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THE WOOD OF SARCOSPERMA PANICULATUM 

By HERBERT F. MARCO 

Graduate Student, Tale University 

In 1876, H ooker f. (Bentham & Hooker's Gmera Plan/arum 
II. 2. 655) segregated two species of Sidero>.ylon and one of 
Reptonia into a new genus which he named Sarcosperma 
(family Sapotaceae, near Lucuma). 

l n 1925, H. J. Lam (Bull. Jard. Bot. Buitenzorg III. 7· 24-8) 
proposed the monotypic family ~arc~spermaceae to in~lude 
the species of Sarcospenna, of wh1ch nme.are now recogmzed. 
Of these species, five are known to o,ccur ~n southeastern c~n­
tinental Asia (China, Hong Kon~, fonkm, Assam, ~nd Slk­
kim) and four in the Malay Penmsula, Sumatra, Mmdanao, 
and Ternate. .. . 

Sarcospe,.ma panicu!atum .Stapf & }\mg IS a member ?f the 
second group and is widely d1stnbuted m the Malay Pemnsula 
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and Archipelago. It was first discovered in ~he Philippines in 
1909, and was considered to be a new spectes of Dzoc_ocalyx, 
famih· \ lvrsinaceae. Subsequently a new genus, dpoza, was 
prop~sed for it by Merrill, who questioned its inc~usion in t he 
Mvrsinaceae. Its identitv with Sarcospmna pam cu/atum h as 
re~ently been established by Lam (Phil. ]ourn. Sci. 49: 2. : 

143-146, Oct. 1932), who says : "The fact tha t Sarcosperma 
has been inserted not only in the Sapotaceae, bu t also in t he 
l\hrsinaceae, evidences both its close relation to those 
tw~ famil1es and tts isolation from them, since its characters 
render it quite distinct from any genus in either of t he orders 
mentioned." 

The object of the present investigation is to find what 
evidence the wood affords for the proper systematic classi­
fication of the tree. The only material available is a single 
specimen of heartwood (Yale No. 2II75) from the Museum 
voor Economische Botanic te Buitenzorg (No. 4952) . In 
~eyne's De ?ulltge ':la~1tm van Nederlandsch Jndie (p. 1245) 
ts the f~llowmg descnptto~: Vernacular names, Njatoh R abO­
eng (Mt_nangk.) and Ko~na~a (Ternate) . Tree up to 35m. in 
total hetght and So em. m dtameter, occurring in the uplands 
~t an elevation of about 1200 m. in Padang and 4oo-6oo m. 
m Ternate; bole angular and rather crooked, w1th a clear 
length of 1o-16 m.; heartwood brown, rather soft not very 
durable (Class 1\'), used for beams and planks. ' 

DESCRIPTION oF THE Wooo 

General features: Color pinkish brown, faintly streaked. 
Luste~ satmy. Odor and taste a_bsent or not distinctive in dry 
matenal. Sp. gr. (thoroughly a1r-~ry), 0.53;_ weight about 3J 
lbs. per cu. ft. Texture fine and umform; gram straight. Wood 
easy to work, finishes smoothly, will probably hold its place 
well whe~ manufactured, does not appear highly resistant to 
decay or msects. 

Gr~ss a'!atomy: Growth rings poorly defined by narrow bands 
defictent 10 parenchyma. PQres scarcely distinct with t 1 

. j . d. l . . ou ens 
occurrtng most y JO ra ta patrs or 10 short radial r · h, 
h · · h OWS Wi t 

t _e mtcnor pores muc Rattened; pore groups tt d 
h th h . sea ere , 

wtt out pattern, oug sometimes tending to radial aline-
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ment; lustrous tyloses usually present. Vessel lines distinct in 
proper light as long scratches having the same color as the 
background. Wood parenchyma in very numerous, very irregu­
lar, narrow lines producing a fine, patternless network with 
t he rays; not visible without lens and rather indistinct with it. 
Rays very fine, closely spaced, bending around pores; not 
visible without lens on cross and tangential sections, low and 
inconspicuous on the radial. 

Mh1Uit anatomy: Solitary pores ovoid (radial diam. n-zt6Ji, av. t 571'; 
tang. diam. n-'1.16Ji, av. 154JJ); number of por~ in ra~i~l grou~s. '1.-7; walls 
very thin. Vusel members with simple perforau~ns, ~tsonctly nmmt;d; per­
foration plate slightly to ste~ply inclined; termmat10ns ~brupt to hgulate; 
bordered pits small, numerous, alternate, the apenure honzontally ;tonga ted 
but not extending beyond the border; tyloses common, very thin-walle?­
Fiber-tracbeids compose the ground mass of the. wood; often arra~ged m 
fairly definite radial rows {owing to the close spacmg_ o~ the rays, wh1ch are 
only z-4 fibers apart); walls thin, the secondary cons1stmg of t~o layers, the 
inner one the thinner; septations (true walls) and false s:ptauons (gum~y 
material) sometimes present; pits nu~erous in both r~daal nnd tangent~al 
walls, the aperture vertical, long-lenocular, and extendmg beyond t~e das­
tinct border; fiber length 1.0~.3 mm. Wood parmc~yma abundant, Wl~Out 
definite pattern but tending to form irregular umsenate, tangenoal lines, 
often intcrrupt;d. cells in one strand in contact with those of another 
( adially or tang~tially) or with the larger cells of the rays have small 
c~ustered pits, but are not disjunctive. Rays heterog~ne~us; I-J~ cellsf (It 

av 0 63 mm.) high· uniseriate rays and umsenate porttons o . t e 
to 0.93 mm., · · ' d · h 11 h armnal others are composed of many rows of square an upng t ce s, t e m .... 
row alisade· portions composed of procumbent cells are 1-4 cells ~,de 
(t _ ~ ) m~stly biseriate; cells all very thin-walle~, abundandy _Pitted 
h5 4 h ' t· pits to fibers lenticular, simple, but showmg the border an the 
~~oug aftudlstinctly· pits to vessels irregular in size, shape, and arrangement, 
b ~ mwostly large to 'very large and often tending to scalariform a1r1r~nge;;;.e~1t; ~ d ri ht cells to wood parenchyma very sma ,1n r 1a Y 
p1tS from square~\ uh·J "ngs of the middle lamella showing distinctly 
ovate clusters ~lth t 

1
(. em . d sections)· pic.. to other ray cdls mmute, 

b and below t em m staane • I I· 
n ove 1 d· gum deposits common, grnnu nr; no c:rysta s 
numerous, not c usttre ' 
observed. 

SYSTEMATIC CoNSIDERATlONS 

T he wood of Sarcosperma paniculatum is ~o different from 
f n member of theM yrsinaceae that .•t seems unh_kely 

t hat? a Y ld occur to a wood anatom•st to relate It to 
t hat tt wou ever . f h S 

f il Th resemblance to certam o t .e apotacea~, 
that amL Y· e d Cbrvsophv/lum is very noticeable both tn 
such as ucuma an / / ' 
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TilE \YOODS OF RHABDODENDRON 
:\~D J>CCKEODENDRON 

By S.ntcEL J. RECORD 

The two woods described below are from the Brazilian 
Amazon region. They are of special interest to the wood anat­
omist because each of them has been ~eferr~d t~ m?re th~n 
one fam ilv. The purpose of t he present mvest1gat1on ts to dts­
cover diagnostic characters in t he wood s. 

Rhabdodendron amazonicum 
The srnonymy of Rhabdodmdron amazonicum (Benth.) 

