW: West of Poseh, Bako Shan, R. c. Ching u82 (type), Sept. 
19:8. 

This va~iety d1ffers from the type in the narrowly lanceolate 
leaflets w1th d1St1nctly serrulate margins. It approaches 
Ctdrela ~trrala Royle, a spec1es of Sumatra, Java, India, and 
Burma, m the serrulate leaflets, but does not agree closely in 
ot_hcr ch~racters . Hence it is here treated as a variety of the 
w1dely d1stnbuted Chmese species. 

'l. Cedrela microcarpa C.. DC. in DC. Monogr. Phan. 1 : 

7~5· 1878; ~hun, Sunyatsema I: 257. 1934; Merr. & Metcalf 
~~~gna~ Sc1. Jou~n. I6: 96. 1937· Toona Surmi sensu Merr. & 

un, unyatsen•a I: 62. 19JO; non Merr. 1907. 
A tr~\ to- 25 m. high. Branchlets puberulous when young 

soo~ g a rous, dark rubescent. Leaves up to so em Ion : 
~:~hle~d8-t5 cm

1
. 
1
tong, terete; rachis terete. Leaflets s-g ;~ 

Sl e, pet10 u ate oppos1te 0 bo ·· . 
obliquely oblong-ovat~, up to 8-I; c~ l!poslte, conaceous, 
the apex acuminate the base t . b 1 g, 4·5 5 em. Wide, 
the margins entire, 'glabrous o~p~~~gsu;f~~/~~nded abod ve, 
nerves about 12 on each . d d' , e secon ary 
about 5 mm. long. lnAor~c=~~~:~a mg-ascendin_g; petiolules 
than the leaves hirtellous sh t1 fbtermhmal pamclcs, shorter 

' , or \' ranc ed · p d 1 bo 
4·5 em. long, the lower branche . b ' e unc es a ut 
small; pedicels 1. mm Jon sa out 5-7 ~m. long; flowers 
rounded ' mm lo5ng d . I g,h. densely hirtellous. Sepals 

' · , ense v 1rt U · h . 
the margins. Petals oblong bO e6 ous Wit out, ciliate at 
glabrous, ciliate at the ma~gin;a~, th mm. ~ng, 3 mm. wide, 
base. Disk densely hirsute 0 · 11 

ers 0 ?ng, cordate at 
style ~labrous . C~psule gl~bu~~r~ de~~elr hirsute, 5-celled; 
brownts_h or blackish when dr ~- e 1pt1c, . 1.5 2 em. long, 
seeds wmged at both ends. y, Jth or Without lcnticels; 

Yutm 11· K ' . 
0

. . A • •~n-shue1 District If T T · 
J!tnct, II. T. TsasSJ.II.f, Ma. : ~- ,: ~~~ 5JJ07, May 1933; Shih. in 

74974, julv 19J6· Che I' n· .> 9.JJ• lo-ha•, C. W. Wana1868 J p 6g 
19J6; Chc~.kang' T T. 'y:_Jstnct, Dah-m~ng.lung, C. If/ Wms ' 6ne 193 ' 
Yangtze River R c Ch -11 '7161· Aug. 19]8; eastern Likiang l.f! r9• Auhg. 

KWAHOu· ~·· h. . mg 20222, April '939 ' se-' on t e 
• 11 out locality R c C'L. · 

' · · nmg 7151, Sept. 1928. 
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KwANGTUNO: No precise locality, C. WangJ6149, Jan. 1934, H. Y. Li•ng 
65J20, Feb. 1934; Kan-en District, Chim Fung Ling, S. K. Lau 3697, April 
19J.~; Bak-sa, S. K. IAu 26237, April 12, 1936. 

I ndia to southern China. The Kwantung and Hainan 
plants have slightly larger leaflets and fruits than the other 
specimens cited. 

3· Cedrela Rehderiana Li, sp. nov. Cedrela microcarpa 
sensu Rehder & Wilson in Sargent, Pl. Wils. 2: I 57· 1914; non 
C. DC.-Arbor 7-15 em. alta; foliis ad 6o em. longis, petiolis 
1o-1 5 em. longis, rhachibus teretibus; folio! is utrinsecus 4-8, 
oppositis, petiolulatis, coriaceis, utrinque glabris, ovato­
oblongis, ad 21 em. long is et 9· 5 em. latis, a pice breviter acutis, 
basi rotundatis vel subcordatis, superioribus longioribus 
magis rotundatis, margine integris, nervis lateralibus utrin­
seeus 14- 20, patulo-adscendentibus, supra subconspicuis, 
subtus perspicuis, elevatis; petiolulis 5 mm. longis; paniculis 
magnis terminalibus folia aequantibus, Ionge ramosis, dense 
puberulis, ramis inferioribus 15-30 em. longis; floribus parvis, 
pedicellis 0.5 mm. longis, puberulis; ealyce 5-lobato, lobis orbi­
culari-rotundatis, eirciter 0.75 mm. longis, extus puberulis, 
margine ciliatis; petalis 5, ovato-oblongis, glabris, 4 mm. 
longis, 2 mm. latis; staminibus 5, filamentis 2.5 mm. longis, 
pilosis, antheris ~blongi_s; disco. dense hi~suto_; ~v.ario dense 
hirsuto, 5-loculan, stylJs gJabns; c_apsulJs e~tptlels,_ '2.5-3:5 
em. longis, in sicco nigro-rubescentJbus~ pall~d~ lentteellatJs, 
seminibus utrinque membranaceo-alat1s, c1rctter 1.5 em. 
longis, o.35 em. latis,_ ~lis oblo.ng<>-?v~tis, apic~ obt~is, su­
perioribus paulo bre~monbus, mf~nonbus mag1s aeutts. 

A tree, 7- 15 m. htgh. Leaves p1n~ate, up to 6o em. long; 
petioles terete, to-tS em .. long; rachts terete; leaflets 4-8 on 
each side, petiolulate, cor1aceous, ovate-oblong, up to 'li em. 
long and 9·S em. wide, the apex short acute, the base rounded 
to subcordate, the upper side longer and more rounded, the 
margins entire; glabrous on both su.rfaces! lateral nc':'es 14 
to 20 on each side, spreaJing~as~endtng, slightly consp1cuous 
above, prominent beneath; pet1olules 5 mm. long. lnftores­
cences of large terminal panicles as long as the leaves, long 
branched densely puberulous, the lower branches 1 s-JO em. 
long; flo~ers small; pedicels 0.5 mm. long, puberulous. Sepals 



TROPICAL \\'OODS l\o. 79 

rounded.o,·ate, about 0.75 mm. long, puberulous without, 
ciliate at the margms. Petals ovate-Oblong, glabrous, 4 mm. 
long, 2 mm. widt:. Stamens 5, the filaments '2.5 mm. long, 
pilose; anthers oblong. Disk densely hirsute. Ovary densely 
hirsute, s-celled, the style glabrous. Capsule elliptic, 'l.S-3·5 
ct'!'. long, dark brownish when dry, with pale lenticcls; seeds 
wmge~ at both ends, about 1.5 em. long and 0.35 em. wide, 
the \\1ngs oblong-Ovate, obtu~e, the upper ones sligh t! y 
shorter, the lower ones more pomted. 

KwAscst: Ping-yun District, Loh Hoh Tseun, StNJJard & CMo 612 June 
19:13· ' 
, HurF.H: Southwest o_f !~hang, E. 1!. W:lson 626 in pari (type) , J une and 

Nov. 1907; Changlo Dtstnct, E. H. Wi/so11626 in part , June 1907· 

'~his species is ;elated to Cedrela microcarpa C. DC. and 
C. Toona Roxb., dtffenng from both br its larger leaflets with 
more numerous secondary nerves, less acute apices, and more 
rounded _to cordate bases, as well as by the larger inflores­
ce~ces ~\'lth Ionge: branches and larger fruits. Cedre!a micro­
tat'Pa C. DC., whtch extends from Ind1a to southern China 
~~1;.s to be confined to the tropical and subtropical reg1on~ 

4· Cedrda Toona Roxb. ex Rottl. Gen. ~aturf. Fr Schr . 
198. 1803, Pl. Corom. J : 34· I. 2]8. J8I9· C DC. . 6t' 
l\Ionogr. Ph an. 1 • 7 4• s~s . F h p ' . . 111 

• 
C DC R• B . ~· I ' , ranc . I. Delav. 126. 1889; 

S
. . ~c. ot. Surv. I nd. 3: 372. 1908. Merr & Ch 
Un\·atsenJa 5' 8 S • . ' · un, B • - · 9· 1940. wretema Surmi Blume Cat G 
Ultensorg 72. 182J. Cedrela febrifu a Blu , .' . ew. 

1825. Toona ci!iata \1 R S gl_t me, BIJdr. I8o. 
- . oem \'n -:.espe 8 6 Hand.-~faz Symb Sm 6 . . . r. I: I39· I 4 ; 

Rocm. 1 ~·. 1) II · · · 7Lc: 31. 1933· Toona fcbrifuga M. 
· ·• e egr. m ·comte Fl G' 1 d 'h' 793· I91 1 Cedr l T, ' · en. n a-C me 1: 

Surv. Jnd: : t/ I oo~a ~ar. yunnanmsis C. DC. Rec. Bot. 
C. DC I .1c 3369 .. 908, S}n. nov. Cedrela Toona var. llmrvi 

· · · • syn. nov Cedrc/, 'T' ,/ sensu C. DC 1 
6 

· a J. oona var. pubescens 
· · c. 3 9 · non Fra h ,,.. 

Interpret. llcrb. Am b. 3~ . I I nc . J. oona Sm·mi Merr. 
A tree, Io-25 m. high ~ra~c~· 

soon glabrous, reddish . with ale~ puberulous when young, 
up to 40 em long· · '1 P e enttcels. Leaves pinnate 
I fl · • pet1o es terete 6-10 1 . ' 
ea ets 6-12 on each sid ' . em. ong; r~chJs terete; 

e, opposJ te or su bopposi te or occa-
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sionally alternate, petiolulate, chartaceous to coriaceous, 
lanceolate to ovate- or oblong-lanceolate, the base tapering, 
usuall y longer and rounded above, the margins entire; 
gla brous a bove, glabrous to pilose in the axils of the secondary 
nerves beneath ; secondary nerves about 12- 18 on each side, 
spreading-ascending; pctiolules 8-12 mm. long. Inflorescences 
of terminal panicles about as long as the lea"·es, short pedun­
culate or nearly sessile, somewhat looselr long branched, 
puberulous, t he lower branches up to t o-20 em. long; Rowers 
small; pedicels puberulous, 1 n11n. long. Sepals rounded-Ovate, 
about o.8 mm. long, subacute, puberulous without, ciliate at 
the margins. P etals ovate-oblong to oblong, 3·5-4·5 mm.long, 
2- 2.5 mm. wide, glabrous on both surfaces, ciliate at the 
margins. Stamens 5; filaments glabrous, 1.5 mm. long; anthers 
oblong-cordate a t base. D isk densely hirsute. Ovary densely 
hirsute, 5-eelied, the cells 8 10-0Vulate; style ~Jabrous. 
Capsule elliptic-oblong, about 2-2.5 em. long, blackish when 
dry, wi th or without lcnticcls ; seeds winged at both ends, 
15 mm. long, the wings oblong-o\'ate, obtuse, the upper ones 
slightly shorter. 

Y uNNAN: Szemao, ,-/, Jlmry n963 (i~ot)' pe of C. Toon~ var. yunnanmsis 
C. DC.), 11963 A, IJOOI (isotype oi C. Toona \·ar. 1/mryt C. OC);_berween 
Mohei and Maokai J. F. Rock 2964, :'\larch-April, 19Z2; between Chteng-haw: 
and Muang H un, j. F. Rode 2J8J, Feb .. 191'!; Ta~i, 'Jietsun, ~landd-.\farJIII 
6J.pJ, May 1

9
15; Mong-ka, //. T. Tsat 56]16, l·eb. 1934; Keng.ma, C. W. 

Wang 72856, April 1936. . . 
KwANGSI: San-chiang District, StrtearJ f3 Cluo ¢3, Sept. '933· 

I ndia to soutnern China, southward through Malaysia to 

Java and the Moluccas. . . . . 
This widely distributed spectes IS variable tn t~e shape _and 

size of the leaflets. It has been much confuse~ w1th C. mtcro-

p C DC I t dl·trers from the latter by tts much larger 
car a . . n ' f . Th . R , R well as t he much larger ruJts. e Ill ores-
! n orescences as 1 h 1 · th 
cence of C. Toona Roxb. is u~ually as ong as t e eave~ wt. 
t he lower branches measurmg 12 em. or more, whtle m 

C 
. C DC it is shorter than the leaves and the 

. tmcrocarpa · ., I 1 T he frui t of 
lower branches are usually on y 5-? em. rg. h' l h f 
C. Toona is elongate-ellip tic and 2-2.5 em. onlg, w It e t at o 

• 11' · nd 1 5~ em ong. n vegeta-C. microcarpa 1s ovate-e 1pt1c a · · 
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l4 
tive characters the two are not sharply differentiated, but in 
general the leaves of C. Toona a re larger, more elongated and 
more acutely pomted, than are t hose of C. microcarpa C. DC. 

C. De Candolle treated many varieties of this species. 
Among the Ch1nese plants, his var. y rmnanensis and var. 
Henryi, based on very slight variations in the leaflets, e tc., are 
scarcely worthy of varietal separation. He also treated Henry 
n963 A as representing the var. pubescens Franch., but the 
almost glabrous adult leaflets do not agree with those of 
Franchet's vanety, which are densely pubescent beneath. 
H1s var. subla.\'ijlora belongs to var. pubescens Franch. 
Franchet's variety is represented by the collections cited 
below. 

4· a. Cedrela Toona Roxb. var. pubescens Franch. Pl. Delav. 
126. 1889. Cedrela Toona var. sublaxiflora C. DC. Rec. 
Bot. Surv. Ind. 3: 369. 1go8 ; syn. nov. Cedrela mol/is Hand.­
Maz. Sitz. Akad. Wiss. Wien 6'l: 266. 1920. Toona cilia/a var. 
pubescens Hand.-Maz. Symb. Sin. 7: 631. 1933· 

Dtffers from the typical fortn of the species in the leaflets 
being densely pubescent beneath when mature. 

SttCRUAN: Kientschang, H. Handl!i-Mazulti IIOI, April 1914 ; Bei-Te­
Ch~ng, C. Schneider 707, April 1914. 

) UNNAN : Tali, Tapintze,D~/acay 901, May 1884 (holotype, phot. and frag­
ments);, Mengtze, //. Hmry 9486 d (isotypc of C. Toona var. mblaxijlora C 
DC.); 1' unnanfu, H. Hande/.Mazulfi u o, March 1914 (holotype of C. molli; 
Hand.-Maz., photo. and fragments) ; Pien-kio, S. Ten 337 Aprilt917' Shun-
nung, Lomawe, T. T. Yii 15897, May 1938. ' ' 

KEYS TO AMERICAN WOODS (CONTINUED) 
By SAMUEL J. R ECORD 

W This key is the fourteenth in a series begun in Tropical 
oods No. 72, Dec.ember 1 1942 Those 1·n the p d' · 

(
N ' · rece 1 ng 1ssues 

are: o. 72) I. Ring-porous woods. II. Pores in ulmiform or 
wavy . t.angentJal arrangement. III. Pores in flam l'k 
dendnt1c N e- I e or 
tar V arrangen:en t. ~ o. 7J) IV: Vessels vi rtually all soli-
w· 1; .

1
V(;sels With sp1:al th1ckenmgs. (No. 74) VI. Vessels 

pil:ti~~~ (No~r;sf~{~iat~n pllates: VII. Ves~els with very fine 
· esse s With oppostte or scalariform 
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pitting. IX. Woods with conspicuous rays. (No. 76) X. Woods 
with storied structure. (No. 77) XI. Woods with resin or gum 
ducts. XII. Parenchyma reticulate. (No. 78) XIII. Woods 
with septate fibers. These keys are intended for use in connec­
tion with Record and Hess' Timbers of the New W qr/d (see 
Tropical Woods 73:4'2) wherein many of the anatomical fea­
tures are well illustrated by photomicrographs. 

XIV. Dicotyledonous woods with xylem ray s virtually ~II 
uniseriate. It is doubtful if there is any wood that has al1 1ts 
rays only one cell wide throughout. For convenience, how­
ever, rays are placed. in the unis7riate .~ateg?ry . w~en . onlt, 
occasional cells are pa1red, producmg a part1ally b1sena~e 
conclition. Included in this key also are some woods havmg 
latex tubes in a few of the rays; such rays may or may not be 
multiseriate about the tube. 

American dicotyledonous woods with virtually all of. ~he 
rays uniseriate belong to nearly '2.00 genera of so famt~l~, 
though not all of the genera are named in the key. The fa_m1hes 
in the key with the largest number of genera are Legumt~osae 
(34), Euphorbiaceae (26), Melastomaceae (2~), and Sapmda­
ceae (I 

1
). The feature frequently charactenzes a_ w~ole ge-

b
ut on the other hand, it may be inconstant tn dJ.fferent 

nus, ' . . . f th pecJes. No 
species or even m dtfferent spectmens o e same s ll f 
other anatomical feature was found to be common to a o 
the woods with uniseriate rays. 

XIV DICOTYLEDONOUS WOODS WITH XYLEM RAYS 
· VIRTUALLY ALL UNISF..RlATE 

~ 

1 
a. Woods with incl~ded phloem. · · · · · · · · · · · · · · · · • ·:: ~ ·.::::: ·.: 10 
b Woods without tncluded phloem . . ........... ·.. . . . 

~ a: Included phloem in an.astomosing bands of conJun~~:~~ ~~s~~~: 3 
Vessels virtually ~11 sohtas;£· (·. · 1~ds. ~~- ~~~~- ~ction) , without 

b. Included phloem m stran s IS • . • • • • • • • • • • • • • • 7 
conJ· unctive tissue · · · · · · · · · · · · · · · · · · · · ·ed· • ( ) Xylem . . d' t tly spac t- S em .. 

3 a. Bands of conjunctive ussue. IS an c ncentric bands about one 
parenchyma in narrow, untform,. ~- .... . . . Pera (Euphorbiaceae). 
pore-width ap~rt . ·: · · ·: · · · · · ·1· · ly spaced. Bands of xylem 

b. Bands of conjunctive ussue c ose . . • . . . . . • . • 4 

parenchyma absent· · · · · · · · · · · · ·~ · ~ · ~~ri~·~~ cross section 
4 a. Fibers in part septate and aggregh at , p Salacia (Hippocrateaceae). 

as aliform or confluent parent yma · · · · · 
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b. Fibers not septate. . . . . • . .. .. . . . . . s 
5 a. ~ores few and very large. Raphides c~~~~n ·i~· ~~nj~~~~i.~e· 

ossue.... .... Dr b. Pores rather nume;~~ and. ~e~y· .s.~all ·R 
0
h'.

0
dcaryubs (Dilleniaceae). 

6 s · ap I es a sent 6 
a. tone cells present In conjunctive tissue. . . . . 

b. Stone cells absent Diclidanlhera (Diclidantheraceae) 

7 a. Vessels virtual!}· a.ll. ~~li;~· · ·. · ·. · · · Simmondsia (Buxaceae): 
"ry, p1ts vestured. 

8 

b. Vessels not all solitary. . . . . . . . • . . . Mouriria (Mclas tomaceae). 

a. ~hlc_>em islands at termmus of radial ro . . . . . . . . . . . 8 
tn d1agonal series. radial phi b ~ ups of pores and arranged 
vestured . . . ' 'Voem ~1 gc;s absent. \'esse! pits not 

b. Phloem islands sc~tt~r~d · ir::;~Cf~m~, [orruilia <.Nyctaginaccae). 
a?'angement; phloem bridge y. Wit out relation to pore 
ptts vestured. . . . . . . s present m some of the rays. \ 'esse! 

parenc yma hmtted to fi . . . 9 9 a. Xylem h . ..... ..... · ... 
b. strands and sparing~y diffuse a. ew cells at margi~S of phloem 

Xylem parenchyma tn tangent' al . . ... .• 1ntoma (Loganiaceae) 
• I or Interrupted concentric bands. . 

Io a. \esse~ perforations exclusive\ . Bonyunia {Loganiaceae). 
scalanform). . Y or predommantly multi pi ( 1 

b V 1 • · · · · · ·. e Pates 
· . esse perforations excl : el .. • .. .. .. · · . l • • USIV y Or d . . ... 

J a. \ csseh virtually all r pre Omlnandy simple 
b. \' e•oels I . . so I tary .. ~ not al soh tary ..........•..... 

12 a. Vessel . . .. • • .. · ·... . 12 b V -ray ptttmg fine to med' . • . . • • . . . . . . . . . 2 0 
· essd-ray pit tin c 1Um .•......•....• IJ a. Rays h g oarse, often scalariform . •........ 13 

b R omogeneous or with v . ( . . . . . . . . . 8 ~y~ heterogeneous, with er~ ew. upright cells. . . . . . . . . 1 
q. a. OJI cells present . many upright cells . . . . . • . 14 

m some of the parenc:hy ....... ' .. .. . I 5 
b Q' m:t Strands. 
· 1l cells absent... • . . . CapsicodwdrQri (C 

IS a. Pores ml'dium .. · d . . . .. Carulla' P/eQdmd (Canellaceae) . 
h' k SIZC to larg · · ron nndla ) 

b 

t IC ' widely spaced c m part. Pcrforatio b ceae . 
· Pores all small to : · · · · · • • . . . • . • n ars rather 

16 \' mmure... . . . . . • . . . . . . . 6 
a. essel-ray pitting li D . . .. . . •... • . .. . J 
b. Vessel ra· . . nc. ensltVmedium ..... • 17 - Y pmmg medium o· . . · · Humiria (H · · 

17 a More or less rin - .. cnsl ty high .. Saco /ott is um!r~accae) . 
chick 'd 1 g porous. F1bers with 1 t (Bummacea~:) 

b o· ... ' WI e y ~tpaced. Spira s. Pc:rfora b . 
· lllust-porous. Fiber~·~: · · · • • ·: · · Fendl~ra uon ars 

closely spaced Hhout spirals. Per f< . (Hydrangeaceae) 
18 p .... • '. •..... orauon bars th . b. Pores large, rarher few - .. . . . . Columdlia (Columelltn, 

· orcs small tom' · · · · • · ..•. ,. "' 1aceae). 1nute nume · · · r antan(a (H .. 
19 a, Yessc:ls with • . I . ' . rous .. . umm aceae). splra s m ups of membe . • . . . . • . . . . rs. R ays with £, . 19 ew or no deli-

II 
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nitely upright cells .. ..... . .... . Fran!tlinia, Gordon in (Theaceae). 
b. V.essels wi~hout spiral thickenings. Rays usually with many defi-

mtcly upr1ght cells .... ..... . ..... . Hamamelis (Hamamelidaceae). 

2 0 a. Vessel-ray pitting very fine. Fibers not septate. . . . . . . . . . . . . . 2l 

b. Vessel-ray pitting not very fine; mostly coarse and often scalari­
form. Fibers septate in part... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

21 a. Rays homogeneous; often aggregated. Intervascular pitting 
mostly opposite. Parenchyma sparingly diffuse .. Alnus (Betulaceae). 

b. Rays heterogeneous; not aggregated. Intervascular pitring alter-
nate. Parenchyma finely reticulate .... ... Pamphilia (Styracaceae). 

22 a. Pores smaU. Intervascular pitting opposite or scalariform. Tan­
niniferous tubes absent. Parenchyma absent. Brunellia (Brunclliaceae). 

b. Pores medium-sized to large in part. Intervascular pitting mos tly 
alternate, with local tendencies to opposite or scalariform. Tan-
niniferous tubes present in some of the rays. . . 13 

23 a. Parenchyma in closely to widely spaced, narrow, concentric 
bands . . . . . . . . . . . . . . . . . . . . . . . . . .. .Ir.yanthera (~lyristicaceae). 

b. Parenchyma sparingly para tracheal and diffuse. . • 24 
2

4 

a. Perforations all multiple. Growth rings normally absent. Septate 
fibers vasicen rric . . . . . . . . . . .. ... . . Dialyanthera (M yristicaceae). 

b. Perforations simple in part. Growth rings frequently dcm~rc:w;d 
by flattened fibers. Septate fibers vasiccntric and someumes tn 
bands. . ...... . . . ....... . ... ..... .. .... Virola (Myristicaceae). 

25 a. Vessel pits very small (not over over 41L) • .. .. • •• .. . .. .. • • .. '26 
b. Vessel pits not very small .... .. .............. .. ....... .. · · sz 

z6 a. Ripple marks present ..... .. .• . . .. · · · · · · · • · · · · · · · · · · · · · · · · 
1

7 
b. Ripple marks absent. . . . . . . . . . . . . .. • · · · · · · · · · · • · · · · · · · 

1

9 

27 a. Ripple marks about 250 per inch. Ye~els solitary. Porlierin (Zygophyllaceae). 

b. Ripple marks less than 140 per inch. Vessels not all solitary... 28 