Huber i;, according to Ducke (Archivos Jard. Bot. Rio de 
Janeiro, 111. 181) , as follows : Lecostemon amazouicum Benth., 
L. crassipes Bent h., Rbabdodendron crassipes Huber, R. Duclcei 
Huber, /~. paniculatum Huber, R . longifolium Huber, and R. 
.drirambae J Iuber. The species exhibits considerable variation 
in the size, shape, and texture of the leaves and in the nature 
of the infl orescence. These differences were responsible for the 
multiplication of species and may account for the wide differ­
ence of opinion n:garding the family to which the genus belongs. 
At present it is attached to the R utaceae, but it has also 
been referred to the Rosaceae-Chrrsobalanoideae and to the 
Phytolaccaccae. · 

y,,o good wood samples of Rhabdodendron amazonimm are 
a~·aiJ~ble fo_r study: Yale ~o. 11237 from the Ford Company, 
1 ~paJoz l~t \'er, Bra1jl, through Field l\I useum of ~ atural 
H1story (l'\o. 6IJ237), and Yale ;\o. 22061 collected by Dr. 
Adolpho ! )uckc \~~- 41 ) in Parintins. The conspicuous fea­
ture of th1s matcnal 1s t he anomaly of successive development 
of seconcl~ry groups of wood and bast. According to Solered~r 
~~ys:m1~1tc ~-lnatomy of tbe Dicotyledons, pp. 667, IOJO) , thts 
) P~ of .lnomalous struc l ure of the stem has been recorded for 

spcctcs of Stguirra, Gallesia Phytolacca Ercilla Barbeuia, 
and Agd(stis. ' ' ' 

My o~n observations have been confined to the stems of 
two rpccl.cs of ~-Jcbatorarpus, which have normal s t ruc ture, a nd 
tlv.o pc tes of Pbytolacca and one of Ga/lesia which have the 
am natcd st ' l'h ' k ructurc. e wood of Rhabdodmdron is remar -
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ably like that of Gallesia Srororodmdrum Casar. ( == G. Gor­
auma L\Ioq.), the Pao d'Alho of the lhhia-\"ictoria reaion of 
Brazil (s~e Timbtrs .of 'Tr?pira/ ,;Jmrrim, pp. rsS 159). The 
outstandtng anatom1cal d1fference is that the wood fibers oi 
Rh~b~odmdro~ have manr, small, distinctly bordered pits, 
whtle In Galles sa and all the other genera of the Phytolaccace:te 
known to have anomalous structure the fibers ha\·c fewer and 
smaller pits which are simple or indistinctly bordered. In the 
normal woods of the family small but distinctly bordered pits 
are common in the fibers. 

The woods of the Rosaceac-Chrysohalanoideae and of the 
Rutaceae comprise homogeneous groups with normal and 
distinctive anatom}'. There is litth: in common between the 
two groups, while there arc many fundamental differences. 
Rhabdodendron is as unlike either group as they are unlike 
each other. On the other hand, there is a marked affinity of 
that genus to certain genera of tht: Phytolaccaccac . 

Duckeodendron cestroides 

Duckeodendron aslroidcs Kuhlmann tArch:vos do Jardim 
Botanico do Rio de Janeiro, n·. J6I. ICJ25) is a large tree with 
alternate simple leaves, gamopetalous flowers, ~-seeded 
drupaceous fruits, longitudinally fissured bark, anJ light 
yellow wood occurring in the iorests along the Tapajoz Rtver; 
iocal names, 1\luiraca{ta and Pupanha-rana. It was dlscc,vcred 
in 1913 by Dr. :\.dolpho Ducke, in whose hono~ the genus was 
named. Owing to the absence of mature fnuts and to the 
resemblance of the flowers to those of Crs/rum, the genus was 
referred to the family Solanaceae. •t:wo yc:trs late~ the ~is­
coverer of the trt:e obta111cd good fnuung matenal whtch 
convinced the author of the genus that its rightful pbce was 
with rhe Borraginaceae (idem V. ~OCJ. 1 CJJO). 

In the lot of woods most reccntlr received from Dr. Ducke, 
a lot exceptionally rich in rarities, is a go(~ll sample of. the 
wood of J)uckeodmdron cestroidn, accompanted by herbanum 
material (Yale ~o. 22591; Col. ~n. IJI) .. \ s.a result o~ the 
usual inspection given all acccs~JOns to the l ale collectlo~s, 
this wood was set aside for spcnal study as It appear~ll Strik­

ingly different from any known member of the Bormgmacene. 
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T he conclusion reached from the s~dy of the wood of 
Duckrodmdron is that ic is out of ~lace m the Solanaceae and 
Borra(Tinaceae and is a member ot, or closely related to, the 

!> 

Apocy naceac. 

Co~tME:o-> BY H. :\. G LE.AS0!'-1 

After the abo,·e conclusions had been reached, the matter 
was referred to the "\ew York Botanical Garden for an opin­
ion, to which Dr. H. A. Gleason, H ead Curator, replied : 

" In regard to Duckrodmdron: Kuhlmann does not d efi­
nitely say one style, but his use of the singular stylus infers as 
much. T he fruit is drupaceous and indehiscent ; ovary 2.­

celled. All of these characters exclude Euphorbiaceae from 
consideration, and this exclusion is confi rmed by the general 
facies of the flowers, as shown in Kuhlmann's plate. 

" I know of no Borraginaceae that have a 2-ovuled ovary. 
Drupaccous :r~ics occur in Cordia and related genera. M ost o f 
them have dmt~ed styles and I know of no genus with single 
style t~at fits wtth the description, nor of any genus with t wo 
O\'Ules m the whole ovan·. The familv does have a disk and 
alternate lea,·cs. · · 

"In t_he. S~lanaceae, the fruit is a berry, not a drupe, a nd 
almost munably has several to manv seeds. Duckeodmdron 
has a ~ceded drupe. · 

~ln t~e Apocynaccae, some plants have alternate lea ves, 
!n

1 
an mflorcsc~nce such as Kuhlmann pictures is common. 

L' ost of the famth· ha,·e . b · .· d K 
1 

1 two m·anes, u t sy ncarpous ovanes 
extst, an u 1lmann' fi h · · · d . 

1 
s g:ure, s owmg a dtstmctly flattene 

oDvary, cert~n Y J~oints toward an apocvnaceous condition . 
rupes are wund m va · • · d · each. nous genera, wtth as few as 2 see s tn 

"All in all, I am inclined b ,. h 
Apocynacca• b h to e Je,·e the plant fits t e 
~ t: er.:_er t an any of the other t hree." 1 

I Dr. Gleason added a-; - -. --- - --
the l..ogani:tccac'" It a postscnpt: "Have vou comp<trcd thr.: wood with 
lr d l . seems nJore than . :d h . had a c:a Y •ecn directed 10 tl f . a comet cnce t a t my a ttcnuon 

nobiliJ (.,, Don frorn 1 .1 l~t am•ly hccausc: of the fac t tha t in dntbotkista 
canals <~ppearino 10 th ·• ':r'da some of the ravs contain aJ>cn in tercellular 
E • . " c un .. t cd eye • d .k • I f e :.xamtnauon of the woods f as tmy ar ·specks on t angent! a sur ac · 
c:om·ance me that it could b~ ,;: genera of that family, howen :r, sen·ed to 

tout of further consideration. 
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NEW TREES F R0:\1 THE T:\PAJOZ RIYLR, BRAZIL, 
WITH A LIST OF YER~ACU.:\R X-\\ l t.S 

By P .H"l. c. STA~DLEY 
Field i\luseum of Sat ural II istory 

I n Number 29 of 'l'ropical Woods then.: appeared a list of 
vernacular names of trees collected in the Boa Vista region on 
the T apajoz River in the state of Pad, Brazil. Dunng 1932, 
F ield Museum has recei,·ed from l\lr. Rov Carr of the Com­
panhia Ford I ndustrial do Brasil several' further sendmgs of 
tree specimens of the Boa Vista region. T he collections were 
made by R. C. l\1onteiro da Costa and more recently by 
Senhor Capucho. l\lost of the later numbers have been ac­
companied by ample wood specimens. 

Several of the trees represented in these collections have 
proved to represent new species, descriptions of w_hich are 
published here. lt is probabl~ that .further ne\~ _spcm:s c~uld 
be based on some of the spec1mens 111 such fatmltes as ;\I~ rta­
ceae and Sapotaceae, ?ut it seems preferable .to.dclay ~tudy ,of 
these for the present, Ill the hop.e that a spec1altst rna} und~.:r-
take critical work upon these dtfficult groups. f 

Although lists of vernacular names of the trees o r~e 
Amazon \'alley have been published by Huber a_nd Ducke, It 
seems well wo.rth while to publish the present ltst, ~as~d .on 
the Boa Vista collections. Some and probably ;he lnaJor~t~ ~f 
these local names have not been recorded pn;I\'Jbolus )'j· an r~s 

1 
f convenience to h::tve ::t\'at a e a tst o t e 

at east a matter o . ·h· h a , or mar become of 
F I d. . b t e s manY ol '' IC • r~.: .. ord an 1a t1m er r e ' ~ · f th rather numerous 
commercial importance. ' one 

0
• lincgs ~re listed on the 

herbaceous plants of the vanous s~:nt 
following pages. 