z8 a. Parenchyma in closely spaced uniseriat~ lines or reticulate. Pores 

large in part. Ripple marks 7o-8o per 1nch. Diosp.rros oirginia11a {F.benaceae). 

h. Parenchyma narrowly vasicentric and diffuse. ~orcs sm~ll to 
minute. Ripple marks too-tJO per inch ... . . Summa (Sunanaceae). 

2.9 a. Vessels virtually all solitary .. .......... •·· .. .. .. ···· .. ·· •· 30 
b. Vessels not all solitary .... · .. · ...... · · • .. • .. · · .... · · · ·.... 33 

30 a Rays homogeneous or weakly heterogeneous. ( ) · Aspidospmna, Geissospermum Apocynaceae . 

b. Rays distinctly heterogeneous, at least in part · · • · · · · · · · • · · · • 3
1 

J 1 
a. Parenchyma in apotracheal bands irregular in width,length, a.nd , · Kotchubaea (Rub1aceae1. 

spac1ng .. ......... · .. · • · · · · · · • · · · • · · · • 
31 

b. Parenchyma otherwise .. · •· · · · • · · • · · · · • · • · · · · • · · • · · · · · · · • · 
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3:1 a. Parenchyma abundant; unilaterally paratreacheal, with occa­
sional extensions. Vessel-ray pi t ting dis tinctly :1-sized. Pores 
medium-sized . . . • . . . . • . . . . ... Haplodatha-a (Guttiferae}. 

b. Parenchyma very sparse. Vessel-ray pi tting all very fine. Pores 
small...... .. .. .. .• • .. . ... . Gleasonia (Rubiaceae). 

33 n. Parenchyma reticulate. . . • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 
b. Parenchyma not reticulate . . . . . . . . . . . . . . . . . . . . . . . . . 37 

34 a. Vessel-ray pitting distinctly 2.-sized. Vasicentric tracheids pres-
ent .. • . . . . . . . . . . . . . . . Pt)•chopetalum (Oiacaceae). 

b. Vessel-ray pitting very fine, though sometimes unilaterally com-
pound. Vasicentric tr:tcheids absent . . . . . . . . . . . . 35 

35 :1. Pores all very small to minute; numerous. Crystall iferous par-
enchyma strands few or absent. Alibtrlia, To(oyma (Rubiaceae). 

b. Pores larger tn part; often few. Crys tallifcrous parenchyma 
s~ands numerous . • . . . . . . . . . . . . . . . . . . . 36 

J6 a. F:ber pi;; distinctly bordered. Rays somewhat heterogeneous. 
\~sse\ ~~ts.v~~ed . . . . . . . .. Cameraria (Apocynaceae}. 

b. F.1ber p1~s mdJStmctly bordered. Rays definitely heterogeneous. 
\ esscl ptts not vestured. . . . . Diospyros (Ebenaceae) 

37 a. Vessels with spirals. . . . . . . . . . . . . . g 
b. \:~ssc\s ~itho~t spirals _ .. . ... . .... . · ·: ·: · · · · · · .. :. :: _: : :: j9 

JS ~- ~!~ers ~t~ sp~ral~; bordered pits large .... Eoon>•mus (Celastraceae). 
· 1 ers Wit ou.t sp1rals; ~rdered pits small .Hypericum (Guttiferae). 

39 a. ~~re;chyma m concentriC bands (at least at margins of growth 
g). . .......... . 

0 

b. !arenchyma otherwise or appar~~~jy abs~nt · .. . : : : : · · : : : : . :~ 
4 ~- p arenc~yma bands within the growth ring; not terminal only 41 

. d::b~~dyomat _balndds at growth rings' margins, but someti~~s 
r r1p e ; narrow .. . ....... . 

4 1 a. F~bcrs septate. Parenchyma bands coarse . ........ · 4-Z 
b. Fibers not septate. Parench~·ma bands fine Guarea (Meliaceae). ' Trichilia (Meliaceae). 

4:1 a. Fibers l>eptate . . • 
b. Fibers not septate ' · • · · · · · · · · • · · Cupa,zia (Sapindaceae). 

43 a. ~on-terminal pare~~h~~~ ~jif~;~ · ~~c. onft. . '· · · · 
4
3 

b ~ t • 1 uent ...•. 
.. on- ermtna parenchyma otherwise or apparently abs~~·t· . . . . ""t 

44 a. Rays nearly homogen v 1 · · · 4 small bordered . Teo us. ess~ ptts not vestured. Fibers with 
p1ts. aste very bmcr ~ · (S' 

b. Rays heterogeneous at least in part V .. l . uassta lmar~baceae). 
with simple p•ts. T~te not distinctive esse plts vestured. FJbers 

45 a. Non-terminal parench)•ma abund . _,; ·. . · · · · · · 45 ant, wsunct w1th lens. 

b. Non-terminal parenchyma no t abund .. dJ!ro:»nta _(Leguminosae). ant, m tstmct Wlthoutlens 
6 R Elizabttha (T ~ · . ) 

4 a. ays homogeneous. Vessel pits ""'!>ummosae . 
not vestured. Heartwood 
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scented; more or less oily ... . .......... . . .. . . . Amyris (Rutaceae). 
b. Rays decidedly heterogeneous. Vessel pits vestured. Heartwood 

unscented; not oily ... . ... . . . ... . ..... · · · · · · · · · • · · · • · · • · · · 47 

47 
a. Pores very small numerous; mostly in long radial rows. Rays 

with few or no pr~cumbent cells ... ... . Piumeriopsis_(Apocynaceae). 
b. Pores small, rather few; solitary and in small muluples. R~ys 

with numerous procumbent cells .. ... . !ftterostemon (Legumtnosae). 

4
g a. Rays all decidedly heterogeneous. Pores very small. Parenchyma 49 

b. :fa~:eh~~~~~~~~ -~~ ~~i~ · 1~-c~iiy ·h~t~~g~~~~~~-· P.are~~hy~~ 1 .. ... . .... ... . . . . 5 
not sparse · · · · · · · · · · · · · · · · · · · · · · • · . . . . nt Acanthaceae). 

49 
a. Fibers thin-walled; septate . . · · · · · · · · · · · Belopero ( 50 
b. Fibers thick-walled .· ·· · .. ·· .. ·· "· ··· · ·· .. ' : · · · ' .. " .. ed. · 

d' 11 nged Vessel p1ts not Yestur · so a. Fibers septate. Pores ra Ia Y arra · Pelliciera (Theaceae). 
.1: ll a anged Vessel pi ts ves-

b. Fibers not septate. Pores not raw a y ~ . . . . Tocoyma (Rubiaceae). 
tured ...... .. · · · · · · · · · · · · · · · · · · · · · 
Pores mostly small. Fibers infrequen~y septate. Parenchyma 

51 a. . · etimes short ahform. mostly vas1centr1c, som Capparis (Capparidaceae). 
. . d F'be septate Parenchyma long-

b. Pores mostly medium-size · ' 1 rs · Guarca (Meliaceae). 
aliform to conl\uent .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 

S'l a. Vessels virtually ~ll sohtary · · · · · · ·' · · . . ' :::: ·. : ... •• . . _. . • • 56 
b. Vessels not all solitary. ·· ·· · · · · · · · · · · '.' · 

ly so Wood ring-porous. 
53 a. Rays homogeneous or near . Castano psis (Fagaceae). 

decided! heterogeneous. Wood diffuse-porous . . . . . . . . 54 
b. Rays y . 'b ted without pattern. Parenchyma 

54 a. Pores fairly uniformly dlstrl u. b nds Wood fibers with large 
in numerous, narrow, concentriC a Rosaceae-Chrysobalanoideae. 

bordered pit~ · .... : " · ·~1 ~~~- ·e~~t . . . . . . . · · · · • · ·" .. • 5S 
b. Pores in radl~l or dlagone\led regular to irregular bands few. to 

55 a. Parenchyma ~~ coa':e.c wi~h :mall indistinctly bordered Pl_ts. 
several cells w1de. l'tbers Calophyllum (Guttlferae). 
Vasicentric tracheids present .. , . . . h .. a. j . ~nd locally confluent . 

• 1 terally paratrac e h 'd b Parenchyma unt a d · ts Vasicentric trac e1 s ap-
. Fibers with distinctly borderc PI • ..••.. . . Caraipa (Guttiferae). 

lb
t .. .. .. . .. . S7 parent y a sen .. • .. , . . . . . . • .. •. . • . ••.•.. • • 

6 a 
Parenchyma reticulate· · · ·b .. " · · .. " · " .. . . .. .. .. .. • . 67 

5 • h · or a sent . • · · · · · · · · · • b Parenchyma ot erwlse ·. arly wood·late-wood pores 
. I rge pores in rnultiseriate band tn e t Vasi~entric tracheids 

S7 a. i~a t1ame.\ike or dendritic arrange~~~.' ..... • Castonea (Fagaceae)S 

abundant .... . . • .. d .. v . i~~~~i~ ~racheids apparently absen~-. s) 
b. Pores not so arrange · as l)albtrgia (Legumtnosae • 

sS a. Ripple marks present· · • · · '.'.'.'.'.'. '.'. ·. '.'.'.' . . .... . . . ..... .. .. · S9 
b. Ripple marks absent · · • · · • 
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59 a. Vessel-ray pitting fi ne to medium . • . . . . . • . • . . • . . . . • . • . 6o 
b. \'essel-raypitcing coarse to very coarse, at least in part 62 

6o a. Fibers with distinctly bordered pits; not septate. Pores often in 
long radial mutiples. \'esse! pits vestured. 

Himtllanthus (Apocynaceae). 
b. Fibers with simple or indistinctly bordered pits ; septate. Pores 

not in long multiples. Vessel pits not ves tured . 61 
61 a. Rays homogeneous or nearly so. Pores up to medium-sized or 

Larger :. : ...•....... Puudwlfl, Toulicia (Sapindaceae). 
b. ~ays ~~s~m_ctly heterogeneous. Pores typically small to minu~e. 

ee Ke) XII, 1 J3 136.\ . . . . . . . Euphorbtaceae. 
62 a. \'essel-ray pitting disunctly 2-sized: fine and coarse toge ther. 

• . . . .1ptandra, CatiJ~dra (Olacaceae). 
b. \ cssel-ray plttmg vartable, but not distinctly 2-sized . . . . 63 

63 a. Pores large in ~art . . . . . . . . 6 
b. Pores small or mfrequently up to medium-sized.. . . . 6~ 

64 a. ~nrcnchyma strands ver\' unevenly spaced (rad. sect.). R ays de­
ctdedly heterogeneous. Fibers often septate. 

b p h Carvocar (Cnryocaraceae) 
· F~brenc yma strands rather closely and evenly-spaced (rad. sect ) • · 

I ers not septate. . . . . . . . . . · · 6 
65 a. Rays homogeneous or nearly so; fairly uniform i~ h~ight. 5 

b. Ravs decidedly heterogencou . h . h Hura (Euphorbiaceae). 
· 6, etg ts uneven . 

. 1/chornea, Conuoeiba Joannuia (Euph b" ) 
66 a. Pores mostly in radial or obli u. . ' . or •aceac . 

thick walls and small! q c senes of multl ~les. ~ibc:rs with 
b P 

umen. . . . . Dtpho!ts (S ) 
. ores mostly in scattered multiples. Fibers.with . apotaceae . 

walls and large lumen. (See Key X II l . I ) thm to medtu.m 
67 a. Ripple marks present • 57 59· . . Euphorbtaccae. 

b. Ripple marks absent. . · · · · · · • · • · · · · 68 
68 a. Vessel pits vestured. (See K~y X . .. ~· . .. . • . 70 

b. Vessel pits not vestured ' 9 1 104
.) • · • • • • • • Leguminosae. 

69 a. Pores very small· crowded \ ' 1 . h fi... . . . . 69 . • . esse s wtt ne · 1 '\' 
nal parenchyma very sparingly paratracheal.sptra s. on-termi-

b. Po . ed" Anculus (Hippoca t ) 
• rc:; up tom \urn-sized . not crowded V I . s anaccac . 

:\on-terminal parenchrm'a narrow! . e~se s ~tthout spirals. 
and conRuent . . . · Y vas~cenrnc to aliform 
Jo~b · ·" .. -.. · .. • Tabebuia (R' · ) 

7° b. Jo~beers sept<lte, at least in part .... . tgnontaceae . 
· I rs not septate . . . . • · 71 

7t ~~ ~~PP~:~c fifibbers in parenchy~~-ji·~; ~~;~~~~~:~·~ . · · · · · · · · · . . • 87 
c ers not so arranged . . • . . . . . . . · · . . . . . . . 71. 

72 a. Rays homogeneous or nearly .!!O • • • • • • • • . • 75 
b. Rays heterogeneous, usually decid~dly ~~ .11/ophy/us (Sapindaceae). 

... 73 
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73 a. Vasicentric tracheids absent. Parenchyma-like fibers loosely ag­
gregated into patches or irregular bands with large interstitial 
spaces. Vessel pits vestured. . . . . . • . . . . . . . . . ... . Melastomaceae. 

b. Vasicen tric tracheids present. Vessel pits not vestured . • . . . . . . 74 
74 a. Minute vessels and tracheids with spirals. Parenchyma-like fibers 

terminal, vasicentric-confluent, or diffuse . Connarus (Connaraceae). 
b. Vessels without spirals. Parenchyma-like fibers in bands. 

Rourra (Connaraceae). 

75 a. Radial gum ducts present .. ... . . . .. .. . Tetragaslris (Burseraceae). 
b. Radial gum ducts absent. . . . . . . . . . . . . . . . . . . . . . ..• . · · 76 

76 a. Tanninifcrous tubes present in some of the ray~. . . 
f/Jrola (Mynsttcaceae). 

b. Tanniferous tubes absent. _ . . . . . . . . . .. . · · . · • · · · · · • · · 77 

77 
a. Vessel-ray pitting coarse to very coa;se, at least in part ..... · ~! 
b Vessel-ray pitting rather fine to medium · · · · · · · · · 

7
g a: Pores in part large to very large; tyloses abse.n~. Radial latex ) 

tubes and vertical gum cysts present .... Cnalldt~tm (Connaraceae · 
b. Pores not above medium-sized; tyloses present 1n heartwood. 

Latex tubes and gum cysts absent. . . 79 
Pores and multiples often with distinct tendency to dtagonal ar-

79 a. rangement. Density very high. Heartwo~~~~~~~ t:::l~~eae) . 
b Pores and multiples evenly distributed. Density medium( B. Heart- ) 

· d B11rura urseraceae . 
wood not sharply demarcate . 81 

So a. Vessel pits vestured . . . . . . . . . . . . . . . • . . . . . . . . . . . 85 
b Vessel pits not vestured . · · · · · · · · · · · · · · 

81 a: Crystalliferous wood fibers present. Crystallifcrous paren~hym~ 8!1 
· ds apparently absent. . · · · · · · · · · b 
b. ~~talliferous wood fibers absent. Crystalliferous paren~ y~~ 83 

strands common . . . . . . . . . . . . . fi I 
I o Crystalliferous wood fibers ne y 

h a. Rays homogeneous or near y s .·. . . R:lprechtia (Polygonaceae). 
chambered· · · · · · · · · · · · · t of the cdls upright or square. 

b. Rays decidedly heterogeneous, m;;cl chambered. 
Crystalliferous wood fibers not Y Grislta (Lythraceae). 

d Hauardia (Leguminosae). 
8J a. Para tracheal parenchyma ab~s;n_t: : : : ::. . , . . . . . • . . . . . . 8o~-

b Paratracheal parenchyma sp . . . d 
· . · . to vessels medtum-st-ze. · . 

84 
a. Rays heterogeneous, pitS Poincsana (Lcgumtnosae) 

• 
1 

all Co((o/oba (Polygonaccae). 
. P' ts to vessc: s sm 

b. Rays homogeneous, Parenchvma in coarse band~. 
85 a. Rays homogeneous or nearly so. . Cclbralta (Mehaceae)6 

Rays distinctly heterogeneous, at lebast din part .... •. . . .. . .. .. 8 
b. fl . to narrow an s. . . ) 

86 a. Parenchyma con uent ID Tabtbuia sttnotalyx (Bignomaceae • 
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b. Parenchyma not confluent into bands . . • ..... • ...... . Sapindaceae. 

87 11 . Vessels wi th spirals, atleast in part. • • . . . . . . . • . . . . . . . . . . . . . . 88 
b. \ 'essels without spirals •.••. ·. · · · · · · • · · · • · • · · · · · · · · · • · · · · 93 

SS a. Ring-porous . . .....• · · • · · · · · · · · · • • • · • · • · · · · · · · • 89 
b. Diffuse-porous. . .•...•. •.. · · . · · · · · · · · • · · · • · · · · · · · · · · · · · · 91 

89 a. F!!Jc:rs \'try r~in.wallcd. ~ore ring~ <lisconrinuous. Intervascular 
pmmg oppome to scalanform. Mmute vessels few. 

Ltit ,uria (Leitneriaccae). 
b. Fibers thick-walled. Pore rings continuous. Minute vessels a bun. 

dant; aggregated like parenchyma . . . . . . . . . . . . . . . . . . • . . . . . . 90 

90 a. Rays homogeneous or nearly so. Parenchyma rather abundantly 
diffu~c . . . . . • . • . • . . • . . . . . .......•. LJ•rium (Solanaceae). 

b. Rays decidedly heterogeneous. Pa renchyma very sparse. 

Choisy<1 (Rutaceae) . 
91 a. Parenchyma in terminal bands composed of 1 or 2 rows of flat-

tened cells. . . . . . • . . . • . . . . • dcsculus (Hippocastanaceae) . 
b. Parenchyma very sparse; not in band:. •.. .. .... ,. . . . . 9'-

9'! a. Pores in long radial series. Fibers without spirals. 

Eriogonum (Polygonaccae). 
b. Pores not in long radial series. Fibers with spirals. 

Jlmodor11 (Oleaceae). 
93 a. \'essel.rar pitting in part considerably coarser than the intcrvas. 

cular; oftc.n scalariiorm. • . . . . . . . . . . . • • • . . . . . . • . . . . . . . . . 94 
b. \'esse!-ray pitting otherwise............ .. .. . .. . .. .. .. .. 98 

94 a. Paren0yma long:aliiorm to confluent. Pores large in part. Wood 
\'cry !Jght an~ soft . . . . . . ..•.... ,\!anihot (Euphorbiaceae). 

b. Parenchyma m numerous, narrow, concentric bands. Wood no r 
very light and soir, .. . .. .. . .. .. .. .. .. .. . .. . . 95 

95 a. Pores small. Den<ity mostly high . . . . . . . . . . . . • • . . . . . 96 
b. Pores medium-sized to large. Densit)' not high 97 

96 a. Pores and multiples usually in disunct radial series. Rays dccid . 
edly heterogeneous..... . . . . . . . . . . . . . Lu,uma (Sapotaceae). 

b. I:on:s and multiples not in distinct rad ial series. Rays not de. 
C1dccily heterogeneous, though most of the cells a re squarish. 

Clzromolumma (Sapotaceae) 
97 a. Radial channels common. Latex tubes absent. Fibers rather 

thick.wnlft·d. Heartwood dark brown; oily looking. 

. Gaut~rrnill (Euphorbiaceae). 
b. R:!d1al channels absent. Latex tubes some times present. Fibers 

thtn.w:lllrd. Heartwood pale brown; not oily looking. 

• 1nomaloralyx, N~althonJ(a (Euphorbinceae). 
98 a. P.arenchyma in numerous, concrntric, apotracheal bands within 

b the growrh ring .... . .. .... .. .. .. .. .. .. . . . .. . . . • .. .. .. . . 99 
• Parenchyma otherwise .•.••.. • .. .• . . •. • .......... • .•.••. • . IOJ 
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99 b R ays decidedly heterogeneous . .••...... . ,. . d 
. . II n often in irregular groups associate 

100 a. Pores 1-SIZed; very sma o es . I channels sometimes present. 
with multiples of large ones. Radin f)uduodtndron (Solanaceae) . 
Latex tubes absent · 'd' · · ·:·d. f~i~iy uniformly distributed. 

b. Pores small to me lum-sJzc ' bcs sometimes presen t. 
Radial channels absen t. Latex tu 1/ippommrt (Euphorbiaceae). 

~ • f, · n 1 celled strands. ) 
10 1 a. Parenchyma cells usl orm or I • St riphoma (Capparidaceae . 

( 101 
I J • n strands of 4 or more · · · · · · · · · · 

b. Parenchyma eel s mosr Y 1 p 
1
,
1
/ia (Loganiaceae). 

10 1 a. Vessel pits vestured .. d. (s~~ :;;op·i~al jp~~ds ;4: J6· 4o.) b' 
b. Vessel pits not vesture · Euphor 1aceae 

• ••••• • 104 
Vessel pits vestured ·· · · · • · · · · · · · · · • · · · · · · ·:: ~. ~::: . . . . . . 107 

10J a. ed .. . .. .. . . .. . Is 
b. Vessel pits not vestur . . .... ·. h many upright cells. Crysta 

Rays decidedly heterogeneous, Wit . . . . • . . . ....... JOS 
10 4 a. . . . . . . . . . . . d. . I . "-

few or absent . · ··· · · · ····· ·· bur without 1stmct > u,. o6 
b. Rays homogeneous to hetcrogen~~~~ . . • . . . • . . • • . . . . • . . . . . . I 

right cells. Crystals common . . . ) cells high. Parenchyma 
Rin -porous. Ra.ys up to 100 ( 2.00 Ctphalanthus (Rubiaceae). 

JOS a. spa~c. Fiber pits rather sma~·(· ~) ·c~iis. high. Parench~·ma abun-
b Diffuse-porous. Rays up to ·}·~ pits large and conspicuous. . ) 

. dant, aliform to confluent. I r Platy(arpum (Rublaceae . 

1 bsent Crystalliferous . all h ogencous; crysta s a . l.eguminosae. o6 a Rays typ1c Y om Gum ducts absent ··· · . 
I • parenchyma strands numero%'us· crystals common, often '" r~-

b. Rays more or less h~r:~sen Crys~alliferous parenc~yma ~~~~ 
dial rows of enlarge : / 'a) Vertical traumatiC gu b -"e 

~ w (exc Ttrmsna ' · Com reta .. - · absent or e . . • . . , . . . . • • . . . . . . . • . loS 
· es present . · · · · · .... · · 

someum . t banded · · · • · · · · · · · · ' · · 109 chyma very sparse, no ...... .. ... . 
10 7 a. Paren h rna in concentric bands ...• • .• . ... Fabiano (Solanaceae). 

b. Parenc y encous or nearly so •..•. • .• C. 'homandra (Solanaceae) . 
ro8 a. Rays ~o~~ly heterogeneous ....•.... . :. the growth ring. 

b. Rays h eCI bands metatracheal and WJt '" . ..•.. • ... . I IO 
a Parenc yma ...... · · · • · · · · • · 1 11 1

09 · R ays homogeneous · · · · · · • h~~i ~nd terminal only · · · · · · · · · ' · 
h a bands apotrac . I 

b. Parenc ym bands very coarse and rrregu;:,~//at"'a (Bignoniaccae) . 
110 a. P arenchyma · ~ 

hyma bands narrower and more un1;::;~ntltJ (Bignoniaceae). 
b. Parenc ws of cells, squarish on 

posed of .e•eral ro be widely spaced • 
111 a. Parenchy~a b~;'Dd pore ~oltiples ';;~ (Hippocastanaceae) . 

croas secnoa . neous 1n part. 
Rays somewhat heteroge 
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b. P.arenchyma bands J or 1 cdls wide No. 79 
Pores and pore multiples close! 'thedcells flattened radiallv. 
onnlly . . . . . . . . . .... . . _ ... : . ~pace ; often arranged diag-

111 a. Rays homogeneous · · · · · · · · · · · · · · · · · · · · · · · 112 

b. Rnys heterogeneous.'.'.".".'.".".·.::::.·.· · · · · · . Populr~s (Salicaceae). . • . . . • . • • • Salt.'( (Salicaceae). 

. CL RRE~T LITERATVRE 

Edible, and poisonous plants of th . 
R. h_. _DAHLGREN and PAu L e Canbbean region. B 
l\ledtctne and Surger)' N c.DSTANDI,EY. Issued by Bury 

P 
' avv ept ''' h. • 

1944· p. 102 · 
5 

x 7~ . _
7 

t ' fi ., as mgton D c ;,rin~ing Ollie~, pnc.'~. ext gs. Fo' sale by ll. S. ciov;: 

Thts manual is desi ned t . 
the land i_f he becomes ~epara~e~~~ the s~rvic~man to live off 
~~~ dcscnb_es common edi ble and rom hts umt. It illustrates 
tl :an .,regtOn, chiefiv of C plotsono~s plants of the Car-
udtes. · en tra Amenca and the \\' 
" ) 1 est 
. nc uded in each section of h ' 