Ficus tapajozensis, sp. nov. 

d. omnino glabr;t; stipulae O\':ttO· 
6 I. · nco ~o em. oam. · 1 Arbor 1 . metra as, tru • . 1 .. c•ducnc· foha 11arv:. pcuo :ua 

I ac acumm;t '" " ' ' • bl triangulares 8-10 mm. ong. ' 1 O"O' J·untn~ olxw.<to-o onga 
• · lo 1o- 1 ( mm. o " • • subcoriacea, petiolo crassn•scu . • 1 1 .1 v~l rotund.tt:t ct abruptc cus. 

I· n ·tpJct· o > us. • . 
8-tl em. longa 3·5-~ em .• t . •. I o basi cunc.oto-olnus:t, nervts supra 

. . brevi o JIUS ' - 'b I· 
Pidaro.acummat:l, '"umane b 1 ,. 11 1 ntr,·i~ latcrah us utroque .ltcre 

• • • ·t:J SU tUS C t • •' prominulos consp•cuas, co~ · 
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c. 
9 
obliqui~ angulo J:nius~ul~ ad~cendencibu~ pro~inulis remote a marsibe 

conjunctis, , •enulis ,;x prom1nuhs arcte reocuJaos; .recep!acula genhbata 
gracilitcr ;-S mrn. Ionge pedunculata globos~ I c~. d 1am., mvolucro bilobo 

3•5 mm. Jato, !obis brc\ibus ~~~e rotu_?dans, os~olo pa~vo plus miDuave 
dcpresso.-BuZJL: "Firm land, Boa \ ISta, TapaJoz R egton, State of Pari 
August 16, 193:, CapudVJ J8I (Herb. Field :\Ius. ~o. 661, 023, type). ' 

Vernacular name, :\puhy. 

Inga Capuchoi, sp. nov. 

1\rbor to..rnctralis, trunco 18 em. diam., ramulis graci libus ochraceis eJe. 
v:uo-l.enticellatis minute pu.berulis; ~olia medi~ria, peciolo 1-1.5 em. Iongo, 
rhachade 3-4 ern. longa; folaola !~-Juga brevtter crasse petiolulata anguate 
la?ceolato.o~longa 1:1-16 cm.lon~a +-5·5 em. lata ~cute acuminata basi plus 
mmusve obhqua ~cut.a vel . aco~cu~a supra lucada utrinque glabra vel 
glabr:lta; ~orcs spacao, spt~s axtllanbu~ v~l laterali~us 1.5-4 em. Ionge 
pedunculaus t.?-4 em. longts dense mulotlons, bracte1s oblongis vel ovatis 
1,-1.5 mm. longt~; calp tu~ulosus s~pra paullo latior i-8 mm. longus parce 
t uberulus, denubus late tnangulanbus subobrusis erectis 1.5 mm Jonais· 
corolla Io-12 rnrn lon · a1 b · . • "'"D" • el d h' . · ga tn 3 astro aptce rotundata prope aptcem sparse 
~fi e,nsend .!s~tdula.-BuztL: Baa \"ista, Tapajoz Region State of Par' 

rm a num•,t A3 19~A C. bo 8 (H b ' ' rype). ' .. - - ' •• aput 39 er . Field M us. No. 661,011, 

Local name, Ingaseira. "Flowers d 
odor. Used only for firewood." re and white, with no 

Ba hini u a stenocardia, sp. nov. 
F rut ex J-metralis ramul . . 

pubcralis; iolia rnaj~scula .- gr,~c. h~us tcreobus ferrugineo-tomentulosis vd 
petiolo crasso \1x 1 ern 1 strnp Ita ~ntegra brevissime peciolata subcoriacea, 
longa 6-8 em. lata lo~ ~n;~; amtna ovata vel elongaro-ovata 11-17 em. 
acurrunata, hasi brc\iterg \' 

1 
ten~ato-acuminata vel intcrdum subabrupte 

c?'~am ferrugineo.pilosi c 1 pr~. unde cordata, supra sublucida tan tum ad 
stmts. sub~atenubus .~~~~a a :~~cr ~labra, s~btus densiuscule pilis brevi~­
promanenubus :trctc rcticul •. 1 

11
cn,a, nervts elcvatis graci libus venuhs 

bauciA.oros dtspositi pcdiccU~as; or~s magni in racemos terminal~s breves 
racteas ovaris acu11~ adpr 

1~ crass's 1 em. longis ferrugineo-tomentulosis, 
2:5 m

6
m.lata cxrus dcnsissirncssa~ 3-4 ~m. longis; sepal a linearia 6 em. longa 

VJsa lam ·nt' " e •crrugtneo t 1 • 
S ' c as o crn.longis 1 • omenru osa· litamtna perfect& non 

tare of Par :I I' h ct u tra · - BR A ' · 
(Herb 1,.. • 11S .land, Januar: AZU.: ramanahy, Tapajoz Regton, 

· lcld .\Ius. \o, 6·s o > ll, 19Jl, R. C. A'fonttiro da Cos/a 138 
l.oca ' , o4o, type). 

I name, Mororosinho. 

Drepanocarp 
I ru•ex, rarnulia d . ~s paludicola, sp. nov. 
~hula ~nsc follatJs s 

tac dCCJduae; folia b paa;>• ~nseo.strigosis; stipulac parvae 
rcvapeuolata 5•9 em. longa, rhachide 

No. 33 TROPICAL WOODS IJ 
gra~ili dense albo..strigosa; foliola c. to-juga hre\·is~ime pctiolulata sub­
c:onace~ r~om~blonga n-16 mm. longa 4·5-8 mm. lata apicc rotundata 
et brevtss•me aptculata b~i inaequilatera rorundata supra sparsissime stri­
~a vel fere glabra ve~uhs non devatis, subtus pallidiora ~parse albido­
stngo~; flores racemost, racemis simplicibus vel furcatis axillaribus vel 
later~hbus v~lgo f~sciculatis foliis duplo brcvioribus lnxe mulritlori~, lloribus 
brevtter pedtcellatiS; legume? lunato..falcaturn rnonospcrmurn curvum c. z 
em. long~m 8 mrn. latum ~b1que crassum glabrum a pice latc:raliter apicula­
tum sessale.-B.RA:ru.: Jn anundated places, r\ramannhy, Tapajcn Region, 
State of Par£, January 11, 1931, R. C. Montfiro d11 Co.<ta 25 (Herb. Field 
Mus. 1\o. 655, 8Jo, type). 

Known as Tucunare envira. Remarkable for the numerous 
and very small leaflets. The fruit is similar to that of D. 
luna/us, but much less strongly curved and smaller. 

Lueheopsis violacea, sp. nov. 

Arbor IO-metralis, trunco 30 em. diam., ramulis crassiusculis dense pilis 
fusco-fulvis rigidis adscendentibus longiusculis obtcctis; stipulae oblongo­
ovatae acuminatae 8-ro mm. longae; iolia mediocria brevissime petiolnta 
Iinne membranacea, peciolo crasso 7 mm. Iongo; lamma lute ovalis vel 
obovato-ovalis !fl 1 em. longa 6-7 em. lata npice late rotundata et bre,·is­
sime triangulari-protracta, basi late rotund:nn praescrtirn \'e"us apicem 
breviter inaequalitcr serrato-dcntata, suprn glabrata Iucida lnete viridia, 
subtus ad \•enas minute stella tim fcrrugtneo-romcntosa, aliter minute densis­
sime albido-tomentosa rrinervia· flores panicul:m, paniculis latcralibus usque 
ad 13 em. longis an~stis fere 'spiciformibus mul.ti rloris: ~oribus brc,~tc:r 
pedicellatis; involucrum 6-i mrn. longum dense alb1do-stng.sum ad medaum 
lobatum, laciniis lanceolato-triangularib~s; :;ep~la IZ rnm. longa lanc~l~to­
oblonga acuta exrus dense ochracco-stngos:~, tntus glabra .~·cl spar~ass1mc 
pilosa; petala violacea sepalis paullo longtora. B~Am.: hrm land, B&a 
Vista , Tapajoz Region, State of Par:i, August 19, 193~. Caputi'(} J86 (Herb. 
Field :\Ius. :\o. 66r, ozz, type). 