asstst the serviceman tn m t IS manual are tables that wiU 
th~l food plants that he h~r~ qmckly and easily identifving 
t~ e deals with the colored ocated. . . . The idmtific~lion 
~Jon ofhthat part (leaf, fruit p:rts of the plant, a brief descrip­
d~r ~· ere that particular , la~~~r,.~tc.), and the page of the 
tif,:~~~~- The location tab!~ will ~ei lu~rated _and more fully 

S'~win~, :h~: ,;,'~~~~:~J:~nu by _;h: ;!:"::."~;'~~;~ :~~~ 
SOl s, _along the coast and tvatto~, m thickets, on wet or dr 
pecultar to the C ' b,b the _vanous topographical) . y 
tab) an ean reg~on " Th . ocattons 
the ~o~~-the appendix are a compilatio~ ~t=~r /dhentification 0 t e tables of 

Cald · asta. Boletln del I . Uni \·crsJdad N . nstttuto de Ciencias Nat I 
I CJ, l eu,. actonal de Colombia Bogat·'t Nura cs de Ia 

:rrr · ' • · 0. 10 1 April 

Plantae colomb" CoNTENTS (botanical) 
413) bv R r Wlae, Vll. Novae notio . • • . ~.ScHULTEs. nes genens Paullinia ( pp. 419-
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EuLphorbCiaceae novae vel criticae colombianae, m (pp ~ 1 ,--43 .• ) bv 
EON llOlZAT. • .. .,. ' • 

Bo;-bacaceae: Descripci6n en.mendada de Bombax coriaceum Mart. & 
N ucc. (PP·. 435-437; 1 plate), by :\uwwo OceANO. 

ubevas noaones sobre el genero Ficus en Colombia, m (pp. 439 441
) 

Y ARMANDO DuoAND. • 
Pa1mas nuevas o criticas colombianas, ll (pp. 443 -458; 6 plates 1 figs.) 

by ARMANDO DucAND. ' ' 

Ochroma lagopus Swartz, the name of the balsa of Ecuador. 
By ELBERT L. LITTLE, JR. Tlze Caribbean Forester (Rio 

P1edras, P.R.) 5: 3: 108-1 q; April 1944· 
_" T?e Balsa, or ~alo ~e Balsa, of Ecuador is known by three 

scientific names. 1 he lightest of commercial woods Balsa is 
distributed in the American tropics from the West lndies and 
southern Mexico to Bolivia and Peru in northwestern South 
America, though more than nine-tenths of the Balsa now be­
ing lumbered comes from Ecuador. Ten species of Ochroma, 
the genus of Balsa, have been described, though some workers 

recognize only one. 
"This article summarizes the nomenclature of the genus 

Ochroma. There has been a general tendency among recent 
workers to question the validity of the segregate species of 
Ochroma, though the Balsa of Ecuador wa~ named a distinct 
species, Ochroma grandijlora Rowlee. Balsa was observed in its 
range in western Ecuador in field work from March to July 
1943· Herbarium material from Ecuador is not specifically 
different from the original species of Balsa of the West Indies. 
The latter has two scientific names, both dating from 1788, 
Ochroma lagopus Swartz and Ochroma pyramidal~ (Cav.) 
Urban. As it is not known which name was published first, 
it seems best to retain for the Balsa of Ecuador the name pub­
lished originally in the present gen';ls, in un~versal u~e ~fore 
192.0, and still generally adopted m botantcal pubhcattons, 
Ochroma /agopus Swartz." Author's sum mar_, .. 

Anatomia das principals madeU:as b~asUeiras _das R.utaceae. 
Bv F. R . MlLANEZ. Rodriguls•a (RIO de J anetro) 7: t6: s-'l'l; 

1S plates; 1943· 
Contains a key to the woods of 17 genera of Rutace~e. 

This is followed by descriptions of the anatomy of 14 spec1es 
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of 11 genera, namely, ddiscanthus, Baljourodmdro~, Citru~, 
Ditt)•oloma. Em1brckia, Eu.\~y/op~ora, Fagara, l!ortta, Nyctt­
calanthus, Rhabdodmdron , Raputra, ~nd Sohnreyta. The woods 
described are illustrated by photomicrographs (mostly X so) 
showing cross and tangential sections. 

Os paus rosa da industria da essencia. By ARTHUR DE MtR.­
A!\DA BA~Tos. Rodriguh ia j : 16 : 45-5+; 2 text figs., 5 plates ; 
1943· 
An account of dniba rosaeodora Ducke and A. Duckei 

Kosterm. With reference to the anatomy of the woods and to 
the tndustrial usc of the t1mber as a source of essential oils. 

0 cabi do Para. By AoOJ..PHO D ucKE. Arquivos do Servico 
Flornla1 2 : 1 : IJ-15; r plate; November 1943· 
Contains a description of a new genus and species, Cabi 

paraensis Ducke, a scandent shrub belonging to the subtnbe 
Banistcriinae of the ivlalpigh1aceae. 

"This species is not rarely cultivated in and around the ci ty 
of Belem, Para., where it also occurs sometimes spontaneously 
growmg in hedges, etc. I t is known under t he name of Cabi, 
l1ke Banist(ria caapi Spruce which also is here culti \•ated but 
more rare. Both plants are used in popular medicine and sor­
cery, but I do not know if the species I am now describing has 
any narcotic property. If it has one, it is ignored by the people 
of Para which also ignores the strong narcotic properties of 
the other Cabi, Banisteria caapi. The latter is the source of 
the famous 'capi' of t he Brazilian State of Amazonas and of 
the 'yagc' or 'a yahuasca' of t he Amazonian parts of Colom­
bia and Peru, drunk by certain I ndians of the northwestern 
part of the Amazon region . 

"The two Ca bis of P ara can easily be distinguished when 
flowering or with fruits . Our new species bears yellow Rowers 
and large, thtck, unwmged fruits; of Banisteria caapi, how­
ever, the flowers a re pale rosy and the fruits have the form of 
small, large-winged samarae. Sterile plants can onl y be dis­
tinguished by the consistence of the leaves, herbaceous in 
both species but thinner in B. caapi than in the other." 
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Novas contribuicOes para o conhecimento das sen~ueuas 
(Hevea) da Amazonia brasileira. By A~?LPHO be ucKJE. 
Amuivos do Servico Florrstal z: 1: z5- 43; ~ ... ~vem. r 1f~4 · 

7 h b · . to date h1s senes o 1m-
In this work the aut or . nngs .uP. and hvbrids of Hecta 

portant studies of the s~cles, vanetles, . . 
trees of the Amazon regJOn. 

. . th Simaroubaceae, m. The g~nus Simab~: 
Studies m e . U •dia (Cincinnati) 7: 1: 81-9·· 

By ARTHUR CRONQUIST. 0) 

March 1944· h d to f<.uassia and on the 
"Simaba is related ?n th~, ?ne abna it is well separated by 

S . ba l•rom ,,,marou . 
other to tmarou · . slightly lobed st1gmas, 

r fl and cnp1tate or · 
its penect o~ers . • l Rowers and long divergent stlg-
Simarouba havmg umse~ua h acter is that the leaflets of 
mas. A helpful vegetattv~ c ar hile those of Simarouba a~e 
Simaba are usually opposite,_ w e resented bv ~uassta 
almost always offset. §<u~mab, ~s ~t p broadl\.' w~nged leaf 

d·tr f om Szma a m I s ; a1 h. h 
amara L., lUers r . florescence erect pet s w lC 

rachis, ordinarily ra~emo~e mhairs near ~he base within, and 
are glabrous ex.c~pt or a i~cls .. . . l believe it i ~ better. to 
conspicuously jOtned ~ed b as Baillon at first did, leavm.g 
refer ~· ajricana to SJm~:~ther African genus, Odyen~e~, IS 

~uassia as a monotype. from Simaba, the only ~tsti?C-
probably not to be sepbaratedht out residing in the aestlvatton 
. h ·ng been roug • . . , 

tlons ever a vi . arently fictlttous. . f 
of the corolla, bemg app . f verv diverse habtt, rom 

"The genus includes speclbes o bshrubs and suffruticose 
all shru s or su · ' · · vail 

good-sized trees to sm ll b al Where information IS a -

plants with t.he lle~;~\~bit a:ot~s in the key, but;~~:ee~~~~ 
able I have me u . data are scanty, an . 
be ~sed with cautio.n, smc~rescent shrubs or trees. ~reclse 
the species may be elthertftower parts are likewise subject to 
limits of measurement~ \· accumulated. . d in 
change as more tme;~~~hy I: hat of the 14 sphecnie~:gc~~~:z:Xcel-

"lt seems no ·bed b, t874• w e l 
this paper, 19 were de!~rtin they Flora Bra~ilim,~is, and on y 
lent treatment appearhave been proposed smce. 
five others, all vahd, 
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Notes on Polynesian Glochidion and Phyllanthus. By L EoN 
CROIZAT. Occ. Paptrs B. P. Bishop Afuseum <Honolulu) 
17: 16: zo;-114; Apr. 1S, 1943· 
"Of all of the Polynesian euphorbiaceous genera, Glochidion 

Forster is probably rhe richest in forms and the most difficult 
to classify .... It is difficult to see how conservative tax­
m;omlst." can a,·oid treating Glod1idion as a section or subgenus 
or Ph~vllmrt/ms, t hus acceptmg the final d1sposation of Forster's 
genus •:1:ule by ~l~ellc.:r _of :-\rgau .... To clarify these prob­
lems ol lllter-n:lanonshrp rn two large genera and to mona­
graph .the spccacs, prolonged investigation is needed. In t he 
mtantrme, I am accepting both genera Phyllanthus and 
Glochidion. Glochi_dion is ultimately sepa~able on the char­
acter; of the stanunal column." The paper concludes with t he 
dcsc.nptaon of a new spec1es of Savauan tree G/oc/ddion 
Clrns:opl1ersmii, "though the material is such that I am not 
certam whether Phyllanthus or Glochidion 1s involved." 

T~e origin and_ distribution of inter- and intra.xylary phloem 
10 .Lep~adema. By BAI WAST SI:'\GH. Proc. Indian Acad. 
SCl. 18. l: sect. B: 14- 19; 2 text figs., 2 plates· 194.., 
"In Leptadmia · . ' ~'· hi . spar/tum and L. retuulata there arc t hree r oem regiOns: (a) the outer normal phloem (b) the intraxv­

try 0~ 1n
1
ncr phl_oern, and (c) the interxvla;,. phloem which 

o~!n~ me us1ons 111 the wood. · • 
1 he parches of mtra · ·I . hi . . cells b · 

1 
X) ar) P oem ar1se from the pith 

, ut m ater stages even th I h adjacent to the ith k .e xy ~m parenc yma cells 
stem~ a cam I · ~ . ta e part m thet r formation. In old 

" ' )JUlll IS d1ffi " d h phloem groups and r~renttate 0 11 t e outer faces of these 
tripetally. P duces some secondary phloem cen-

"Thc intcrxylary phlo 1 . 
dJJ1ercntiatcd from rou e n, p~esent m the stem, becomes 
tripetalh· by th g b' ps of thm-walled cells produced cen­
normal ;ctivit e ~ahm hlum. Later the cambium resumes its 

' " Wit t e result that th hl · come embedded in th d e P ocm groups be-
summary. e secon ary xylem."- F,·om author's 

No. 79 TROPICAL WOODS 39 

Classification and description of the vegetation types of the 
Niger Colony, French West Africa. By W. A. FAIRBAIRN. 
Imperial Forestry Institute (Oxford) Paper No. ZJ, 1943· 
P p. 38 ; 8 plates, 1 folded map. Price 4 s. 
T he author who is Assistant Conservator of Forests of 

N igeria, had a
1
previous report, entitled" Eco!ogi~al succ~sion 

due to biotic factors in northern Kano and Katsma Provmces 
of Northern Nigeria," published i.n 193~ as. Institute _Paper 
No. ~3· The territories in the two m~est1gauons ~~; adJa~ent 
and the basic classification followed IS the same. . fhe direc­
tion in which further study is now most neede? _1s the d~ter­
mination of the ecological status of the commumttes desert bed 
and the extent to which their tension.l!nes can be_ controlled 
in the interests of conservation of fert1ltty and opnmum land 

u tilization." 

Development of trade in colonial timbers. Importance of re­
search into problems of production, marketing, and forest 
engineering. By J. N. 0LIPHA:\T. Reprint from The Crown 

Colonist (London), March 1944· . 
"The essential features of the present movement tor t_he def 

velo ment of Colonial forest rc;--;ources ar~ the locanon o 
'P 'll and other manufactunng plants 111, or as close as sawmt s aw mate-

possible to the forests, so that transport cosJs on ~ . . 
rials are reduced to a minimum; and t~e c?n uct oht ~~ten~:~ 

. d ' duction-eum-markenng researc alme 
and sustame pro "bl of the miscellany of 
finding uses for as many as possl e · . f 
woods to which. th~ plants havei~c~ses:~~:~~t:t~~e t~a;:e:~e~e 
the raw matenal IS so ~reat, . tal manufacture into a 
should be provisio~ for It~ experfu';ernms including not only 

d. 1 , w1de vanety o 10 , h correspon mg ~ . be but secondary ones sue 
primary products like sawn tt~ . r dows furniture, matches, 
as plywood, turnery, dools a~ Wl_n th; bringing of the raw 
and so on. Moreover, as oggl~g, :·e"i costly operation in the 
material to the plan~, is a1parucut[1~cale industries develop, 
tropics, the economtcal P afnd,, ~ u t wood-using industries at 
will be to locate a group 0 1 eren 
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one center where they can share the sa_me logging organization 
as well as such other common reqmrements as power and 
technical staff for supervision. Such an arrangement enables 
much material that would be treated as waste by one plant 
to be utilized by some other industry of the group." 

The African oil palm: its history, cultivation, and impor­
tance. By DoNOVAN S. CoRRELL. Uoydia (Cincinnati) 7 : 2.: 

ro1-12o; June 1944. 
"The palm oil of commerce is obt~ined from the oil_y, _fi­

brous pericarp or outer layer of the frutt of numerous vanettes 
and strams of the African Oil Palm (Elaeis guineensis J acq.), 
the 'Palmier a huile' of commerce, a mem ber of the coconut 
famtly (Palmae). Palm kernel oil is derived from the kernel 
of the Afncan Oil Palm seed." 

"Among the fats and oils imported into the United States, 
palm oil ranks next to coconut oil in point of volume. The 
world's largest exporters today are European colonial posses­
sions in West Africa, mainly British West Africa (especially 
Nigena), the Belgian Congo, and French West Africa, with a 
small amount exported from Latin America, primarily Brazil. 
Nigeria and the Belgian Congo, alone, have supplied approxi­
mately three-fourths of the world's production of palm oil 
and kernel oil. Before the present war, the Netherlands Indies 
and British Malaya supplemented greatly the palm oil and 
kernels imported from West Afnca. 

" I n 193 I, the United States tmported 258 million pounds of 
palm oil and 39 million pounds of palm kernels and palm 
kernel oil. Following this there was a steady yearly increase 
of importations (with mtnor fluctuations) until a peak was 
reached m 1937, dunng which year 411 million pounds of 
palm oil (valued at about 23 million dollars) and 179 million 
pounds of palm kernels and palm kernel oil (valued at about 
r I million dollars) were imported. The bulk of this oil and 
kernels came from the Netherlands Indies, Belgian Congo 
and :t\'lgeria. Since 1937, however, there has been a sharp 
declme 111 importations, and in 1939 only 288 million pounds 
of palm otl and a ltttle more than two million pounds of palm 
kernels and palm kernel oil were imported." 
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NOTES ON TROPICAL TIMBERS 

By SAMUEL J. RECORD 

Aspidosperma Monteroi is A. multijlorum 

In describing some species of Aspidosptrma yielding woods 
of the Boxwood type I said ("Timbers of the New World," 
1st printing, p. 61): "A. Monttroi Standi., from near Manaos, 
Brazil, belongs in this group." The specimen was obtained 
from Field Museum and bore the scientific n:tme on the label. 
It was later discovered that the name was only provisional 
and had never been published. A photograph and fragments 
of the herbarium material were sent to Dr. Adolpha Ducke 
who informs me that he collected the same species in dry 
forests nrar Santarem and Monte Alegre and that, according 
to Dr. Kuhlmann, the correct name for it is Aspidosptrma 
multijlorum DC. It also appears that the original source of the 
wood sample was not Man6.os but Aramanahy, Lower Tapa-
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joz, State of Para, where It was collected by the late Dr. R C 
l\lonte1ro da Costa. · · 

Identifying Laplacea Brenesii 

Following is a striking instance of the aid a wood a . 
rna)' b bl · natom1st 

. e a e to give a taxonomist working with sterile he 
banum matenal. ~ecently I received from Paul C. Standle ~­
of the Chicago 1\ a tural History Museum a small . ) ' 
~o:td hco~e~ted fY ~lr. Steyermark in Gu~temala. Je~~~~o~! 
d' ffi e a at east seven collect ions of the same tree from 

1 derpent parts of Guatemala and some others from Hond 
an anama, and added tha h 1 uras 
like .Afeliosma than anvthingte~s e eaves looked to him more 

Fortunately for my ·p ~- . 
tary vessels a·nd scal~nrourrmpose ~ e ~ood In question has soli-

• 11 perrorat1on plates s th · 
ven Simple matter to find . t. f th o at It was a 
have been pubhshing F 1 thm two 0 e keys of the series I 
· · · ur e rmore the exa t · 
lndJcated- La-n/acea B.,..en .. S dl' c spectes was 

I 
r , · esu , tan ev 

reported mv findin 1\1 S · · 
received his confirmati'Ogsll toOf . . r, d'tandJ~y and by return mai) 
· m v JagnosJs "Th · 

tJOn as to the correctness f th. . ere ts no ques-
c 

1
• o e name bu t the · · · 

ro lage are extraordinan Th 1 -' vanatJOns m 
are .very unlike those ci fer~lee~:s o~ steri l~ young ~ranches 
fertlle collection (in old fruit) fr n~ es. " e have just one 
beaten that for some time I d-~m ua temala, so weat her­
If it and the sterile spec'l n I not recognize the famll y. 
b 

1 ens were put · d b . 
otanJsts would recognize . Sl e y Side, few 

just as in nw case. - any con nectwn betv,:een them, 

" l ncidentallv, one of the sterile . 
was written up once bv [aneth bpecu~lens from Honduras 
of §(perms, but I realiz~d that i ;rwa~t:n'tt] as a new spectes 
suppressed the descnption." t east no ~u~:rcus and 

L~placea Brenesii di ffers from the oth 
particularly in its coa rser text A edr species of the genus 
t ( , . u re. ccor mg to C L L 
er. see Troptca/ Woods 70: 30) it is ab d . . , ankes-

reglon of Costa Rica and in d , d £, un an t tn the Cartago 
and mill construction, but w:rman o~ scan~lings for house 
make good boards. ps too adJ y m seasoning to 
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Driftwood in Nova Scotia traced to the South Seas 

Last April Capt. Harry Peake, who is stationed at French 
Village, Halifax County, Nova Scotia, sent me for identifica­
tion a bit of wood which he said had been taken from a larger 
piece that "came in on the tide." A description of the wood 
follows: 

Color slightly pinkish. Luster rather high. Odorless and 
tasteless. Very light and soft, but tough; weight (air-dry) 
about 'lo lbs. per cu. ft.; texture fine and uniform; grain 
straight; feel velvety. Very easy to work, but presumably of 
low durability. 

Pores visible, rather few, fairly evenly distributed; occur-
ring singly and less often in radial pairs or threes. Vessels with 
simple perforations; pits alternate, medium-sized, vestured; 
spirals and tyloses absent. Rays uniseriate and less than '25 
cells high; homogeneous; pits to vessels medium-sized. Paren­
chyma narrowly vasicentric and in numerous diffuse crys­
talliferous strands. Fibers with thin walls and small simple 
pits. Ripple marks absent. No gum ducts seen. 

The above combination of characters can be found only 
in the Leguminosae-Mimosaceae. The uniseriate rays and 
the exceptionally low density served to narrow the search 
to a very small group of genera and a few comparisons were 
sufficient to reduce the possibilities to a single genus- Aibizzia. 
Available descriptions eliminated the American species. In 
the Yale collections there are representatives of about 30 
Old World species and an examination of the slides soon 
reduced the quest to one--Aibizzia Julua White & Francis. 
Our file specimen was collected by C. E. Lane-Poole (his 
No. '2.63) on the trail from Kokoda to Gap, in the Owen 
Stanley Range, Papua. The sample to be determined matched 
the other so perfectly that they appeared to be parts of the 
same piece. Obviously the board washed ~shore . in Nova 
Scotia must have been dropped from a sh1p on 1ts return 
from the southwest Pacific. 

Albizzia Julua is one of the largest trees in the forest, at-
taining a height of I so feet. The soft wood saws woolly when 
fresh but takes a smooth finish when dry. It IS suitable for 
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boxboards and light construction not exposed to d 
~~sec~ attack. The vernacular names recorded are Gecay or 
1\..ere,ere, and Haide. emona, 

Distinguishing Cedrela and Swietenia 

w~i:~c:~etl~o~:~t~;~~;i~:e~ examine a herba~ium specimen 
Swietenia. Si nce the material t~a~e. an untescnhbed species of 
doubt as to whether it was M mcomp ete t ere.was some 
(Cedre/a) . It required only a few ~~ogany or Spamsh Cedar 
section of a twig and place it und mutes to make a _free-hand 
One look was enough t . er a compound mtcroscope. 

. o convmce me th t th . 
question could not be Swietmia an a e genus ~n 
questton, Cedrela was indicated., d of the two genera m 

The outstanding anatomical ~ . . . . 
genera is the size of the I e~turel dtstmgutshmg these . vesse ptts n S . . th 
mmute about 3" h . . wzetema ey are 

l 
, ,.., w ereas m Cedrela th f ll . 

arge, a difference so great and _ey are u Y. twtce as 
readily employed with t so conSIStent that It can be 
spectmens of both kindsoua me~slubrelments, particularly if 

all 
. re avat a e fo · 

sm ptts are characteristic of r ~ompanson. Very 
Meliaceae, some of the exce t' mos~ mem ers of the family 
rachta, Cabralea, Cedrela (in~l~~7~ b~ng Aphanamix~s, //zadi­
and Pteroxylon. They also occu _g 

00~~), Ekebergta, M elia, 
and Key No. VII (Tropical ,;. ~~a wt ~range of families, 
representatives of 50 ra .1. .00h s 74) mcludes American 

• J ; mt tes wtt some 11 f 
ptts not over 4J.I. m diameter. or a o the vessel 

In dealmg with heartwood th . 
confusing Mahogany and S a~;:hts usually no occasion for 
scent of the latter is charact P. . GCedar, as the fragrant 
. f . enstlc. eneraU th 
ts so ter and ltghter m weight f . y, too, e Cedar 
Boulger into stating (W ood '~ ~ct whtch probabl y misled 
Mahoganies of the Central Am ~ on, 19o8, p. 207) : "The 
the bulk of the rapidly shrinkl~~~~n m_amland, which form 
known a~ Honduras, Ta.basco, Bav:oe;~caC supply, and are 
ma, Mextcan, or Bermuda are .b bl , olomblan, Pana­
of Cedrela, a genus close)~ al/~o a J ~he wood of species 
known that the mat"nland s ~~ to Wtetmia." It is now 

K
. pectes IS S · t · 
mg. According to tests at y al h . wte ~ma macrophylla 

e, t e specific gravity (air-
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dry) of wood of the latter species ranges from 0 .40 to o.85, 
mostly between 0.50 and o.6o, whereas the lightest Cedar 
had a bulk density of 0.37 and the heaviest (Cedrela saloador­
ensis Standi.) 0.75, the average being between 0 .40 and 0.50. 

On a basis of pit size only the wood of Swietmia is not dis­
tinguishable from Khaya, Entandropht·agma, Pseudocedrela, 
Carapa, and Xylocarpus, all of which resemble Mahogany 
more or less closely. Birch (Betula), which frequently is 
finished in imitation of Mahogany, has very fine vessel pitting 
but the anatomical resemblance goes no further. Dipterocarp 
woods have relatively coarse vascular pits which, unlike 
those in the Mahogany family, are distinctly vestured. The 
nature of the pitting of tlhe several elements of wood consti­
tutes one of the most reliable and readily used features in 
identification and deserves much more study and analysis. 

Determining the Age of Mahogany Trees 

The wood of Swietenia is characterized by concentric 
bands of parenchyma which clearly demarcate growth rings. 
Many, perhaps most, tropical woods exhibit growth rings 
more or less distinctly, but in comparatively few instances 
have they been correlated with definite periods of time. Col­
lecting the necessary data is not a particularly difficult task 
for a scientist who has opportunity to study selected trees 
for a few years or can examine stumps in plantations of known 
age, but the subject has received little attention. 

The best work of this kind has been done by K. A. Chowd­
hury of the Forest Research Institute at Dehra Dun, India. 
About four years ago he completed a series of observations on 
Mahogany (Swietenia macrophylla) planted in India. He 
concludes that a distinct parenchyma band is formed an­
nually and completely encircles the tree. Hen~e the nu~ber 
of complete rings indicates the age of ~he tree m years. Sm.ce 
American Mahogany grown in Indta shows no _ess7nt~al 
difference in structure from that of the same spectes tn 1ts 
native habitat, it seems safe to assume that annual rings are 
produced throughout the range of the genus. . 

Many different kinds of woods have growth rtngs demar-
cated by bands of parenchyma. It has been customary to 
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reter to sue bands as " t . 1 . erm1 na parenchy ,. h 
tJOn bemg that they were f, rna, t e supposi-
growing season. It is now k~:ed ~t the conclusion of the 
formed at the commencement ofn t at alsuch bands may be 
te "· · · season growth h rm Ini tial parenchyma" ha . , ence the 
Woods 49: J6) Tile .p h s come mto use (see Tro.,ical 

· arenc yma b d · S · r 
example, are initial and not t . . I an s m wtetenia; for 

I · . ermma 
n exammmg a wood . . . . 