Vernacular name, Arapapa. Wood used onlr ~or fuel. ~he 
genus Lueheopsis is a group of live South Amencan spectes, 
segregated from Luehea by Burret, on excellent characters. 
The present species is most closely related to L roJI'a (Ducke) 
B I f Para' which has much smaller flowers and urret, a so o , 
consp icuously different pubescence. 

Lucwna paraensis, sp. nov. 

A bo I. 0 
"O em diam. rnmuh~ crassissimis oc:hraceo-

r r 20-metra IS, trunc - · ' . . · 1 L - • · • · d f< )' 's· folia magna brC\'ISSimC pcttO atll SUu.;onacea, 
sen.ce)Js apace ense odJattl ~m long~· lamina oi>O\':tto.oblonga 19-JO em. 
pet10 o crasso usque a · • 
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longll i-11.5 em. lata apice acuta Yel rotundata e.t ?revis~ime obtuse npicu­
lata b~n ,·ersus loni!C cuneatO-attcnuata, bast tpsa anguste rotundato­
obt~S:I, supra Iucida gl;bra, cosris ut venulae prominulis, subtus glnucescens 
ubique dense minute griseo-sericc:a, nervis l~tcralibus ut;oquc latere c: 10 

subobliquis angulo latiusculo adscendenobus,. ~e!'uhs. prommenubus 
uctisstmc reticula tis; Aores (in alabastro ran tum VJst) m a.x1lhs dense aggre­
Rati dense sericci; fructus deprCSSO-globosus subtrigonus basi ct apice sub­
truncatus c. 6 em. altus et 8 em. latus ubique densississime ful vo-tomentulo­
sus arctc sessilis.-BRA7.1L: Boa \' ista, "firm land," Tapajoz R egion, State of 
Pari, in 19J'l, Cnpucbo 405 (H erb. Field Mus. 1\o. 661, 510, trpe). 

T he local name is Abio Grande; wood used for firewood; 
fruit edible. 

Amaioua Monteiroi, sp. nov. 

:\rbor 6-metralis, trunco 13 em. diam., ramulis crassis dense ferrugineo­
tomentosis; stipulac caducae non ,-jsae; folia maxima petiolata subcoriacea, 
petiolo crassiusculo z-8 em. Iongo ferrungineo-tomcntuloso ; lamina late 
oblonga, elliptica vel obovatO-eUiprica ~7-6o em. longa 11-z6 em. lata apice 
obtusa vel ~ubrorundata ct abrupte cuspidata, acumine angusto 1.5 em. 
Iongo, basi obtusa vel subrotundata et saepe breviter decurrens, supra gl:~bra 
Iucida, subtus prnesertim ad venas strigosa, nervis lateralibus u troque latere 
c. zo eleva tis, ve.nulis crebcrrimis paralldis ferc rcctis elcvatis; Aore~ masculi 
dense corymbosi numerosi ad apices r:unulorum dense congesti, pc:d icellis 
crllSSiusculis c. I.~ em. longis adpresso.pilosis, calyce tubuloso c . 2 em. 
long? 7 mm .. Ia to tru~caro de.ntato ext~s dense adprc:s.so-piloso intus 
densiSSJme sencco, dc:nubus ~recus subulatJs T mm. longis.- BRAZIL: High­
land fore!ot, Aramanahy Plateau, State of Para, January 31, 1931, R. C. 
.\Jonuiro t!a Colt.: 2~ (Herb. Field \ius. '\o. 655, 841, type). 

Vernacular name, Puruhy Grande da ~latta. The tree is 
remarkable for the huge leaves, larger than those of any other 
species of the genus. 

A.'\ACARDIACEAE 

Anacardium giganteum H ancock. CAJU-Assu. A tall forest tree, related 
to the common Cashew. 

Astronium Lecointe i Ducke. MuJRACOA'l'IARAj MuiRACOATIARA PRETA. 

ANO~ACEAE 

Guatteria Poeppigiana Mart. EsVTllA AMARELLA. 

APOCYNACEAE 

AJiamaDda cathartica L CA!.!ENDARA. 

Couma riglda Muell. Arg. h APEU.\; MAa.nM. 
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Malouetia Duckei Markgraf. TAMAsot·EIRA DE LEITE. 
Mal · · ouetia tamaquanna (Aubl.) .-\. DC. \toLo:m6 DE COLHER. 
Plumeria sucuuba Spruce. SucuHusA. 

Tabemaemontana fiavicans R. & S. jASMIM DA MATTA, 

BIGNONIACEAE 
Arrabid~ea sp. CARAJURU DA COSTA. 

Martinella obovata (H. B. K.) Bur. & Schum. GAPUHV c1P6. 

Tabebuia serratifolia (Vahl) "'ichols. TAMURA TUIRA. 
Tabebuia sp. PAu D'ARCO. 

BIXACEAE 

Bixa arborea H~b~r. URuCURANA DA MAnA. Except for B. Orr/lana, 
pe~h~ps the only dtstmct spectes of the genus. Unlike the common Anatto, 
thts IS a rnll fores t tree. 

BOMBAC!\CEAE 
Bombax paraense Ducke. MuscusARA~A. 

Pachira aquatica Aubl. MAMAORANA. 

BORAGI"\ ·\CEAE 

Cordia alliodora (R. & P.) Cham. FREJ6ts. 

Cordia multispicata Cham. CARv-do. 

Cordia nodosa Lam. UlluAsi~Ho. 

BL'RSF.RACFAE 

Protium heptaphyiJum (Aubl.) \1arch. BREU BRANCO DO CAMPO· BREU 
ALMACECA. ' 

Protium icicariba (DC.) \larch. Bu:u BRA~co. 
Protium Sagotianum March, BRt:U BRA:-:co DA MATTA. 

CAPP \Rll>.-\CEAE 

Crataeva tapia L. TRAnt 

CARYOCARACh\E 
Caryocar glabrum (A ubi.) Pers. PaQua ~RANA; PaQUJARANA DA vARZ£A. 

COCI!l.OSPFRI\IACEAE 
Cochlospermum orinocense (H. B. K.) Stcud. PAcon\ 

COMBRETACf·:.AF. 

Buchenavia ochroprumna F.ichl. PutQUJrEIRA DO ICA1'6. 

C0:\1POSITAE 
WuUBa baccata (L. f.) Kuntze. CAMBAU AMAilllLLA. 
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EUPHORBI:\CEAE 

Croton nervosus Klonsch. GArvonxHA. 
Hevea lutea (Benth.) Muell. Arg. SERtNGUEIRA ITAUBA. 

Mabea paniculata Benth. AatoRY. 
Pera glabrata BaiU. TATA-CAA. 

FLACOURTlACEAE 
Casearia sylvestris Swartz. Su.YTAN. 

GUTTIFERAE 
Symphonia globulifera L. f. ANANV. 

HUMJRIACEAE 
Saccoglottis guianensis Benth. AcauA. 

LAURI\CEAE 

No. 33 

Because of the difficulty of making determinations in this complicated 
group, several of the specimens submitted remain without definite specific 
names. 

Misan.teca Duckei Sampaio. !TAUBA ABACATE. 
Ocotea costulata (Nces) Mez. LouRo CAMPBORA. 

LECYTHIDACEAE 
Chytroma jarana Huber. J.uANA. 
Couratari coriacea Mart.? T At1ARY. 
Lecythis sp. CutARANA. 

LEGUMINOSAE 
The dominance of this vast family in the Amazon region is well illustrated 

by the following list of species, surpassing several times the representation of 
any other family. 

Acacia glomerosa Benth. CuJUBA. 
Bauhinia stenocardia Standi. :\loROROSINHO. 
CaJJiand.ra surinamensis Benth. p,.u DE SALSA. 