?ecide whether a band be~~~c~~en, It ~s not always easy to 
!n.s~ch cases of doubt pa gh .o o~e nng or to the next, and 
mlttal." Thts situation c~~1~ ~rna IS _satd to be "terminal or 
less specific term "marginal " \ ~~OJded by t~e use of the 
wtthout reference to the f ' wf IC wou.ld mdtcate position 

Jme o productiOn. 

I Pseudocopaiua hymenaefolia 

n the paper following Dr J h 
for hts believing that Pse~Jdo · 0

. n D. Dwyer gives reasons 
from Copaifera. My mterestc~~a:~~ IS ~:'ali~ genus, distinct 
'lo)'ears' standing, as stated tn T. IS ~u Ject IS of more than 

In mv book r· I. roptcal W oods 37 ' s· . , tmuers of T. · 1 . · · ~9'2"!, I said that I could n ropzca Ammca, published in 
QUJebrahacha' was nam d ~t u.nderstand why the Cuban 

wood IS strikmgly dt' r:r e r opaifera hymenaejolia since th 
Co ;r . uerent •rom those f h , e >pat.Jera, which are much ark Af o t e other species of 
fold me that the species was lp e. ~er three systematists had 
e.~ aside, but not out of min~oper y placed, I put the prob-
VIsttmg the New York B . . Some fi ve years later whil 
ence to Dr N L B . otanlcal Garden, I related m , e · · · raton who th v expen-
a ~anuscnpt he and M; Per ,ere~pon presented .me with 
thetr North .dmerican Flor~ a J}· \\ dson had prepared for 
genus, Pseudocopaiva for c' n_ In It they had set u a n 
that description In ' opaij_era IT)'lllcnae'olia I p pbl ' hew D our magaz ']' . J' • u IS ed 

ec. I, 1929) and so ( j me, ropual Woods ('2o · 8 
that plant is perm~nentl~ fia:ed.'~m concerned, the stat~s '2. of 
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THE GENUS PSEUDOCOP.Alf/.A BRITTON & WILSON 

By JoHN D. DwYER 

Union University, .Albany College of Pharmacy 

In 19'29 Britton and Wilson described the genus Pseudoco­
paiva (Caesalpinia~eae) without critical notes in Tropical 
Woods zo: 28, bastng 1t on the well-known species endemic 
to Cuba, Copaijera hymenaefolia described by Marie in 1833· 
That Pseudocopaiva has not been generally accepted by 
workers may be gleaned from a study of subsequent identi­
fications of the species.1 Recently I had occasion to survey 
the American and West Indian species of Copaijera and 
found many substantial reasons for upholding Britton and 
Wilson's ~enus. Restricting ourselves to the above range, we 
can defimtely segregate the Cuban species from the majority 
of the species of Copaijera on the unijugate character of its 
leaves. Only four species, all of these South American, agree 
with it in this respect: C. conjertifolia Benth., C. Ktmtzei 
Harms, undoubtedly conspecific with C. conjertifolia, C. 
fissicuspis Pittier, and a Paraguayan species, C. chodatiana 
Hassler. Of the quartet, C. chodatiana exhibits such a marked 
relationship that on superficial examination it can scarcely 
be distinguished from its Cuban counterpart. Assuming for 
the moment the validity of the genus Pseudocopaiva, it is 
expedient that a new combination be made: Pseudocopaiva 
chodatiana (Hassler) Dwyer. 

The principal differences between Pseudocopaiva and Co-
paijera are to be found in the foliage, flowers, fruits, and 
wood.2 The American and West Indian Copaiferas do not 
possess strongly falcate leaflets and the m1dveins are little 
eccentric as a result. These conditions account for the fact 
that the principal secondary veins are rather proximate and 

1 
The Gray Herbarium, H arvard University, recent!}' issued no. I 149 in 

its "Plantae Fxsiccatae Gruyanae" series, labelled Copaijrra hJ mm.ufoU;; 
Moric, based on material collected by R. A. Howard and F. Gonznk> {1>598). 
An excellent list of synonyms is included on the prirw:d label. 

t Professor Record appended notes on tho: comparati,·c anatomy oi the 
woods of Puud(leopatra and Copaijmz, following Britton and \\'ibon·~ de-

scription of the former genus. 
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~ they ap~roach the margin, parallel with each other I 
seud~copawa eac~ half of t he un ijugate leaves is inequilat~ 

e~al Wtth a consptcuous and eccentric midvein from which 
4 8+ consptcuously and_ roughly parallel secondar veins 
emanate, those on the wtder side of the Jam· b .Y 
1 5 c A h . ma emg o 3-
: m. apart. s t e vems of P. hy menaejolia and P ch d 
~~~ad~re wtdehly splaced on the wider side of the falcate.la::i~ 

~verge s arp Y as they proceed toward th · 

dr~ultmg pattern is striking. In fact in Pseu;o:'Par~m, thhe 
tsposttion of the main d ' . . awa t e 

found in the closely rela:e~on ary vems ts more like that 
species are characterized b;~ g~~us Cy~ometra, all of whose 

On the basis of floral Untjugate eave~. 
floral differences from ~;~if:r: P~z;:ffco~atv~ shows marked 
number of the sepals of both . e e s~ze, shape, and 
texture, pubescence and col ~enera agree m general, the 
paiva are so strikingly unlik or~ton o~ ~e sepals of Pseudoco­
think herein lies one ( th e ose 0 e latter genus that I 

· o e strongest argument r h 
tentton of Brit ton and \V'J , s 10r t e re-
crassate, bearing short W~tson s nenhs .. It~ s~pals are thick­
this pubescence is set a .e-woo y atrs mstde and outside; 
punctate surface The A gat.nst a blackish, often glandular­
on the other hand have ~he~tcan a~d West Indian Copaiferas, 
be pubescent within, are al~as;:f s cr~sate, and should 0ey 
catiOn), the corpus drying a gold ant - trsute (under magm fi­
~olor. Both genera agree in the s: rown to a deep dull red 
m the absence of petals E . . cture of the stamens and 
we n~te that t he style; di~~~;n;e~~=b~arpels of both genera 
Copaifera bemg 2-4 (4-5) mmp in 1 y m length, those of 
P_seud~copaiua attain a length i 6 ength, whtle .those of 
dtspanty is significant wh o ·5 mm. at matun ty. This 
4· 5 _mm. for Copaijera em b::c:Se 0~~~s~~er tha~ the figure of 
Indtan species. In p 2. J . • Amencan and West .

1 
· cnouatzana parttc 1 1 h 

um ateral position of the style . h 1 .u ar y, t e distinct Wtt re atton to th f 
ovary stands m contrast to th . . e top o the 
the_ style characterizing the C stm~y eccentnc posi tion of 
unltk~ any American or West o)~~f~as. P . . hymenaejolia, 
descnbed, except C. conjertijolia wh n spectes. heretofore 
as glabrous, has the carpeUar h . ose ovary ts described 

y atrs confined to the basal 
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stipe. It must be admitted that the ovary of P. chodatiana 
has hirsute hairs unmistakably similar to those of the Co­
paiferas. As in the case of the sepals, the often mottled and 
gray-black or virescent appearance of the b01led carpels of 
Pseudocopaiva scarcely resembles the golden brown, dull red 
or nigrescent, and vaguely or non-mottled surface of the 
dried carpels of the Copaiferas. Stigmatic structure and 
ovular pattern show littLe variation within the complex. 

Since all of the available material of P. chodatiana is in 
flower or in very immature fruit, we may assume that the 
legumes of P. hymenaejolia are typical of the genus. Unlike 
the plump and smooth fruits (at maturity) of Copaifera, 
these are rather flat and papillate. The minute excrescences 
on the surface of the valves are more suggestive of the fruits 
of Cynometra which are superficially scurfy. The endocarp 
of Copaijera is uniformly smooth, lacking the thin oblique 
ridge found in Pseudocopaiua. This ridge, located at the 
distal end of the valve, marks the position of the edge of the 
widest side of the arillus. \Yhile agreeing in the possession of 
solitary seeds, both genera exhibit differences in the arillus. 
In Copaifera this covers three-quarters or the full length of 
the mature seed on one side; in Pseudocopaiua it forms a rela­
tively small cap atop the seed. In the former genus the seeds 
are plump at maturity and rather dull black (in siccitate), 
while in the latter genus they are subplane and glistening red. 

It is appropriate that we conclude with a discussion of the 
differences between P. chodaltarJa and P. hymmaefolia, here­
tofore not considered by workers to be related. The latter 
species is endemic to Cuba while the former has been re­
ported only from Paraguay, in the region of the Rlo Apa 
(Hassler 7984, type collection of C. chodatiana; Hassler 8o.f.6, 
type collection of C. chodatiana var. fruiticosa Hassler), and 
between the Rio Aquidaban and Rio Apa (Fiebrig 4934). 
Structurally, the leaf blades of the c_:uban specie~ are more 
falcate the broader side of the lamtna bemg wtder, more 
attenu~te at the apex, and cordate at the base. On comparing 
the spacing of the more conspicuo~s and subpara!lel adJacent 
veins in the middle of the wider stde of the lamma, I found 
those of P. hymenaljolia to be 0.5- 1.5 em. apart while those 
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of P. chodatiana are O.J-0·5 em. apart. In the former species 
these veins are quite prominent and thick on the under side, 
while those of the latter are slender and somewhat evanescent. 
The critical floral differences are : the sepals of P. hymm atfolia 
are generally glandular-punctate (the pu ncta tions lacrimi­
form) while those of P. chodatiana are eglandulose ; the carpels 
of the former species are glabrous except on the St ipe, while 
the carpels o f the Paraguayan spec1es are hirsu te on the 
ovary, on part of the stde, and on t he stipe; and lastl y the 
style of the Cuban spec1es IS 4 mm. long while t hat of P. 
clzodatinna measures 5· s-6. 5 mm. in length. As the mature 
fruit of P. chodatiana has not been collected, we can make no 
comparison between it and the fruit of P. hymenaefolia. 

KEYS TO AMERICAN WOODS (CONTIN UED) 

By SAMl.J EL J. RECORD 

The following keys are the fifteenth and sixteenth in a 
series hcgun in Tropical Woods No. 7'2, December 1, 194 '2. 
Those in the preceding issues are: CNo. 71.) I. Ring-porous 
woods. II. Pores in ulmiform or wavy tangenttal arrange­
ment. Jll. Pores in flame-like or dendritic arrangemen t . 
(~o. 73) IV. Vessels \'Jrtuallv all solitarv. V. Vessels with 
spi ral thickenings. (No. 74-) Vi. Vessels wi'th scalariform per­
foration plates. VII. Vessels with very fine pitting. (No. 75) 
VIII. Vessels with opposite or scalariform pitting. IX. \ \oods 
With conspicuous rays. (~o. 76) X. \\'oods with storied struc­
t ure. (~o. 77) XI. \\ood s with resin or gum ducts. XII. 
P arenchyma reticulate. '~o . 78) XIII. Woods w1th septate 
fibers . (No. 79) XIV. D cotyledonous woods with xvlem 
rays virtually all un iseriate. These kevs are intended fo~ use 
in connection with Record and Hess' Timbers of tire New 
lf?orld (see T1·opical 11/oods 73: 4'2) wherein man v of the 
ana;o:ni:,~ t fcat~ res are well Illustrated by_rh~~o~ntc~ographs. 

X \. lrbers wrt!r ronsprruons bordered pttJ. I hts kcv 1s con­
cerned w~th woods ha v1ng a ground mass of fibcr- t.rachcids 
charactcnzcci by p1 ts that are con~p 1cuous because of their 
number or si?.e or hath. Of the America n woods studied 
representati \·cs of 1 p genera and 54- families were found t~ 
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belong in this group. Onl y 28 genera of. '21 fam}lies ~o not 
also have virtually all o f t hei r vessels soh~ary. \\ ood~~n. t;~ 
latter categorv are omitted a nd reference 1s made t? Y • 
in this series: F ibers with conspicuous bordered p•ts a~e 10 

the class of tracheary clements and not di rectly assoctated 

Wl.th the storage of food hence are never septate. 
' · " 'l 'h I ts are XVI. W oods with oil (or simtlar) WIS. ese ~ emen 

t ically large thin-walled parenchyma cells With resmous, 
fs~ally yellowish, contents. Cell~ simila~ in appearance, :~~ 
without yellow contents, occur m. c~rtam Apocyn~ce~e 
Batesia (Leguminosae) . O il (and .su:mlar) cells. are l l mtte~~~ 
the rays in Apoc\'n aceac, M ynsucaceae, PtperaceaeH 

Rutaceae· to the p'arench yma strands m Canellaceae, ern-
, M 1· d Solanaceae 

andiaceae, Leguminosae, agno laceae, an cell~ 
Onl in Anonaceae (rare ly) and Lauraceae hav~ such 
bee~ found in both rays and parenchyma strands m ~he same 
genus. Another type of distended cell has crystallme con-

tents and is no t cons1dered here. 
. t' s 0 ( " " genera This key applies to Amencan representa tve ..>..> 

of 11 famiiies. Fi fteen of these ge~er~ b~long to the.~au~a~e~f 
and, owing to taxonomic unccrtamttes tn the cl~ss• cat to . 
members of tha t family, the features use~ . m separatmg 
some of the genera a re o f doubtful dependability. 

XV. FIBERS WITH CO~SPICt:OUS BORDERED PITS 

1 a. Vessels absent . . . . . . . · · · · • · · · · · · · · · · · • · · · • · · · · · · .• 
•••• ..... "T 

b. \ 'essels present ...... · ....... · · ... · .... · .. " 

'l a. Wood of normal appearance, sugge~ung Fagt~si)rim\'S (\\'in teraceac:). 

· · - d' II· 1' gated fibro-b Wood (of secondarY g rowth) conslsnng ot ra •a ) c: on d d b. 
. vascular bundles .(fiber trachcids and phloem) surroun e } 

parenchyma (modified monocot structure) . . • •... : •.... :. . . J 
. d · , ricxlic changes 10 the d•rec-

3 a. Secondary wood lannnatc owmg to I c l':uc,J (l.iliaccae). 
tion of the fibro vascular. strands · · · · · · · · '· · n;.,,,,uuu (Liliacc:~c) . 

b. Secondary wood not l n~matc:d ..... K~ : I~; (Tropicolll'oods 7J). 
4 a. Vessels virtuallv ~llsohtary ....... '" : .. .... . .• . .. . .. S 

b. Vessels not all soluary . .. · .. ·" · " b 
V .. ·l , rs vestured. Radial channels common . . ... . .. . 

5 ~· V ess( I \~ ~~ not vestured. Radial channels ;lhscnt •.••.•.• •.:. . . Q 
. esse r I . • n tric bands :100Ut I pore-width 

6 a. Parenchyma 1n narrow conce Co:.m.J (Apocyn.,.:e:tc:). 
a1'lart . . . • · • • · • ... · · · · · · • · · · · 
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b. Parenchyma fintly reticulate.. . ..... 7 
7 a. Rays 1-3 cells wide; without distended cells. 

Macou!Jea (Apocynaceae) 
b. Rays up to 5 (6) cells wide; distended cells common............ 8 

8 a. Fibers thick-walled. Pores mostly solitary. 
. . Microplumeria (Apocynaceae). 

b. F1bers thm-walled. Pores frequently in multiples. 
. Rauwolfia (Apocynaceae). 

9 a. \esse\ perforations exclusively or predominantly multiple 1 

b. Vessel perforations simple. · · · · · 
0 

~0 

to a. Rays 1n part conspicuous. . . 
b. Rays not conspicuous, though often distinct · · · · · · · · · · · · · · · · · 

1 1 

11 a. !~ffes radially arranged. Parenchyma in short tangen;i~i ~~~~· ~~~ 
12 

'h use. Vessels and fibers often with spirals. Heartwood chalky 
w tte . . . . . . Il (A · r I' b p · ·. · · · · · · · · · · · · · ex quuo taceae) 

. ores not m definite radial arrangement. Parenchyma ab . 
very spar~e. Vessels and fibers without spirals. Heartwood sedndt. ohr 
or browmsh . . . . . re IS · · · · · · · · · · · · · · · · · · · · Turpmra (Staphyleaceae) 

ll a. Parenchyma reticulate · 
b. Parrnchyma not reticui~t~ .......... · .. · .. · · · · · · 

1
3 

1
3 a. Rays all unisenate or biseri~t~ ·.' . ' ' . ' ' ' '' ' ' ' ' ' ' ' ' · ' ' ' ' ' ' ' ' ' ' l7 

b. Rays in part 3-4 (5) cells wide.: : · : · · ·:: · · · · · · · · · · · · · · · · · · · 
1

4 
14 a. Rays very high; pits to vessels very large. . . . . . . . . . • . . . . . . . . IS 

b R 
. PuidiJws (Fiacourt' ) 

. ays typtcaUy less than 30 cell h' h· . taceae . 5 tg , ptts to vessels very small. 
. Pamphilia (Styracaceae) 

15 a. MP, ulusenate ray_ cells variable in form and not defini tely t . fi d . 
ores mostly sohtary. Wood yellowish white s ran e . 

b. Mulriseriate rays with definite stratum of ... S~/ouras (Buxaceae). 
mostly in multiples. Wood brown. procum ent cells. Pores 

J6 a. Intervascular pitting finely scalariform. Enla . . . . . . . . t6 
ray cells common. Pores uniformly d' . 'b rdged crystalhferous IStn ute ; crowded. 

b. Intervascular pining n<lt scalarifo EAfxtoxicon (Aextoxicaceae). 
ray cells absent. Pores crowded in ea;r·w~ ~ed. crystal~iferous 
arrangement in late wood Y ' tendtng to dtagonal 

1 
s · _,_ .. .. .. · · · .. Halesia (Styra ) 

7 a. ptrou:;. common in tips of vessel members V . caceae . 
sporadic occurrence L. ·.d ertlcal gum ducts of 

b. Spirals absent or verv rare Gum d. · · '9"b' am/Jar (Hamamelidaceae). . , · ucts a sent 
18 a. Vessel-ray pitting coarse usually seal ·r . . . . 18 ' ar11orm. 

b. Vessel-ray pitting fine, opposite. . . . Eucryphia (Eucryphiaceae). 

19 a. Rays I or l (J) cells wide Nys ... · · · · .. .. · · · .. 19 b R . . sa aquatt N · ays up to 4 or 5 cells wide N /!• · sy/uatica (Nyssaceae) · · yssa otpora N , • 
1 • Oftcnt (Nyssaceae). 
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~o a. Rays all wide; not in contact with the pores. 
Aristolochia (Aristolochiaceae). 

b. Rays not all wide, sometimes all narrow; often in contact with the 
pores.......... .. .. . .. .. .. . .. . .. . .. .. .. . .. .. .. . .. .. .. ~r 

~~ a. Vessels with spiral thickenings... . . . . . . . . . . . . . . .. . . . .. . • . . . ~l 
b. Vessels without spiral thickenings .. . . . . . . . . . . . . . . . . • . . 25 

~~a. Rays all uniseriate. Fibers with spirals ..... Euonymus (Cdastraceae). 
b. Rays not all uniseriate. Fibers without spirals .. . . . . . . . . . . 23 

~3 a. Definitely ring-porous. Rays 1-3 cells wide; homogeneous. Elaeagnus (Elaeagnaceae). 

b. Not definitely ring-porous. Rays more or less heterogeneous in 
part .................................. . . . . . . . . . . . . . . . . '24 

:14 a. Rays rarely up to 5 cells wide. Pores in large groups, often radial. 
Fibers thin-walled ... ............... ... .. Ooidia (Thymelaeaceae). 

b. Rays often 5, sometimes up to 10, cells wide. Pores fairly uni­
formly distributed, though more crowded in early wood. Fibers 
rather thick-walled .. .... ............ . Prunus sn·otina (Rosaceae). 

'25 a. Ring-porous. Late-wood pores in flame-like arrangement. Vasi-
centric tracheids present ..................... Castanta (Fagaceae). 

b. Diffuse-porous. Late-wood pores not in flame-like arrangement. 
Vasicen tric ttacheids absent . . . . . . . . . . . . . . . . . . . . . . . ~6 

~6 a. Vessel-ray pitting fine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 'J.7 
b. Vessel-ray pitting coarse. . . . . . . . . . . . . . . . . . . . . . . . . 29 

~7 a. Rays decidedly heterogeneous; pits to vessels not over 4~· 
Dichapeta/um (Dichapetalaceae). 

b. Rays homogeneous or weakly heterogeneous; pits to vessels 6-7~· ~8 
:18 a. Ripple marks present; about 130 per inch; irregular; most of the 

rays not storied. Pores often clustered .. Gaiadrndron (Loranthaceae). 
b. Ripple marks absent. P<lres mostly solitary. Wigandia (Hydrophyllaceae). 

29 a. Gum ducts common in multiseriate rays ....... Mammta (Gurtiferae). 
b. Gum ducts absent . . .............. Ancistrothyrsus (Fiacourtiaceae). 

XVI. WOODS WITH OIL (OR SIMILAR) CELLS 

1 a. Parenchyma in uniform concentric apotracheal bands. . . . . . . . . . 'J. 

b. Parenchyma otherwise or absent .......... · ..... · .. · ·• • · • · · · S 
~ a. Parenchyma bands terminal. Intervascular pitrin~ scalarifor_m • 

Perforation plates scalariform. . . . . . . . ... Marrzolta (Magnohaccae). 
b. Parenchyma bands closely spaced. Intervascular pitting fine and 

alternate. Perforations simple .... · .. · · · · • · · · · · · • · · · · · • · · • • • • 3 
3 a. Parenchyma bands uniseriate. Oil cells confined tO rays. DugutlitJ (,4,nonaceac). 

b. Parenchyma bands bis.eriate ...... .•... ·. · · · · · · • · • · · • · · · · • • • 4 
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4 
a. Oil cells tall and slender ; confined to parenchyma strands. 

Cymbopetalum (Anonaceae). 

b. Oil cells subglobose; occurring mostly in rays, sparingly in par­
enchyma strands. . . . . . . . .... X)•lopia mirabilis (Anonac:eae). 

sa. Vessel-ray pitting fine to medium (sometimes unilaterally com-
pound) .,.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

b. Vessel-ray pitting very coarse, irregularto scalariform . . . . . . . 16 
6 a. \'esse! perforations exclusively multiple; plates scalariform with 

many bars. Oil cells in parenchyma strands only. 
Capsicodmdron (Cancllaceae). 

b. \'esse\ perforations exclusi,•ely or predominantly simple . . . .. .. . 7 
7 a. Rays all coarse and very high; rarely in contact with the pores. 

Oil cells in rays only .. . . . . . . . . . . .Piper (Piperaceae). 
b. Rays not all coarse and high; often in contact wi th the pores. . . . . 8 

8 a. Vessels with spirals. Wood ring-porous. Minute pores in parenchy­
ma-like bands and patches in association with o ther pores. Oil 
cells in parenchyma strands only . . . . Grabowski (Solanaceae). 

b. Vessels without spirals. Woods diffuse-porous. . . . . . . . . . . . . 9 

9 a. Parenchyma abundantly vasicentric, sometimes conftuent. Pores 
not numerous. . .... . _. . . . . , . . . . . . . . . . . . . . . . . 1o 

b. Parenchyma otherwise or absent. Pores numerous; very small to 
sometimes medium-sized. Oil cells in rays only. . . . . . . . . . . . . . 11 

10 a. \'cssel pits vestured. Pores large; mostly solitary. Rays homo­
geneous. Oil cells in parenchyma strands only. 
. . . . Batesia (Leguminosae). 

b. \esse! pitS not vestured. Pores med1um-s1zed; often in multiples. 
Rays more or less d1stmctly heterogeneous. Oil cells mostly in rays 
but sometimes in parenchyma strands also. ' 

Umbellularia (Lauraceae). 

11 a. Rays nearlr homogeneous. \'esse~ pits not vestured. Latex tubes 
a.nd rad1al channels absent. Verucal traumatic gum ducts some-
nmcs present....... . .... : Euxylophora (Rutaceae). 

b. Rays very heterogeneous (~xc. Gtsssosptrmum). \'esse! pits ves­
tured. Latex tubes and radtal channels sometimes present. Gum 
ducts absent . .... . ....... . . . . . . . . . 12 

12 a. Fibers septate; pi ts simple or nearly so. Parenchy~~ a.b. . . 
P I 

. 
1 

. 
1 

sent or 
very sparse. ores most y m mu up es ..... 

b. Fi~ers1notsepta te; pitpsdistinctly bord~red. Parenchy~a· ~b~~d~~·t IJ 
rencu ate to zonate. ores mostly solitary. . ' .......... 15 

13 a. Latex. tubes present in some of the rays. 

b La b b 
Peschiera, Slemmadmia (Apocynaceae). 

. tex tu es a sent . . • .. 

14 a. Radial channels common. 
Bonafousia Tab (A 

b. Radial channels absent . ' ernaemontan.a pocynacue). 
• · · · · Anartsa (Apocynaceae). 

TROPICAL \VOODS No. So 
1 s a. Rays 1 or z cells wide; weakly heterogeneous. Crystalliferous 

parenchyma cells common . ....... .. . Ge~ssosper~um (Apocynaceae). 
b. Rays z-sized, the larger 3 or 4 (6) cells w1de; deCidedly heteroge­

neous. Crystalliferous strands absent or rare. Microplumtrio (Apocynaceae). 