Campsiand.ra laurifolia Benth. Cur.rANDA; ACAPUAANA VERMELHA. 
Cassia apoucouita Aubl lRARv; PtxuNEtRAkANA. 
Cassia fastuosa Willd. FAntRtNBA. 
Cassia multijuga A. Rich. FA\'£IIllNHA BkANCA. 
Crud.ia amazonica Spruce. FAvErRA DO IGAP6. 
Dalbergia monetaria L. f. VERONICA D£ IGAP6. 
Dialium d1varicatum Vahl. }UTAHY rOROROCA, 
Dinizia excelsa Duckc. ANCELU.I PEDkA. 
Dioclea glabra Benth. MucuNA fLOR BRANCA. 
Drepanocarpus lunatus (L. f.) ~ley. A TUlliA. 
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Drepanocarpus paludicola Standi. TACUNARE £Nvtu. 

Elisabetha paraensis Ducke. AurAR.Y DA TERRA FJRM£. 

Erythrina xinguensis Ducke. Muw~<c6. 
Hymenrea palustris D ucke. }ATOBAZINHO. 
Hymenea parvifolia Huber. ] UTAMVSrNao. 
Inga Capuchoi StandJ. l NOASE!RA. 
Lonchocarpus Spruceanus Benth. AQurQuY. 
Macrolobium acaciifolium Bemh. ARAPARY. 
Macrolobium bifolium (Aubl.) Pers. }ATOBARANA. 
Macrolobium campestre Huber? INGARAN'A xrxv. 
Mimosa orthocarpa Spruce. }uQUJRVSINao. 
Ormosia excelsa Spruce. }ATOBAHY Do rGAP6. 
Parkia ingens Ducke. FAVEtRA BRANCA; AkAPARV BUNCO. 
Piptadenia peregrina (L.) Benth. Awotco. 
Pithecolobium acacioides Ducke. AkAPIA.ACA. 
PithecoJobium racemosum Ducke. ANGELIM kAJADO. 
Platym.iscium Duckeil H uber. MACACAUBA DA TEJtA.A nRME. 
Sclerolobium chrysophyllum Poepp. & End!. T ACHYRANA. 
Sclerolobium panicul.aturn Vogel. TACHVSEtRo BRANco. 
Swartzia leptopetala Benth. MUJRAPIXUNA. 
Swartzia polycarpa D ucke. GoN~Al.ARE. 
Sweetia nitens Benth. ITAUBARANA; PzRANHEJRA; ARAPtcauNA. 
Tachigalia alba Ducke. TACHY DO IOAP6. 
Tipuana fusca Ducke. AMARcoso. 
Zollernia paraensis Ducke. PAu SANTo. 

LORAl\'THACEAE 
Phoradend.ron platycaulon Eichl. HBA.vA DO PASSARINHO AMARELLo. 
Psittacanthus biternatus (Holfm.) Blume. HsRvA £NCAilNADA DE 

PASSARJNHO, 

MALPIGHfACE.~E 

Banisteria caapi Spruce. TtMIIO BRAN'CO. Used as a fish poison. 
Stigmaphyllon fulgens (Lum.) fuss. BATATA 81\AV.A, 

MALVACEAE 
Hibiscus mutabilis L. AMOR DOS HO~fENS. Cultivated for ornament. 
Hibiscus tiliaceus L. UAClMA DE MANous. 
Urena Jobata L. MALVA ROXA RECORTADA. 

MF.LASTOMACEAE 
Miconia ciliata (L. Rich .) DC. CHuMstNHO. 
Miconia prasina (Swartz) DC. CArrnau. 
Miconia stenostachya DC. CAN ELLA DE VELHA; PAPA T£RRA. 
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MELLo\CEAE 
Carapa guianensis Aubl. A!>'D~OBA. 
Guarea puaensis C. DC. Cuuc6. 

~10t\!MBCEAE 

Siparuna sp. CA.A-PITIU. 

MORACEAE 
Bagassa guianensis Aubl. TATAJUBA. 
Ficus tapajozensis StandJ. APuav. 
Noyera mollis (Poepp.) Ducke? lAWAU-P6. 

MYRISTICACEAE 
lryanthera paraensis Huber. UcusuaARANA. 
Virola uaupensis (Spruce) Warb. UcutroBA. 

MYRTACEAE 

~0. 33 

Becau~e of the lack of modern definitive works upon the classification of 
this family, it has been impossible to determine most of the rather numerou• 
collections submitted. 

CaJyptranthes sp. ARACASIIIHO. 
Eugenia fiavescens DC.? hAP£UAj FARllrHA s£CA. 
Eugenia sp. PEDRA-HUM£-W. 
Eugenia sp. Hu.~o~tJUAAsA..ciA. 
Eugenia ~p. Mu~tnsHA. 
Myrtia lanceolata Camb. MuuA CAB£LLUDA. 
Myrcia sp. CuMAT£RANA. 
Myrtia sp. UAPIXUsA. 

;:o.,rycr AGI!\'ACEAE 
Neea divaricata Poepp. b! EndJ. 1\IAJUA MOLLE. 

POLYGOtiACEAE 
Coccoloba paraeosis Meissn. CAu-Assu. 
Symmeria paniculata Benth. MANGUIRANA. 
Triplaris Martiana F. & M. TACI!Y VAR'Z£A. 

PROTEACEAE 
Panopais Sprucei Mcissn. MALH£JA. 

ROSACEAE 
Couepia paraeos is Benth. Pr~t..\ ucav. 
Licania incana Aubl. CAiliPERANA. 
Lieania licaniaeftora (Sagot) Blake. PtAscHfuNA 
Licania micrantha Miq. PAJURA-RANA. • 
Parinazium barbatwn Ducke. MAcucu. 
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RUBIACEAE 

The list of species of this family has been increased by the addition of cer­
tain species coUected in the same general region by B. A. KrulcoiF, the speci­
mens having been submitted to the writer for determination by the New 
York Botanical Garden. 

Alibertia edulis (L. Rich.) A. Rich. Pu.RUHYSINHO. 
Amaioua Monteiroi StandJ. Pu.RuHY ouND£ oA MATTA. 
Cephaelis colorata Willd. PuP£TUA R.OXA oA MATTA. 
Genipa americana L. G£NIPAP!NHO. 
Ixora Finlaysoniana Wall. BoQu£T DE NOIVA. A shrub cultivated for 

ornament. 
Machaonia spinosa Cham. & Schl. LtMAOMNASINHO. 
Palicourea corymbifera (Muell. Arg.) Standi. BoTA. 
Psychotria rubra (WiUd.) Muell. Arg. }APIH!M-c.\A. 
Randia armata (Swartz) DC. LtMAOMNA. 
Randia formosa {Jacq.) Schum. A<;UC£NA ESTRELLA. 
Sabicea aspera Aubl. CtP6 D£ VAQUErR.o. 
Sickingia tinctoria (H. B. K.) Schum. AsAMUBA; PAu o'AURA. 
Sphinctanthus rupestris Benth. }tMPAP!NHO DE VA.RZSA. 
Tocoyena formosa (Cham. & Schl.) Schum. Pu.RUHY OA cosTA. 

RUTACEAE 

Rhabdodendron paniculatwn Huber. MotuCAUA. 

SAPJNDACEAE 

Sapindus saponaria L. SABON£TE. 
Toulicia bullata Radlk. P!TAMBAIANA. 

SAPOTACEAE 

This is another group in which it ha~ proved difficult to male~ determin~­
tions. Several of the collections submitted, although the spec1mens are m 
good condition, remain without satisfactory names. 

Lucuma dissepaJa (Krause) Ducke. Aeto.RANA PRETA. 
Lucuma paraensis Standi. Aato ORAND£. 
Lucuma sp. UAJARA; AstORANA BRANCA. 
Manilkara Huber! (Ducke) St11ndJ., comb. nov. Mimusops Hu6tri 

Ducke. MASSARANOUBA. 

SIMARUBACEAE 

Simaba guianensis (Aubl.) Engler. CAJUMNA. 

STERCULIACF.AE 

Sterculia prnriens (Aubl.) Schum. CJUCHA suvA. 
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TILl ACE.AE 

Apeiba tibourbou Aubl. PEST£ D£ MAc.~co. 
Luebeopsis violacea Standi. ARAPAPA. 
Mollia lepidota Spruce. Fs\'lRA A\fARGOSA. 
Triumfetta Bartramia L CAa.RAPtCHtsuo. 

VERBE."\ACEAE 
LantAna Camara L. CAMB.UA. 
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Vitex Agnus-Castus L. ALECRN o'ANGOLA. A cultivated ornamental 
shrub. 

Vitex cymosa Bert. }ARAMANTAU. 

VIOLACEAE 

Leonia glycicarpa Ruiz & Pav. TRArlAilANA. 
Rinorea guianensis Aubl. AJAR.A. 

VOCHYSIACEAE 

Qualea parviflora r-.Iart. CoATA-Qtll~UA. 

CHtcli. LrsT or THE CO\fMos "'AMES 

Abio grande Luruma par,utui. Standi. 
Abiorana branca LJuum.1 sp. 
Abiorana prcta Lsuuma disupa/,, lvausc) Duckc 
Abiory .\.fah~a panirulall. Benth. 
Acapurana vcrmelha Camp!i:mdra l11urjoiia Bentb. 
Achui Saaoglauis guian~mi. Bcnth. 
A~uccna estrella Ra11diajam:osa (Jacq.J Schum. 
Ajara Rinor~a guianmsis Aubl. 
AJccrim d'Angola l'iux Agnus-Ca.<tus L 
Amargosa 'Fipuanafusca Ducke 
Amor dos homcns 1/ihiscus mutali!is L. 
Ana?y Symrhonia g!obulif"a L. f. 
And1roba Carapa guianer.sis .-\ubi. 
Angelim pcdra Dinizia glabra Benth. 
Ang~im rajado l'~tl>trofo~ium raumosum Ducke 
Ang~co Ps;'tadmra.pn-~grina \L.) Benth. 
Apu~y Ftcus tapa;ounsis Standi. 
Aqwq~y Lonrborarpus Sprureanus Benth. 
Ara,.asmho Calyptranthu sp. 
Arapap5. Lu~htopsis oiolaua StandJ. 
Arapary Man-olo~ium acaciijolium Benth. 
Arapary brnnco Par/era mgms Duckc: 
Arapary da terra 

firme 
Arapichuna 
Arapiraca 

£.lisa~tJha_ paraensis Ducke 
S":·utra mtms Benth. 
Pub((o/~bium acacioidcs Ducke 

Sapotaceae 
Saporaccae 
Sapotaccae 
Euphorbiaceae 
Leguminosae 
Humiriaceae 
Rubiaceae 
Verbenaceae 
Verbenaceac 
Lcguminosae 
Malvaceae 
Guttiferae 
Meliaccae 
Leguminosae 
Leguminosac 
Lcguminosae 
Moraccae 
lcguminosae 
Myr taceae 
Tiliaccac 
Leguminosac 
Lcguminosae 

Lcguminosae 
Lcguminosac 
Leguminosac 
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Asarauba 

Aruria 
Batata brava 
Boquet de noiva 
Bot a 

Breu almacega 

Breu branco 
Breu branco da 

matta 
Breu branco do 

campo 

Caa-pitiu 
Caju-nssu 
Cajurana 
Cambara 
Cambari amarella 
Camendara 
CaneUa de velha 
Capitihti 
Caraj ur(J da costa 
Cari~rana 
Carrapichinho 
Ca.rU-do 
Cau-assu 
Chicha brava 
Chumbinho 
Cip6 de vaqueiro 
Ciric6 
Coa ta-q ui~aua 
Cuiarana 
Cujuba 
Cumanda 
Cumaterana 
Envira amarella 
Envira amargosa 
Farinha scca 
Faveira branca 
Faveira do igapo 
Faveirinha 
Faveirinha branca 
Frej&es 
Gaivotinha 
Gapuhy cip6 

TROPICAL \VOODS ZI 

Sidcingia tinctoria (H B K) 
Schum. · · · 

Rubiaceae 
Dr_cpanocarpus ltmatus (I " f.) .\ley. l.eguminosae 
Stsgmap~yllonjulgms (Lam.) Juss. .\.Ialpighiaceae 
lxora Fmlaysoniam1 \\'all Rubiaceae 
Pa/icourca corymbijffa (.\.iuell. 

Arg.) Standi. Rubiaceae 
Protium b~ptapbyllum (Aubl.) 

March. Burseraceae 
Protium icicariba (DC.) March. Burseraceae 

Protium Sagotiatmm .\larch. Burseraceae 

Protium btptapbyllum (Aubl.) 
March. Burserncene 

Siparuna sp. Monimiaceae 
Anacardium giganttrw1 Hancock Anacnrdiaceae 
Simaha guianemis (Aubl.) Engler Sim11rubaccae 
Lantana Camara L. Verbenaceae 
Wuljfia baaata (I .. f.) Kuntze Compositae 
Al/amanda catb,lrtica L. Apocynaceae 
Miconia stmostacbva DC. Melastomaceae 
Miconia prasina (Swartz) DC. .\.telascomaccae 
Arrabidtra sp. Bignoniaceae 
Licania inrana Aubl. Rosaceae 
'Friumf~tta Bartr11mi.1 L. Tiliaceae 
Cordia multispicata Cham. Boraginaccae 
Couoloha pt1ramsis Mc:issn. Polygonaceae 
Stn-culia prurims (Aubl.) Schum. Sterculiacc:ae 
Miconia ciliata (L Rich.) DC. \lelastomaccae 
Sabicea aspn-a Aubl. Rubtacc:ac 
Guar~a paramsis C. DC. l\leli aceae 
f<.ualca pan;ijlora .\I art. Vochysiaceae 
Luytbis sp. Lecnhidaceae 
A~acia glomffosa Bent h. Le~minosae 
Campsiandra /aurijoli•l Bcnth. Lcg11minosnc 

Myrcia sp. Mncaceae 
Guatlffia Po~ppsgitmtl \.lnrt. A;onaceae 

Mollia l~pidola Srruce Tiliaceae 
Eugm ia jlaoncms DC.? Myrrnceae 

Parltio ingms Ducke LegJSmt nosae 
Crudi11 amaZ()nira Spruce l .cguminosae 

Cassiafostuosa Willd .. Leguminosae 
Cassia multijuga t\. Rtch. Lcgumi nosae 
Cordia a/liodora (R. & P.) Chllm. Boraginaccae 

Croton nfft•omm Klot1sch Euphorbi:~ccae 

Martinclltl ohoNta (II. 8, K.) Bur. 
Bignoniaceae & Schum. 
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Gcnipapinho Gmipa americana L. 
Gon~are Srrarn.ia MIJ·carpa Ducke 

Rubiaceae 
Leguminosae 

Her"·a de passarinho 
amarello J'Jx,radtndron platycaulon Eichl. 

Herva cncarnada 
de p~sarinho Psittacantbus bitrrnatus (Hoffm.) 

Humiri rana-CIIa 
lawara-p6 

Blume 
Eugmia sp. 
Noycra mol/is (Poepp.) Duckc? 
Macrolo/Jium campestre Huber? 
lnga Capucboi Standi. 

I ngarana xixy 
lngascira 
Irary 
ltapeua 
ltnpeua 
ltauba abacatc 
ltaubarana 
Japihim.c3a 

J aramantaia 
Janna 
Jasmim da matta 
Jatobahy do igap6 
Jatobarann 
jatoba1inho 
Jimpapinho de 

vanea 
Juquirysanho 
Jutahy pomroca 
Jutahy&inho 
Umaorana 
I.imiioranasinho 
Louro carnphora 
Mncacauba de terra 

firmc 
Macucu 
Malhcin 
Mah•a rox:a 

rccortada 
Mamnoranu 
Mnnguirana 
Mnrfim 
Maria mollc 
Massaranduba 
Molong6 de: colher 

Cassia apoucouita Aubl. 
Couma rigida Muell. Arg. 
Eugtniajlavesuns DC.? 
Misanttcn Dudcei Sampaio 
Streetia nittns Benth. 
Psycbotria ruhra (Willd.) MueU. 

Arg. 
f/itcx cymosa Bert. 
Cbytroma jarana Huber 
'Tahrrnacmontanafla:·icans R & S. 
Ormosia cxulsa Spruce 
Macrokbium bifolium (AubL) Pers. 
llymcmra palusrris Ducke 

Spbinctantbus rupm ris Benth. 
Mimosa ortbocarpa Spruce 
Dia!ium dbaricctum \ 'ahl 
llymtntra par:ifolia Huber 
&ndia armata (Swartz) DC. 
Macbaor.ia spir.osa Cham. & Schl. 
Ocorca coJtulata (::\ees) :\tez 

Platymiuium Dud:t i Huber 
Parinarium barlmrum Ducke 
Panopsis Spruui _:..tc:issn. 

Urtna lobara 1.. 
Pacbirn aquatica A ubi. 
SJmmrria pmzimlata Bcnth. 
Couma rigida 1\.lucll. Arg. 
Nna_diuarirata Poepp. & Endl. 
Mam/kara Hubcri (Ducke) Standi. 
Ma/outtia tamaquarina (Aubl.) 

A. DC. 
Mororosinho 
Mucuna Aor branca 

Rnubinia !ftnocardia Standl. 
Dioclta glabra Be nth. 

Loranthaceae 

Loranthaceae 
Myrtaceae 
Moraceae 
Leguminosae 
Leguminosae 
Leguminosae 
Apocynaceac 
Myrtaceae 
Laurnceac 
Leguminosae 

Rubiaceae 
Verbenaceae 
Lecythidaceae 
Apocynaceae 
Leguminosae 
Leguminosae 
Leguminosae 

Rubiaceae 
Leguminosae 
Leguminosac 
Leguminosae 
Rubiaccac 
Rubiaceac: 
Lauraceae 

Leguminosae 
Rosaceae 
Proteaceae 

Malvaceae 
Bombacaceae 
Polygonaccae 
Apocynaceac 
N yctaginaceae 
Sapotaceac 

Apocynaceae 
Leguminosae 
Leguminosae 
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Muiracaua 
Muiracoatiara; 

M. preta 
Muirapixuna 
Mulung\a 
Mungubarana 
Murta cabelluda 
Murtinha 
Pacote 

Paj uni-rana 
Papa terra 
Pau d'arara 
Pau d'arco 
Pau de salsa 
Pau santo 
Pedra-hume-caa 
Pente de macaco 
Periquiteira do 

igap6 
Perpetua roxa da 

matta 
Pianch1rana 

Piqui:irana; P. da 
varzea 

Piranheira 
Pira uchy 
Pitambaiana 
Pixuneirarana 
Puruhy da costa 

Puruhy grande da 
matta 

Puruhysinho 
Sa bonete 
Sarytan 
Seringueira itauba 
Sucuhuba 
Tachy do igap6 
Tachyrana 

Tachyseiro branco 
Tachy varzea 
Tacunar6 envira 
Tamanqueira de 

Ieite 
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RbUdodmdron paniculatum Huber Rutaceae 

Astronium Luointci Ducke Anacardiaceae 
Swartzia lcpropcta/a Bemh. Leguminosae 
Erytbrina xingtunsis Duckc Leguminosae 
Bombax pararnu Ducke Bombacaceae 
Myrcia lanuolata Camb. Myrtaceae 
Eugmin sp. Myrraceae 
Cocblospcrmum orinounu (H. B. K.) 

Steud. Cochlospcrmaceae 
Licania micrantba Miq. Rosaceae 
Miconia stmostacb)•a DC. ;\1elasromaceae 
Sidtingia lintloria (H. B. K.) Schum. Rubiaccae 
'Iabebuia sp. Bignoniaceae 
Calliandra surinammsis Bcnth. Leguminosae 
Zolltnzin paramsis Duckc Leguminosae 
Eugenia sp. Myrcaceae 
Apeiba tibourbou A ubi. 1iliaceae 

Bucbenaoi<1 ocbroprumna Eichl. 

Ctpbadis colorata \\'illd. 
Licania /icaniatjiora (Sagot) 

Blake 

Caryocar gla/Jrum (Aubl.) Pm. 
Su;tttia nitws Benth. 
Coutpia paracnris Benth. 
'Ioulicia bullata Radlk. 
Cassia apoucouita Aubl. 
<Tocoymaformosa (Cham.~ Schl.) 

Schum. 

Amaioua Alonwroi Sr1ndl. . 
Aliberti a tdulis 'l.. Rich l .~. Rich. 
Sapi11dus sapon•m''. L 
Cauaria Jylvrsms Swarrz 
Hecrn /uua (Hcnth.) ,\luell. Arg. 
Plumcria su(tillba Spruce 
'Tacbiftdia a/!J11 Duckc 
Sc/(rdtobium tbrysopbyllum Poepp. 

& Endl. V 1 Sclerolobium ptmi(ll/amm ogc 
'Iripl<lris Martitl1111 F; & iv~. 
Drrpanocarptll paluduola Standi. 

Malouctia Duckti Markgraf 

Combrctaceae 

Rub1aceae 

Rosaceae 

Caryocaraceac 
l~minosac 
Rosaceae 
Sapindaceac 
l~minosae 

Rubiaceae 

Rubiaceae 
Rubiaceae 
Sapindaceac 
Flacouruaccae 
Euphorbiaccae 
,, pocy naceae 
L:guminosae 

Leguminosae 
l.cgumi nosae 
Polygonnceae 
Lcguminos,le 

Apocynace.~e 
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Tamura tuira T'abebuia urratijolia (Vahl) 
Nichols. 

Tata-caa PtTa glabrata Baill. 
Tatajuba Bagassa guia11m.ris Aubl. 
Tauary Couratari coriaua Mart.? 
Timbo branco Bonisleria caapi Spruce 
Trapia CratMOa tapia L. 
Trapiarana uonia glycicarpa Ruiz & Pav. 
Uacima de mangue Hibiscus tiliauus L. 

Bignoniaceae 
Euphorbiaceae 
Moraceae 
Lecythidaceae 
Malpighi aceae 
Capparidaceae 
Violaceae 
Malvaceae 
Sapotaceae 
M yrtaceae 

Uajara Lucuma sp. 
Oapixuna Myrcia sp. 
Ucuhuba rirola uaupensis (Spruce) Warb. 
Ucuhubarana lryantbtra parfU:nsis Huber 

M )'risticaceae 
M yris ticaceae 
Boraginaceae 
Bixaceae 
Leguminosae 

Uruasinho Cordia 11odosa Lam. 
Urucurana da matta Bixa arborea Huber 
Veronica de igap6 Dalbergia monetaria L. f. 

THE YALE V\'OOD COLLECTIONS 

Genera Added November I , 1932- February r, 1933 
APOCYNACEAE 

Ambelania 
Geissospermum 
Lacmellia (?) 

AJlALIACEAE 

Macropanax 
BOMBACACEA£ 

Gossampinus 
BoJUIACINACEA£ (?) 

Duckeodendron 
COMPOSJTAE 

Ericameria 
WCACEA£ 

Led urn 
EuPHORBIAC£A£ 

J oannesia 
FLACOtll\TIACEI<E 

Olmediclla 
GITI'TlFERAE 

Haploclarhra 
liu!AMEUDACEAE 

Corylopsis 
Loropetalum 
Sycopsis 

LECYTHIDACEAE 

Allanroma 

LECUMINOSAE 

Amblygonocarpus 
Elisabetha 
Geoffroy a 
Heterostemon 
Lupin us 
Lysidice 
Pickeringi:~ 
Poecilanrhe 
\'atairea 

LtNACEAE 

Hebepet:~lum 
MALPICHIACEAE 

Burdachia 
MA.I.VACF.AE 

Alyogyne 
Spaeralcea 

MELASTOMACEAE 

Mac:lirea 
MoRACEAE 

Olmedioperebea 
Poulsenia 

OcaNACEA£ 

\\'allacea 
0LACACEA£ 

Aptandra 

Ch:~unochiton 
PAPAVERACEA£ 

Dendromecon 
RosAcEA£ 

Holodiscus 
Ph ysocarpus 
Raphiolepis 

R UBIACEAE 

Cra terispermum 
Ferdinandusa 
Platycarpum 

SAPI NDACEA£ 

Lecaniodiscus 
Tapiscia 
Toulicia 

ScaOPHULARlAC£AE 

Diplacus 
STER.CULJACEA£ 

Reevesia 
T H EACEA£ 

Anneslea 
0RTJCACEAE 

Debregeasia 
VrOLACEAE 

Leoni:~ 
Gloeospermum 
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Contributors 

On December JI, 1932, the total number of catalogued 
samples in the Yale woo~ .collections was 22,456, representing 
2048 genera of 198 fam1iles. The accessions during the year 
were ZJJO and were from the following sources: 

AFRICA.: Museum of Natural History, New York (Congo); 
Mr. C. V1gne (Gold Coast); Mr. Jas. D. Kennedy (Nigeria); 
Mr. Duncan Stevenson (No. Rhodesia); Mr. Nils B. Eckbo 
(So. dfr.); Imperial Forestry Institute, Oxford (CJ'anganyika). 