16 a. Tanniniferous tubes present in some of the rays. Oil cells in rays 
only.. . . . . . . . . . . . . . . . . . . . . . . . . . .. Virola (Myris ticaceac). 

b. Tanniniferous tubes absent . . . . . . . 
1

7 
17 a. Oil cells in either rays or parenchyma strands but not both I 8 

b. Oil cells in both rays and parenchyma strands . . . · · "l"l 

18 a. Oil cells in parenchyma strands only. . . . . . .. · · · · · · · · • · · · · 
1
9 

b. Oil cells in rays onl>· . . · · · • .. · • · · · "1
1 

19 a. Pores few and large. Wood very light :md so!t· Rays hom?geneous; 
1-

4 
(S) cells wide and up to so cells h1gh. F1bers septate tn part. 

Hcrnandia (H emandiaceae). 

b. Pores fairly numerous and up to medium-sized. Woods of medium 
density. Rays 1 or 2 (3) ccHs wide. Fibers not septate. . . . . . . . · 10 

zo a. Ravs homogeneous or nearly so; up to 30 (6o) cells hig~. · Anauer;a (Lauraceae). 

b. Rays decided! y heterogeneous; up to IS (Jo) cells hig~. Bei/schmredsa (Lauraceae). 

21 a. Pores rather small· thick-walled. Heartwood with spicy scent and 
taste . . . . . . '. . . . . . . . . . . . . Dicyp~l/ium (Lauraceae). 

b. Pores medium-sized; thin-walled. Heartwood m1ld~y fragrant; 
taste not distincti vc . . . . . . . . . . . . . . . . . Plcurothyrsum (Lauraceae). 

22 
a. Wood ring-porous . . . . . . . . . . . . . . . . . . . . Sassafras (Lauraceae). 
b. Woods diffuse-porous . . . . . . . . . . . · · · · · · · · · · · · · · · · ~3 

23 a. Parenchyma in concentric b~nds 3 6 cells wide at margins of 
growth rings. Pores small. Fibers not septate. Cr~ptocar)'a rubra (Lauraceae). 

b. Parenchyma otherwise. Pores medium-sized to large. Fibers com-
monly septate . . . . . . . . . . . · · · · · · · · · · · · · · · · · · ·· · · • · · · · · 'l4 

z
4 

a. Sclerotic tyloses and parenchyma cells common. ) Aniba canailla, Licaria carulla (lauraceae · 

b. Sclerotic tyloses and parenchyma cells absent. · · · · · · · · • • · • · · • · ~5 
25 a. Parenchyma sparsely vasicentric. • Anil"'• Endliclsfria, Licaria, Nectandra, Phoebe (Lauraceae). 

b Parenchyma frequently conf\uent diagonally. P (' _ ) · Mezi/aurus, Ocotta, erst tJ .....,uraceae • 
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Riqueza forestal dominicana. By J ost ScHIFFINO. Rtuista de 
Agricultura (Re~. Dominicana) 35: I 53: 4o-44; 4 text 
figs.; March-Apnl I 944· 
Contains accounts of three trees, namely, Cedro Cedrela 

odorata, Caya. Am~rilla, .s!der_oxylon.Joetidissimum, a'nd Caya 
~olorada, Dtpholts saltcifolta, whsch are useful for t heir 
tsmber in Dominican Republic. The author, who is Inspector 
Fores_tal y E_ncargado de Asuntos Botanicos, has had much 
expenence wsth the forests and woods of his country. 

Itineraire~ botaniques dans l'ile de Cuba (deu:xieme serie). 
By FRERE MARIE-VrcTORIN and FRERE LEON. Contrib. 
In~t. Bot. Univ. Montreal so: 1-41o; 257 figs.; 1944. 
Thss w~rk, the second of a series on botanical excursions 

m Cuba, ss a sequel to the first (reviewed in Tropical Woods 
71 : 36), by the same authors; it covers the work of collecting 
and e'll:plormg done_ du_ring 1940, 1941, and 1942. Although 
luch of the_ m~tenal IS new, certain chapters treat regions 
a_ ready studsed m the first volume, g1ving additional informa­
tlo~ ~~d data n~t previously recorded. Various corrections 
a.n a J.ustments m the nomenclature of certain species men­
tioned tn the first volume have been added 'th . th · b d f h . , e1 er m e 
mam o y o . t ~ tex~ or In marginal notes in the index. 

Frere l\1 ane-V sctorm, founder and director of the B t . 
cal Inststute of the University of Montreal k'll d~ ant-

b
: 1 · . , was 1 e m an 

automo ' e accadent whsle returning from a b t . I . 
in Oueb c d J 1 o ansca tnp ..._,, ec, ana a, u y 15, 1944. 

of tesakee~oJtl~ ~he(HDsrecto)~ of the Bota~ical Laboratory 
b h' . g avana , the taxonomac work was done 

y sm, whsle the photographs and " Journal d R " 
the work of the late Frere Marie-Victorin. e oute are 

The taxonomy of th M · c Indi . e encan, entral American, and West Dw:: specte~ of _Ou_ratea (Ochnaceae). By JoHN D. 
R. Lloydta (Cmcmnats) 7: 2: 121- 145' fi . J 1944. , 4 gs., une 

"The Mexican Central A · d 
of Ouratea range fro r mencan, an West Indian species 

m sanas to tall trees. 0. insulae Riley may 
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attain a height of 25 meters. As a rule, however, the Ou~ateas 
are small trees or shrubs. As is characteristic of the maJonty 
of the genera of the Ochnaceae, the lustrous leaf blades of 
Ouratea tend to be grouped and to persist at the apices of the 
twigs, thus giving the plants an attractive appearance." 

"Of the 55 specific names in current use for the North 
American species of the Ourateae, 26 are valid, one is deserv­
ing of varietal rank, three are doubtful because of anadequate 
description and lack of material, and 25 are invalid." Two 
new species are described, both from Costa Rica. 

Revision of the palmettoes. By L. H. BAILEY. Gentes Herba­
rum (I thaca, N.Y.) 6: 7: 367- 459; figs. 186- 251; July 21, 

1944· 
A new monograph of the genus Saba/ including 26 species, 

of which five are named and described for the first time, and 
one, S. bahamensis, formerly treated as a variety of S. Pal­
nullo, is given specific rank. The new species are Saba/ pere­
grina and S. oiatoris, native habitat of both unknown, S. 
Alieni of Panama, S. yucatanica of Yucatan, and S. ff<.,uesteli-
ana of St. Barts, F. W. I . 

A full key, numerous excellent line drawings, and photo-
graphs serve to convey the kind of essential information ~~t 
cannot be adequately communicated by any text and mel­
dentally give emphasis to the author's ann~un~eme?t that 
bundles of sterile and fragmentary matenal m has _own 
herbarium have been burned.-B. E. DAHLGREN, Clucago 
Natural History Museum. 

The Caribbean Forester . Pub. quarterly by the Trop. For. 
Exp. Sta., U. S. Forest Service, Rlo Piedras, Puerto Rsco. 
Vol. V: 1- 4: 1-212; October 1943- J uly 1944· 

CoNTENTS or ;..lo. t 

Leaf key to the common forest trees of the Yucatan Peninsula (pp. 1-19), 

by FRANK E. EOI.ER. • . • • 
La vegetation muscinale des Antilles fran~atses. et son mteret dans Ia 

valorisation sylvicole (pp. ~o 43), by H. STEHLE. 
Informe preliminar sobre Ia u!ilizacion prac~ica de la corteza del mangle 

(pp. 44-
4

7), by Luts R. QutNOINES and J. F. P u NCOCliAR. 
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CowrENTS or No. 2 

Provisional list of trees and shrubs of the Lesser Antilles (pp. 48-67), by 
). s. BEAII.D. 

Enseiianza de los valores del bosque y de Ia dasonom.ia a los niflos de 
Puerto Rico (pp. 68'"(7), by j uAN B. GAZTAMDIDE. 

Recommendations of the soil, water, and forest conservation committee 
of the fourth meeting of the Anglo-American Caribbean Commission 
(pp. 78- 8J). 

Los palos brasil de Colombia (pp. 84 93), by APARICIO RANGREL GAt.­
tsDo. 

Notes on furniture cracking in Jamaica (pp. 94~7) , by C. B. Ltw1s and 
c. SWABEY. 

Tabebuia paUida and Tabebuia pentaphylla (p. 99) by FRANK H. WADS-
woli.TH. ' 

CoNTENTs or No. 3 
OcbhroEma lagoLpus Swartz, the name of the balsa of Ecuador (pp. loS- 114) 

y • LBEII.T . WTTLE, JR. ' 
Notas) sobre la silvicultura del cedro, Cedrela mexicana Roem. (pp. 11 s-

117 , by ALBERTO J. Folts. 
AlgunasD especies maderables de Colombia (pp. ll9- 123J by HERMANo 

ANlEL. 
1 

Desar)roblloJy '!tilizac!6n de los recursos forestales de Mexico (pp. 124-
IJS y OSE GAR.ClA MAR.TtSEZ. 

Le~ petit.es associations epiph.illes en fon~t hygro-sciaphile aux Antilles 
~~8.1SeS (pp. IJ6-IJ7), by H. STEHLE. 

La sllvtcultura y las industrias como bases para l I · ( e emp eo permanente de 
u~::r~enCia pp. IJB-144), by CAMJLO DEL MORAL M~xico 

II.Ello~I6n de la cafta guadiia en Ecuador (pp. '4S- ISI J, b~ Josi MAll-

Coh'TENTS oF No. 4 
Turner's Hall Wood, Barbados ( I 6 ) 
How to make wood unpalatabl:r~ t~~-~9 'byE: G. B. GOODING. 

Cryptotermes brevis Walker n . est ~dian dry-wood termite, 
179), by GEOII.GE N. WoLcorr: . With orgaruc compounds (pp. 171-

Les glumiflorees des Antilles fran · . 
Guadaloupe et pour la Mart' . raiSes. Especes nouvelles pour la 

The development of a maria =~efpp. r8J-2o6), by H. STEHLE. 
FuNK H. WADSWORTH. a IOn on a poor Site (pp. 20]-212), by 

The forests of Costa Rica B C 
BARBOUR JoHN A S · Y · A. MERKER, WILLIAM R. 
M

. , . Cf!OI.TEN and WILL A D 
rmeographed u s F S ' . ~AM · A YTON. 

19"" Pp 8 8. . . orest ervJce, Washrno-ton Z5 D C 
'r?" • 4i x Joi/. 8 I o• , . ., 

72, 4 p ates, I type map in color. 
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A general report on the forest resources of Costa Rica, 
Central America, by the U. S. Forest Service in cooperation 
with the Office of the Coordinator of Inter-Amencan Affairs. 
There are three parts, as follows: I. The present situation: 
Geographical background; the forests; exploitation of the 
forests. II. The future use and management of Costa Rica's 
forests: General considerations; potential wood requirements 
and uses; some essential steps in a forestry program. III. Ap­
pendix: The more important forest trees; common and scien­
tific names; strength and related properties of woods; lumber 
prices; wood exports; photographs and forest type map. 
T he whole constitutes a valuable contribution to the knowl­
edge of tropical American forests. 

Caldasia. Bolecin del Institute de Ciencias Naturales de Ia Uni­
versidad Nacional de Colombia, Bogota. No. II, July zo, 
1944· 

CoNTENTS (botanical) 

Euphorbiaceae novae vel criticae colombianae, IV (pp. 7-19), by LEoN 
CR.O)UT. 

One old and two new species of Phyllanthus from northwestern South 
America (pp. 21-22), by LEON CRoluT. 

Plantae colombianae, vm (pp. 2J-J2; 4 figs.), by RICHARD EvANS 

ScHuLTES. 
Noticias botAnicas colombianas, m. Especies nuevas y criticas (pp. 33-

38: 1 fig.), by ARMANDO DucAND. 

The development of vessels in angiosperms and its sig­
nificance in morphological research. By I. W. BAILEY. 
Am. ]ourn. Bot. 31: 7: 4z1-428; 9 text figs.; July 1944· 
"Vessels have originated independently in five distinct 

categories of the Tracheophyta, viz. Selaginellales, Filicales, 
Gnetales monocotyledons, and dicotyledons. The origins 
and sali:nt trends of specialization of vessels in the primary 
bodies of monocotyledons and in both the primary and sec­
ondary bodies of dicotyledons are clear~y definable upon the 
basis of available evidence preserved m extant representa­
tives of the angiosperms. The irreversible phylogenetic trends 
in the origins and specializations of vessels are so compre-
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hensive and reliable that they deserve serious consideration 
in various lines of bot anical research. Their significance in 
the fields of comparative and developmental morphology are 
d1scussed in this paper, leaving their significance in the dis.. 
cussion of physiological problems for future consideration." 
-·Author's summary. 

The formation of growth rings in Indian trees. Part ill. 
A study of the effect of locality. By K. AHMAD CHOWD­

HURY. Indian Forest Records (n . s., Utilization) 2:3: 59-75; 
2 plates; Sept. 19, 1940. 

R esults of a study of t he effect of local climate on diameter 
growth of Teak (Tectona grandis) and M ahogany (Swietenia 
macrophyl/a). Many interesting observations are recorded 
and many questions are raised which cannot now be fully 
answered . 

Both of these species usuall y shed their leaves during the 
dry season, but leaf-:fall may or may not start during the 
first dry ~onth ; nor 1s t here an y certainty that all the trees 
wtll remam leafless throughout the dry. period. Diameter 
growth us.ually ~egins ei ther in the last month of the dry 
s~ason or unmed1ately ~fter the begmning of the wet season, 
when the t~mperature IS at or near the highest for the year 
. ~eak, wh1ch is typi.call y rmg-porous, shows much variatio~ 
m t e pore zone, rangtng from a compact biseriate or triseriate 
.b~n·dtf large pores to few sca t tered large pores touching the 
;h~~u ~arenlhy~a layer but not forming a definite band. 

I g. ohu~ ndJa a~d Burma these t wo extreme forms occur 
a ong Wit mtermedtates. ' 

th T he anatomy of M ahogany grown m India is virtually 
th:ts~he as th~t grown in. tropical America, despite the fact 
each ·e::r~;s ecome en t rrely leafless fo r a month or more 
activi~ . ~v.e:y year, a t the com mencement of cambial 
dclimi~' than tnr t talal parenchyma band is produced which 

e season growth Th b d 1 I . 
the tree and show d" . · I IS a n camp ete y encrrcles 
not, however, co~~~e ~~~m~t .Y. ot logs or ~tumps. One must 
Continuous parenchym t lb mdttla hband With the short dis-

a an s t at are sporadically dis-

No. So TROPICAL WOODS 2 1 

tributed throughout the wood. It has been found durtng this 
investigation that these discontinuous bands h~ve no ~ela­
tion either with the beginning or with the ce~sat1on of dla~­
eter growth. At present the reason for thetr occurrence IS 

not at all clear, for atte~pts to correlate them with climatic 
variations have not been successful. ... The best method 
to determine the age of a Mahogany tre~ would be t? count 
the initial bands on a log or stump. An mcomplete d1sc or a 
boring taken out from a living tree will not always gtve a 
correct determination." 

The first two parts of this series appeared in Indian Forest 
Records 2: 1 and 2; 1939 and 1940 . The trees dealt with were 
Chir (Pinus longifolia), Teak (Tectona grandis), Laurel (Ter­
minalia tomentosa), Cutch (Acacia catechu), Semul (Bombax 
ma/abaricum) Jaman (Eugenia jambolana), Sal (Slwrea ro­
busta), Toon' (Cedrela Toona), Kokko <'!lbiz.zia Lebbeck), 
Sissoo (Dalbergia sissoo), and Champ (Mt.chelta champa~a) . 
In most cases annual rings are formed wh1ch make pos~1ble 
an accurate determination of the age of the trees~ "provtded 
proper care is taken of the false rings that occasionally develop 
in them." 

Testing of Indian timbers for veneers and plywood. By The 
Forest Research Institute, New Forest, Dehra Dun. In­
dian Forest Records (n. s., Utilization) z: 4: 77-106; Nov. 

26, 1941. 
"This publication is supp.lementary .to the first and second 

mterim reports on the testmg of lnd1an t1mbers for. veneer 
and plywood, published by the Forest Research Inst1tute .'" 
1934 and 1936 respectively . The first rep.ort c~v~red .48 spectes 
and the second report another 30 spec1es. ~ hts thtr~ report 
describes the work done on another 34 spectes, and mcludes 
some further tests on species dealt with in the first and second 
reports. It is therefore complem:ntar~ to the first two rep.o~ts 
and should be read in conJunctiOn wtth them .. The q~altt~es 
and peculiarities of each ti_m.b~~ are recorded m detatl, wtth 
special reference to its posstbtlttles for rotary cut veneers and 
plywood."- Author's summary. 
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Notes on Indian timbers for aircraft and gli~~rs .. By V. D. 
LIMAYE. Indzan Forest Records (n. s., Utilization) '2: 7: 
t68-177; 1942. 
"Although long clear lengths as required for spars a:e not 

available from Ind1an Spruce and Fir, one ?r t~o of the l1ghter 
types of broad-leaved species such as Mtclzelta, Phoebe, and 
Polyalthta appear to be suitable for aircraft work, and they 
have the added advantage that they are ~vailable. in long 
lengths. Brief descriptions of several Ind1an spec1es con­
sidered su1table for making aircraft plywood and propellers 
are also given."- From autlzor's summary. 

A note on the manufacture of plywood in India. By S. N. 
KAPUR. Indian Forest Records (n. s., Utilization) '2: 11: 
245-292;Dec.2, 1942. 

"A fairly complete compendium on the subject of plywood 
manufacture 1n India. I t gives information on the prospects 
of the industry, on existing plywood mills in the country, on 
poss1ble areas fot exploitation, on glues, and the manufacture 
of plvwood and tea boxes. It also discusses the machinery 
requ1red for a plywood mill and the manufacturing costs. 
At the conclusion, there is a list of timbers considered suitable 
for plywood work in India, and another list of those timbers 
which are not recommended for this industry."- .duthor's 
summary. 

Native woods for construction purposes in the western 
Pacific region. [By J. H vco K RAEMER.] Pub. by Bureau of 
Yards and Docks, u. S. Navy Dept., Washington, D. C., 
May 1944. Pp. 197; 4K x 6U; 5'2 text figs., r folded map. 
Distribution restncted. 

According to the Foreword: "This handbook has been pre­
pared at the request of the Bureau of Yards and Docks, 
U. S. Navy, by the Supply and Resources Service Foreign 
Economic Ad':linistration, for the use of personne{ engaged 
m the productaon of wood construction material in the west­
ern Pacific reg1on. T~e highly coJ:nplex flora of the region 
covered and the necess1ty of producmg a small, readily usable 
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. . . I dinonlvaboutonep 
field book in a mmu~um of time resu ht: attem .t was made to 
cent of the trees bemg mel uded. T to c!struction bat­
include trees of greatest. importance ar beaches and along 
talions, that is, those whl~~ ~ccurd n~e wood with desir-able 
water courses and tho~e w IC prof ~onstruction purposes." 
characteristi_cs for vano~s .types odition covering the Sol_o­
This is considered a prellmmary N Guinea and the Bas-
moo Islands, Papua, northeast ew ' 

marck ArchiJ:>elago. . . known that the book was com-
From outstde sources It J.S "The list of species was pre-

piled by Dr. J. Hugo Kraemer. d the illustrations were made 
pared at Arnold Arboretum~ an b the Navy Depart-
at the Arbore~um by an a~lSJ s~~s~: wlo made very ex.ten­
ment in Washmgton._Mr. . he Arboretum in New Gwnea 
sive botanical collections for t r d many data and helped 
and in the Solomo~ ls!~nds, surp •e Dr E. D. Merrill.) 
revise the manuscnpt. (Note rom . 
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Abies, New spp. in Mexico (rev.) 
75: 'l8 

Acalypheae in Argentina (rev.) 73: 
46 

Acantlzoureus (rev.) 76: 51 
Acap(l 74: 'l 
Achras 73: 1 

zapota latex yield (rev.) 73: 44 
Africa, Niger Colony (rev.) 79: 39 

Oil palm (rev.) 79: 40 
South (rev.) 76: 53 
Timor woods (rev.) 74: 47 
West (rev.) 77: 44 

Aguano 74:3 
Aircraft, Indian timbers (rev.) So: 'l'l 
Albizziafulva W. & F. So: 3 
Algernonia pardina Croizat, sp. nov. 

76: 14 
ALLEN', CAROLINE K. (art.) 78: 4 