ARGENTINA: Mr. Max Rothkugel, Darsena Norte, Buenos 
Aires. 

BRAZIL: Messrs. J. G. Araujo & Co., Manaos; Companhia 
Ford Industrial do Brasil, Boa Vista (through Field Museum 
of Natural History, Chicago); Dr. A. Ducke (Manaos). 

BRITISH GUIANA: Forest Department, Mazaruni Station 
(through School of Forestry and Conservation, University of 
Michigan). 

BRITISH HoNDURAS: Forest Department, Belize. 
BRITISH NoRTH BoRNEO: Mr. E. L. Foster. 
CHINA: Fan Memorial Institute of Biology, Peiping. 
CoLOMBIA: Mr. A. Dugand G., Barranquilla; Prof. Ram6n 

Espina and Mr. Juan Giacomett~, Santa Marta. 
CUBA: Mr. G. C. Bucher, Santtago. . 
DuTcH GuiANA: Mr. R. H. G. McArthur, Paramanbo. 
EcUADOR: Dr. A. Rimbach, Riobamba. 

P d R earch Laboratory, GREAT BRITAIN: Forest ro ucts es 

Princes Risborough . G mala City (through 
GuATEMALA: Mr. J. G. Salas, uate 

Field Museum of Natural History). F H nolulu 
H B d f A . lture and •orestr)', o . 

AWAII: oar o gn cu R oon· Forest Research 
I NDIA: Conservator of Forests, ang ' 

Institute, Dehra Dun. · France 
lNDo-CHJNA: Mr. J. Collardet, Parts, . 

F .. k Komaba 
]APAN: Prof. M. UJIO a, . At· terdam Netherlands; 
]AVA: Dr. B. H. Janss~mms, ns , 

Mr. C. Van de Koppel, Bult~~~~~house, Bougainville. 
MELANESIA: Mr. J. H. L. P eso Yucatan (through 
MExico· Dr Ra m6n Flores, rogr · ' ) 

• · t· Chtcago · Field Museum of Natural htstory, 
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\ltcRO~ESIA: Dr. R. Kanehira, Fukioka, J~p.an. 
~ E \\ ZEAJ.A~ D : \ Ir. Arnold Hansson, \\atpoua Forest 

F xpcnment Station. ,..
1 

.
1 ·1> 1 _E Jc LA"DS " Bureau of Forestry, ~~ ant a. HIL!PP S _, ·' · (. · 

1'RJKIDAD : Forest Department, Port-a -Spatn . . . 

' , I ··os 'L S ' ) · l\Ir. Arthur S. Fatrch tld, St. JRG!:O." SLA" \ · · ·•· · 
Thomas. 

t. S. A.: Prof. Emanuel Fritz, Mr. H. R. Offord, and Dr. 
Irma \\cbber ({.a/if.); Mr. H. F. f\larco (Ma.r.r.); 1\lr. D. N. 
l\Iatthcws (Orrgo11). 

l\hscELLA!\£0\iS : Prof. Emanuel Fritz (Calif.); Forest 
Products Research Laboratory, Kew Gardens, and Mr. 
Alexander Howard (England) ; School of Forestry and 
Conservat:on (Mich.) . 

Specimens Distributed 

The total number of wood specimens distributed during 
1932 was 1401. With the exception of 32 in general exchange, 
all were ior use tn connection with definite scientific projects. 
The samples were, for the most part, cut t ings large enough for 
sectioning. They were accompanied by copies of the index 
cards giving the Yale and collector numbers, scien tific and 
common names, ·tamt f collector, original source, and certain 
other information Smce from forest to laboratory there are 
many opportunir cs tor mistakes, all recipients of material 
are urged to report any actual or apparent inaccuracies in 
classtfic:nion which come to their attention. 

The following report JS to supplement those published in 
Tropical IVood.r 2.2: 2, 25 : 26, and 30: 39· 
• Ana~ardiaceae, Anonaceae, and Bombacaceae. To Dr. R. 

Kanchtra, Kyushu Imperial Cmversity, Fukuoka, J apan, 7 
samples of 5 genera of Anacardiaceae (see 'l'ropica/ Woods 22: 

3), I sample of [!nona, and 3 samples of 2 genera of Bom­
bacaceae. 

Aristol~chiaceae . To Dr. Josef Baas, Karlstrasse 38, Offen­
bach (~la .n), .Germany, 4 samples of /lristolocbia. 

.Coniferae. fo ~lr. Y. Tang Fan Memorial Institute of B1 1 p · · · ' 
•
0 

ogy, c1pmg, Ch1na, 2 samples each of Dacrydium, 
Ltboudrus, and <J'aiwania. 
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Euphorbiaceae. To Dr. R. Kanehira (sec Anacardiaceae), 
41 samples of ?.4 genera. 

Guttiferae and Hypericaceae. To Biological Laboratories, 
Harvard University, Cambridge, l\lass, 213 samples of 19 

genera of Guttiferae and 70 samples of 5 genera of Hyperi­
caceae, for research project by graduate students under 
direct ion of Prof. R. H. Wetmore. 

Lacistemaceae. To Dr. L. Chalk, Imperial Forestry Insti-
tute Oxford, 4 samples of Laci.rtema. . 

Malvaceae. To Biological Laboratories, I Iarvard Umver-
sity, 6o samples of 22 genera. . . . 

The specimens were to be used m connection w1th a research 
project by a graduate student, .bt~t a~othcr pr?hlcm was 
chosen when it was learned. that stmtlar mvcst1gat1ons ,on the 
Malvaceae were already bemg made by Dr. Irma E. \\ ebber, 
Riverside, California. . h' 

Menispermaceae. To Dr. J osef Baas (sec Ar1stoloc la­
ceae), 4 samples of Abuta and 5 ot IJ.yperba~na. 

Moringaceae. To Mr. Y. Tang (see Comferae), 2 samples 

of Moringa. G of Yale is 
Myristicaceae. Professor George :\. f ahrratt: od f ,the 

. t mY o t c wo s o stud}•ing the comparative ana 0 • • f 
1 

<nnera 
. • 1 · 1 d s .. o spec1cs o -+ ..,c · 

M yris ticaceae. H ts matena 1hnc u c 1 tl,· l>een Sll)1piled for 
M . · ns ave reccn any Important speclme • . o' ·hra Dun through 

. F R ch Institute, c ' 
thts work by orest. esear . I Forcsm· Institute, Oxford, 
the Forest Econom1st; lmJ~C~Ia . 1 lnstituut ,-\msterdam, 
through Dr. L. Chalk; 1\.? om~~ m voo; Economische 
throu~h Dr .. H. H. J anssomu~;f;. t\t!an de J\.oppd; Phihp­
Botame, BUJtenzorg, throu~~ou h \lr. LuiS J. Reyes ; Royal 
pine Bureau of Forestry, t hg :\l C R \1ctralfc. 
Botanic Gardens, Kew, throbg 'r \1;rc~ ~raduatc student 

Rhizophoraceae. Mr. llcr ert . '· n.ato:Oy of the woods of 
. h mp·trauve a • f 

3 at Yale, is studymg t e co ' •. 1 includes ?.J spec1cs o 1 

the Rh izophoraceae. His _matena needed especially of 
genera. Additional s~ecunens ~o~nbt·rtocmpus, J)octylope­
.dni.rophyllea, Blephart~1~11111~~/laca/y.\·, and Weihta. . . 
Ja/um Kandelia, Macarwa, W B 'ley Bussey lnsututton, 

Mi~cellaneous. To Prof. 1.. '00 :~cti~n with his study of 
F H 'll B ton l\lass., m c .. orest 1 .s, os ' I •s of , 9 fam1hes. 
vestured ptts, 498 samp c 
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Sections for