Amaranthus (rev.) 73: 48 
Amazon, Hevea (rev.) 79: 37 

New spp. 76: 15 
Phyllantlms 7S: 5 
Rosewood 74: 7 
Valley woods 74: r 

Ampelocera /atifolia Ducke, sp. nov. 
76: 15 

Amyris 77:3 
Anacardiaceae, Dermatitis (rev.) 7S: 

9 
Andiroba 74: 3 
Angelim 74: 4 

rajado 74: 4 
Angiosperms, Vessels (rev.) So: 19 
Aniba, Brazil (rev.) 79: 36 
Anisotropic shrinkage (rev.) 78: S'l 
Anonocarpru (.rev.) 73: 46 
Antidesma 79: 15 
Antilles, French (rev.) 74: 43; 75: '17; 

76: 48; So: 17 
Lesser (rev.) So: 18 

Ants, Uruguay (rev.) 77: 43 

Arali:~ceae, China (rev.) 75: 30 
Araucaria angustifo/ia (rev.) 78: 49 
Argentina, Acalyphcae (rev.) 73: 46 

Euphorbiaceae (rev.) 78: 50 
Flora (rev.) 76: fl 
Lythraceae (rev.) 78: 51 
Malpighiaceae (rev.) 78: 50 
Paper pulp (rev.) 77: 43 

Artocarpw (rev.) 73: 48 
Aspidosperma Mon/eroi So: I 

multifiorum So: 1 

Aualea Borgesiana Bondar, sp. nov. 
77: 4'l 

Avicenniaceae (rev.) 74: 48 

Balmea Stormae Martinez (rev.) 73: 
44 

Balsa, Ecuador (rev.) 77: 41, 4'l; 

79: 35; So: 18 
Substitutes 77: 4 

Balsamo 74: 4 
Barbados, Forest (rev.) So: t8 
Barbasco, Colombia (rev.) 76: +9 
BARBOUR, WtLLIAM R. (art.) 75: 1, 

7; 79: 10 
Barranca de Tolantongo (rev.) 78: 47 
Balocarpus (rev.) 73: +li 
Bei/schmiedia Berteroana (Gay) Kos-

term. (rev.) 73: 46 
Bdmcita (rev.) 7S: 48 
BeUoto (rev.) 73: 46 
Bertho/lttia exu/sa (rev.) 78: 49 
Billia, Ecuador 79: 1 
Bombax Ceiba L. (rev.) 77: 40 

coriauum M. & Z. (rev.) 79: 35 
Botanical Garden, Rio de J. (rev.) 

73:47 
Bowdi,hia 74: 14 
Bralzea (rev.) 76: 48 
Brazil, Amazon spp. 76: 15 

Amazon woods 74: 1 
Aua/(a (rev.) 77: 4'! 
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Chicle (rev.) 78: 48 
Citrus (rc\',) 73: 46 
Cocos (rev.} 75: :~.8, 29 

F.uphorbiaccac 76: 11 

Guide to Rio Bot. Gard. (rev.) 73: 
47 

Licaria 78: 4 
Mahogany 74: 3; 7S: I 

!\uts (re,·.) 78: 49 
Palms (rev.) 75 : '28; 77 : 4'! 

Pau rosa (re1·.) 79: 36 
Pernambuco (rev.) 74 : 46 
Phyllantl:u· 7S: 5 
Pine (rev.) 7S: 49 
Piptadmw ·rev.) 78: 49 
Rutaceac (rev.) 79: 35 

British (1uiana, New plants (rev.) 
74 = 46 

::-:ew spp. (rev.) 76: 55 
Bucida Buuras L. 77: 'l 
Buddilia snrana H. B. K. (rev.) 7S: 

48 

Cabi do Para (rev.) 79: 36 
Cactaccae (rev.) 76: 5I 

Colombia (rev.) 78: 48 
Caldasia (re\',) 7S: 48; 79: 34; So: 19 
Callitroideae (re\',) 76: 54 
Calocarpum odoratum Ducke, sp. 

nov. 76: 27 
Calycophyllum Spruuanum Benth. 

74: ll 
Campanulaceae (rev.) 73 : 43 
Co.iia guadlia (rev.) So: 18 
Candle wood 77 : '! 

Capparidaceae (rc\'.) 78: 48 
Carapa, Colombia 77: 9 

guianmsis Aubl. 74: 3 
Caribbean Forester (rev.) 74: 43; 75: 

27: 76: 48: So: 17 
Region, plants (rev.) 79: 34 

Carrcto (rev.) 7S: 48 
Caryocar oil/osum (Aubl.) Pets. 74: 

l3 
Caryodmdron amazonicum Ducke, 

sp. nov. 76: 18 
Cashier, Panama 77: 4 
Castanho do Para (rev.) 78: 49 

Casllla (rev.} 78: 5I 
Casttlaria Briltonii Small 75: 4 
Caura, Explorations (rev.) 74: 4S 
Cacanilllsia 77: 5 
Ctdrtla, China 79: 16 

Identification So: 4 
microcarpa C. DC. 79: lO 

odorata L. 74: 5 
Rthdcriana Li, sp. nov. 79: 'll 
Silviculture (rev. ) 74: 44; So: 18 
sinmsis J uss. 79: I 8 

var. /anuolata Li, var. nov. 79: 
19 

Toona Roxb. 79: 22 

Cedro 74: 5 
cuangare 77: 9 

Central America, New plants (rev.) 
74= 44 

Humiria 77: 8; 79: 'l 
Ouratta (rev.) So: 16 
Plants (rev.) 7S: 47 
Vantanla 75: 5, 7; 77: 8 

Cmus (rev.) 76: 51 
Ctraxylon jlTTUgineum Andr~ (rev.) 

74= 45 
Chicle (rev.) 73: 44 

Brazil (rC\'.) 7S: 49 
Chile, Belloto (rev.) 73: 46 
China, Araliaceae (rev.) 75: 30 

Cdula 79: 16 
Flora (rev.) 76: 55 
Ormosia (rev.) 75: 31 

CI-Jorolluton 77: 4 
Citrus, Brazil (rev.) 73: 46 
Claoxylon brachyphyl/um Croizat, 

sp. nov. 77 : 15 
Cltidion cafcaj Croizat, sp. nov. 77: 

16 
Cluytieae (rev.) 78: so 
Cocos, ~razil (rev.) 75: 28, 29 
Colombta, Barbnscos (rev.) 76: 49 

Botany (rev.) 75 : 2.8 
Cactaceae (rev.) 76: 51; 78: 48 
Carapa 77:9 
Euphorbinceae (rev.) 76: 51; 7S: 

48; 79: JS; So: 19 
Ficus (rev.) 73: 44; 77: •P ; 7S: 48; 

79=35 
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Flora (rev.) 74: 44; 76: so 
[nga (rev.) 77: 41 

Mdasromaceae ( rev.) 78:. 47 . 
1

• 

New spp. ( rev.) 73: 44• 77· 4 ' 
So: 19 

Palms (rev.} 76: so; 79: 3S 
Palos brasil (rev.) So: I 8 
Plant names (rev.) 74: 4S 
Plants ( rev.) 7S: 48; 79: 34, 35 
Saurauia (rev.) 77: 40; 7S: 48 
Sterigmapetalum 77: to 
Trees 77: 9; (rev.) 76: Sl, s~ 
Woods (rev.) So: 18 
Yoco (rev.) 73: 44 

Colonial timbers, Trade (rev.) 79: 

co!~ylocarpon amazonicum (Mfg.) 
Ducke, comb. nov. 76: 38 

hirtl llum Ducke, sp. nov. 76: 28 
rtticu/atum Ducke, sp. nov. 76: 2.9 

Copaiftra So: 7 
Cordia Got/diana Huber 74: 6 
Costa Rica, Forests 79: 10; (rev.) So: 

18 
El General valley 79: IO 
Oak forests 75: I 

Oaks (rev.) 76: 49 
Vantanta 75: 5 

Costero de perota 77: 10 
Couma, Revision (rev.) 78: 51 
Coumarouna 74: 5, 6 
CROIU T, LEON (art.) 76: II; n: 1,3; 

7S: 5 
Croton uandri Croizat, nom. nov. 

77: 15 
l/aughanii Croizat, sp. nov. 77: 14 

Cryptogams, Fr. Antilles (rev.) 74: 
43 

Cryptosttgia grandiflora R. Br. (rev.) 
76:48 

Cuangare 77: 9 
Cuatrtcasea (rev.) 76: 50 
Cuba, Bot. excursion (rev.) So: 16 

Mani/lcara 74: 15 
Plant life (rev.) 7S: 46 
Royal palms (rev.) 75: 26 

Cumanl 74: 5 
Cumula (rev.) 7S: 48 

Cupiuba 74: 6 
Cypress, Mexican 77: 1 

D AHLC ilEN, B. E. (art.) 78: 3• ~o­
Dalbrrgia Spructana Ben th. 74· 1 

Dalechampieae (rev.) 78: S0 

Dendrobangia multintrrJia Ducke, sp. 

nov. 76: 19 ) 
8 Dermatitis, Anacardiaceae (rev. 7 : 

9 
Desmoncus (rev.} 76: 51 
Dialyanlhtra otoba (H. & B.) Warb. 

77= 9 
Dialypttalanthus (rev.) 73: 4S 
Dicorynia paramsis Benth. 77: 6 
Dinizia exec/sa Ducke 74: 4 
Diplotropis 74: 14 
Dominican Rep., Forests (rev.) So: 

16 
Driftwood, Nova Scotia So: 3 
Drimy.s (rev.) 76: 55 
DrypettJ Forbuii Sherff (rev.) 73: 47 
Duma:, A DOLPHO (art.) 74: l; 76: I 5 
Dussia coriaua P ierce (rev.) 73: 45 
Dw\" Ell, j oHN D. (art.) So: 7 

• 
Ecuador, Balsa (rev.) 77: 41, 42; 

79: 3s:So: 18 
Bil/ia 79: I 

Buddleia (rev.) 78: 48 
Caiia guadua (rev.) So: 18 
J oosia (rev.) 78: 49 
Ochroma (rev.) So: 18 
Phyl/osty lon 79: I 

Edible plants (rev. ) 79: 34 
EoMONosoN, C . H. (art. ) 79: 15 
Elatis guinu n .ris J acq. (rev.) 79: 40 
El General Valley, C. R. 79: 10 

Elvasieae (rev.) 74: 46 
Encina (rev.) 76: 48 
Endiandra Palmtrstoni (Bail.) White 

77= 7 
Ery tl1ta (rev.) 76: 48 
Ery tl1rina, Am. :;pp. (rev.) 77:40 
Eschu:liltra 77: 7 

odorata (Poepp.) Miers 74: 10 
Euachras Gilly, subgen. nov. 73: 17 
EumanillcartJ (Dubard) Gilly 73: 9 
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Euphor~iaceae (rev.) 76: 51-5'2:, 55 
Amcncan (rev.) 74: 45 
Argentina (rev.) 73: 46· 78: 50 
Brazil 76: I t ' 
Colombia (rev.) 76: 51; 78: 48; 

79! 35: So: I9 
Mauritius 77: 13 
So. Am. (rev.) So: 19 

Euphorbieae (rev.) 77: 46 
Eux)'lophora paramsis Huber 74 : 1 I 

Fibers, Conspicuous pits So: 10 

Septate 78: IJ 
Ficus, Colombia (rev.) 73: 44 ; 77: 

41 j 78: 4S; 79! 35 
pal/ida \'ahl (rev.) 76: 51 
r.nnortlts H. & B. (rev.) 76: SI 

FiJI,. Plants (rev.) 73: 471 76: 53 
Flonda, !\l.lahogany (rev.) 75: 27 
Forest pohcy, Am. tropics (rev.) 74! 

44 
utilization, Mexico {rev.) 8o: IS 

Forsythia (rev.) 76: s6 
Frcijo 74: 6 
FROEs, Rlet.RDO D£ L £Mos (art.) 78: 

I 

Furniture, J amaica (rev.) So: 1s 

GtLLY, CHARLES L. (an.) 73: 1 . 74: 
•s; 79: s ' 

Glide~s~ Indian timbers (rev.) So: 'l'l 
Glochtdron, Polynesia (rev.) 79 : JS 
Gom~ de mascar (rev.) 78: 49 
Goupra glabra Aubl. 74: 6 
Growth rings, Tropical So : s, ~ 
Guadaloupe, '\ew spp. (rev.) 8o: I8 
Guarta carina/a Ducke sp. nov 76· t6 • . . 

Guatemala, Larex .yielding trees 
(rev.) 78 : 47 

Guayule (rev.) 76: 47 4s 
Gum ducts, Wds. with 77: t S 
Guyana venezolana (rev.) 74 : 45 

Haiti, .Pine forests (rev.) 74: 3 
Halmta (rev.) 78: 48 

4 

Hawan, Piuosp()rum (rev.) 73: 7 
Xvlosma (rev.) 73 : 47 4 

Hdiocarpus 77: 5 
Hmoonia 75: 4 
Herrania (rev.) 77: 40; 7S: 48 
HESS, RoBERT W. (art.) 76: I 

H~ota, Amazon (rev.) 79: 37 
H!mant:mdraceae (rev.) 76: 55 
Htppomaneae argentinae (rev.) 76: 

sz 
Holopyxidiumjarana (Huber) Ducke 

74! 7 
Honduras, Myrica {rev.) 76: 4g 
H uesi to del ctiablo 77: a 
H uino 77: 9 
Hum!r!n, Cent. Am. 77: 8; 79 : 2 
Hummaceae 75: 5, 7; 77: 8; 79: 'l 
Hymmolobium 74: 4 

lcacinaceae (rev.) 76: 54 
Identification of wds. {rev.) 77 : 47 
Included phloem, Leptadenia (rev.) 

79: J8 
Ptra 79: 3 

India, Growth rings (rev.) 8o: 20 
Veneers (rev.) 8o: 21, 'l'l 

Indo-Chi.na, Flora (rev.) 76: SS 
Ormosra (rev.) 75: 3, 

lngn, Colombia (rev.) 77: 41 
Inocarpus (rev.) 73 : 4s 
lnter.l(ylary phloem (rev.) 79: 38 
lntr~y!ary phloem (rev.) 79! JS 

l
i ra chmcana 75: 7 
l tauba 74 : 7 

J acaranda 74 : 7 
J acar~ (rev.) 78: 49 
Jam~tca, Furniture (rev.) So: r8 

Shmgles (rev.) 74: 43 
jam~; !sambas (L.) MiUsp. (rev.) 

Jarana 74: 7 
'Jatropha Froesii Croizat, no 

7
6: 

13 
m. nov. 

'Joosia pulcllm-ima ( ) ..o. ] o A rev. JU· 49 
ur~~ rnold Arboretum (rev.) 76: 

~aitttrm:a (rev.) 74: 46 
eys to Am. woods 73" 'lJ 7 . ; 4! 17 ; 

No. So 
TROPICAL WOODS 

75:8;76:J2;77: 18;78:35i79: 
24; So: 10 

Kwangsi Province, Flora {rev.) 76: 

5S 

Laplaua Brencsii Standi. So: 2 
Latex-yielding trees (rev.) 78: 47 
Ltcoslcmon, Status 79: 9 
Lecythidaceae 74: 15 
Ltptadmia, Phloem (rev.) 79: 38 
L1, Hut-LIN (art.) 79: t6 
Licaria Duartti Allen, sp. nov. 78: 4 
Licurl (rev.) 75: 29 
Lobelioideae (rev.) 73: 43 
Lorostemon bombacijltm1m Ducke 76: 

'1.4 
Lythraceae, Argentina (rev.) 78: 51 

Macacahuba 74: 9 
Machatrium capou Triana (rev.) 76: 

sz 
Mahogany, Brazil 74: J; 78: 1 

Florida (rev.) 75: '2.7 
Tree, Age So: 5· zo 

Ma/ea (rev.) 74: 44 
Malpighiaceae, Argentina (rev.) 78: 

so 
Mangrove bark (rev.) 8o: 17 

Manihoteae (rev.) 78: 50 
Mani/kara 73: 1; 74: to, 1 5 

brtoiloba Gilly, sp., nov. 73: 19 
calcicola (Pitrier) Gilly, comb. 

nov. 73: 15 
var. calcicola Gilly, var. nov. 

73: 16 
var. colombiana Gill)•, var. nov. 

73! 17 
Cnldtronii Gilly, sp. nov. 73: r8 
chide (Pittier) Gilly, comb. nov. 

73= 14 
Conzallii Gilly, sp. nov. 73: tS 
Gaumn-i Gilly, sp. nov. 73: 19 
1/owardii Gilly, sp. nov. 74: 15 
mtridionalis Gilly, sp. nov. 73: 1'2. 

var. caribb(llsis Gilly, var. nov. 
73= lJ 

var. mtridiona/is Gilly, var. nov. 
73: IJ 

Rojasii Gilly, sp. nov. 73: J r 
s/aminodclla Gilly, sp. nov. 73: 10 

striata Gilly, sp. nov. 73: 11 

tabogaensis Gilly, sp. nov. 73: 10 

wpoti/la (Jacq.) Gilly, comb. nov. 
73: 'lO 

M ani/kariopsis Gilly, subgen. nov. 

73= 9 
Marfa plantation (rev.) So: 18 
f\.lartinique, New spp. (rev.) So: 18 
Marupa 74: 9 
Massaranduba 74: 10 

Matamanl 74: 10 
Mauritius, Euphorbiaceae 77: IJ 
Medicinal plants, Mexico {rev.) 76: 

47 
Mtdusanthffa (rev.) 76: 54 
Melastomaceae, Colombia (rev.) 78: 

4"' 
Meliaceae, Vessel pitting So: 5 
Mesa de Guanipa, Ecology (rev.) 76: 

5~ 
Mexico, Cypress 77: 1 

Forestr}' (rev.) 74: 43 
Forest utilization (rev.) So: IS 
Med. plants (rev.) 76: 47 
New dbia spp. (rev.) 75: '28 

pine (rev.) 73: 43 
Pinus sp. (rev.) 75: 27 
plants (rev.) 74: 44 
spp. (rev.) 75: 28; 76: 55 
spruce (rev.) 73: 43 

Ouratea (rev.) So: 16 
Plants (rev.} 78: 47 
Puebla (rev.) 75: '2.8 
l rirola 79: 5 
Yucatan (rev.) So: 17 

Mimusops 74: 10 

MoNACHl NO, JosEt'R (art.) 75: 4: 77: 
10 

, Monocotyledoneae, Vessels {rev.) 75: 
Jl 

M()uriritl dcmifoliata Ducke, sp. nO\', 

76:25 
~fuiragiboia 74: 11 
Myrita rerifn-a L. (rc\'.) 76: 48 
Myristicaceae (rev.) 76: 56 

, M;vrO.\)•Ion pmrifrrum L. f. 74: 4 
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Nutandra tori11ua (rev.} 78: 46 
!'\ew combinations 73: 14, I j, w; 76: 

.. g. 70' 'c • So• i 
G:in~ .•.. ~ .. ph~lariaceae (rev.) 

76: ~' 
names 76: IJ i 77: 15 
spccies n : Jl>-1'1, 18- 'lo; 75= s; 76: 

14-3:; 77: 10, q - 16; 78: 4-7; 
79: 'l l ; (rev.) 73: 43; 75 : 27-18; 
76: ss; 11= .p, 4'1; So: 18 

subgenera 73: 9, 14, 17 
varieties 73 : 13, 16, 17; 79: 19 

.!'\igcr Colon)', \ 'cg. types (rev.) 79: 
39 

Nisptroa Gilly, subgen. nov. 73: 1.~ 
i\ova Scotia, Driftwood So: 3 

Oak forests, Costa Rica 75: 1 

Oaks, Costa Rica (rev.) 76: 49 
Ochnacene (rev.) 74: 46 
Ochroma, F.cuador (rev.) So: 18 

lt~gopu Sw, (rev.) 77: 41, 4'1; 79: 
35 

Oil cells in wood 8o: 11 

palm, African (red 79: 40 
Olivo de los Incas (rev.~ 78: 48 

dd piramo (rev.) 78: 48 
"On your own" (re\·.) 75: 32 
Ormosia (re\',) 75: 31 

ari/(luis Pinier (rev.) 73 : 45 
Ouraua, T axonomy (rev.) So: 16 

Pachuoa (rev.) 74: 44 
Pacific islands, Plants (rev.) 77: 44 

Western (re\·,) So: 'l'l 

I Paper pulp, Arg. {red 77: 43 
Papua, Archbold plants (rev.) 76: 55 

Grasses (rev.) 76: 55 
Para, Mahogany 78: r 
Parahancornia, Revision (rev.) 78: 

51 
Parenchyma, Marginal 70: 6 

Reticulate 77: 19 
Parm arium 77: 6 
Parthmium argmtatum Gray (rev.) 

76:47 
Pau amarello 74: 11 

marfim 74: 11 
mula to '74: 11 
rosa (rev.) 79: 36 
roxo 74: 12 
santo 74: 13 
setim 74: 11 

Paullinia (rev.) 79: 34 
yoco S. & K. (rev.) 73: 44 

Ptltogyne 74: l'l 

hra, Incl. phloem 79: 3 
Pernambuco, Vegr. zones (rev.) 74: 

46 
Peru, Flora (rev.) 77: 43 
Phloem, Included 79: Ji (rev.) 79: 38 

lnterxylary (rev.) 79: 38 
l ntraxylary (rev.) 79: 38 

Phyllantheae (rev.) 78: 50 
Phvllanthoid inflorescence 78: 8 
Phyllanthus bianthtrijer Croizat , sp. 

nov. 78: 7 

Palmettoes, Revision (rev.) So: 17 
Palms (re\',) 74: 45; 76: 48-sJ; 79 = I 

40 ; So: 17 

madtirmsis Croizat, sp. nov. 78: 7 
microcarpoidts Croizat, sp. nov. 

78:6 
Polynesia (rev. ) 79: J8 
So. Am, (rev.) So: 19 

Phytlostylon, Ecuador 79: 1 Brazil (rev.) 75: '18, '19; 77: 42 
Colombi.a (re-v.J 76: so; 79: 35 
Ec.onom1c products 78: 10 
Panama (rev. ) 76: 49 
Roy11l (rev. ) 75: 26 

Palos brasil (rev,) So: r8 
Panama, Candle wood 77 : 'l 

Cashier 77: 4 
P.alms (rev.) 76: 49 
S1gua cane! a 77: 2 

Piua chihuahuana Martlntoz (rev.) 
73: 43 

Pine, H aiti (rev.) 74 : 43 
Pi.nho brasilciro (rev.) 7s: 49 
Psnus Doug/asiana Martine.~: (rev.) 

75: ?.7 
du~angms.is Martinez (rev.) 73 : 43 
.owdmtalt: Sw. (rev.) 75 : '17 PtptT (rev.) 76: 55 

Pipradtnia commu nis (rev. ) 78: 49 

No. So TROPICAL WOODS JI 

Piquia 74: IJ 
Pisonia 77: 6 
PitMcolobium raumosum Ducke 74: 

4 
Pitting, Scalariform vessel 75: 8 

Very fine vessel74: 17 
Pillosporum, Hawaiian spp. (rev.) 

73= 47 
P/J:Jtymiuium trinitatis Benth. 74: 9 

U/ei Harms 74: 9 
Plywood, India (rev.) So: 21, 22. 
Poisonous plants (rev.) 77: 44i 78: 

9i79=34 
Polynesia, Glochidion (rev.) 79: 38 

Phyllanthus (rev.) 79: 38 
Pomarrosa (rev.) 76: 48 
Popa 77: 12 

Populus (rev.) 76: 55 
Pracuuba 74: IJ 
Predios (rev.) 78: 47 
Preservation, Tabonuco wd. (rev.) 

74:43 
Wood (rev.) 75: 27 

Puudobombax (rev.) 77: 40 
Puudocopaioa So: 6, 7 

cluxiatiana (Hassi.) Dwyer, comb. 
nov. So: 7 

Puebla, New spp. (rev.) 75: 28 
Puerto Rico, Forests (rev.) So: 18 

Jambosa (rev.) 76: 48 
Trees (rev.) 74: 43, 44 

f!lualta gracilior Pilger 76: r8 
~uararibta sparulata Ducke, sp. nov. 

76: w 
f<_uereus oirginiana Mill. (rev.) 76: 48 
Quishuar (rev.) 78: 48 

I 

Rays, Conspicuous 75: 8 
Uniseriate 79: 25 

Ruordoxy/on 74: 14 
Resin ducts 77: 18 
Reticulate parenchyma 77: 19 
Rttsniphyllum cMoranthum Ducke, 

sp. nov. 76: 31 
RJ;abdodendron 79: 9 
Rapple marks 76: 33 

Roble (rev.) 74: 44 
Rosewood, Amazon 74: 7 
Rutaceae, Woods (rev.) 79: 35 
Ryania, Wood (rev. ) 75: 30 

Saba/ (rev.) So: 17 
Sabia (rev.) 75: 3 1 
Saboarana 74: 14 
Salento waxpalm (rev.) 74: 45 
Salix jloridana Chapm. (rev. ) 76: 55 
Sapodilla-nispcro complex 73: t 

Sapotaceae 74: 15 
Studies 73: 1 

Sapupira 74: 14 
Saurauia (rev.) 77: 40; 78: 48 
Scalariform perf. plates 74: 17 

Vessel pitting 75: 8 
Schiumussaenda (rev.) 76: 55 
ScMtgelia, Key to spp. 76: 30 

rouijlora Ducke, sp. nov. 76: 29 
Scrophula.riaceae (rev.) 76: 55 
Septate fibers 78: IJ 
Shingles, Jamaica (rev. ) 74: 43 

Trin. and Tobago (rev.) 75: 27 
Shrinkage, Wood (rev.) 78: 52 
Sigua canela 77: 2 
Siloia itauba (l\teissn.) Pax 74: 7 
Simaba (rev.) 79: 37 
Sima.roubaceae (rev.) 78: 51; 79: 37 
Simaruba optua (Engl.) Radlk. 74: 9 
S/oanta brachyltptla Ducke, sp. nov. 

76:22 
longipts Ducke 76: 21 
macranrha Ducke 76: 21 
ltTI'Iij/ora (~toe. & Sess~) Standi., 

comb. nov. 79: 10 
Smilax papyraua Poir. 76: 15 
South Africa, Forests (rev.) 76: 53 
Stachyurus (rev.) 77: 44 
STANDLEY, PAUL C. (art.) 75: 5i 79: 

9 
Sttrigmapttalum colombianum Mon., 

sp. nov. 77: 10 

St. John, Econ. plants (rev.) 75:!'16 
Storied structure 76: 33 
Stut/Jtlia (rev.) 76: 51; 78: 48 
Sucupira 74: 14 
Surinam, Useful plants (rev.) 73: 4S 
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Srrarnia tilltrta Ducke 74: 11 

latcicarpa Am~h. 74: I 4 
Srritttnsa , Identification So: 4 

macropl:ylla Kins 74: 3 

Tabtbuic pal/ida (rev.) So: 18 
pmtcpl:y/la (rev.) So: 18 

Tabonuco (rev.) 74: 43 
Taralta 74: 6 
Tauarr 74: 1 s 
Taxcdium mutronatum Ten. 77: I 

Teak, Race in (re\',) 75: 17 
Tmona grcndis L. f. (rev.) 75: 27 

Teredo-resistant wds. 77: 6; 79: 15 
Termite, Dry-wood 77: 1; (rev .) 76: 

48; So: 18 
Terms, Botanical (rev.) 78: 49 
'ftrmtroonia (rev ) 76: SS 
Texas, . ew plants (rev ) 74: 44 
Th..:aceae (rev.) 76: 55 
T};i/o.z inund.zta Ducke, sp. nov. 76: 

~ 

· Veneers, India (rev.) So: 21, u I Venezuela, Bot. explorations (rev.) 

74:45 

I 
Ecology (rev.) ?f): 52 
PlantS (rev.) ?f): 52 

Yerbenaceae (rev.) 74: 48 

I 
Vessels, Angiosperms (rev. ) So: 19 

Development (rev.) So: 19 
~lonocots (rev.) 75: 31 
Pitting very fi ne 74: 17 
Scalariform pitting 75: 8 

plates 74: 17 
Solitary 73: 23 
with spirals 73: 23, 33 

Virgin Islands, Plants (rev.) 75: 26 
Y irola, Mexico 79: 5 

I 
Yochysia urubuensis Ducke, sp. nov. 

76: 17 
1-'ouacapoua amtricana Aubl. 74 : 2 

I Waxpalm, Salento (rev.) 74: 45 

"Timbers of the "ew World" (rev.) 
) 

West Indies, Oumtta (rev.) So: 16 
Western Pacific, \Yoods (rev.) So: 21 
Widdringtonia wprtssoides (rev.) 73: 4"-

Errata 77: 48 
Timor, Woods (re\·.) 74: 4 ; 
Tobago, Shingles (rev.) 75: 1; 
TorrtSta acuana Ducke 74: 6 
T;rini~ad, ~hingles (rev.) 75: 'li 
1 roptcal umbers, l'\otes So: 1 

Unisetiate rays, \\'ds. v.ith 79 : 25 
Urugun), Ants (rev.) 77: 43 

\'ac:cininceae lre\',) 76: s6 
l'antarzw Barbourii Standi., sp. nov. 

75: s. 1: 77: 8 

I 
76: 54 

\\}nter~ceae (rev.) 76: 55· s6; 77= 46 
\\ood mdustry 76: 1 

Xylosma hatcaiimu Seem. (rev.) 73: 

4i 

Yale wood collections 73: 11; 77 : 3s 
Yoco (rev.) 73 : 44 
Yucatan , Leaf key (rev.) So: 17 

Zalln-nia paramsis H uber 74: 13 


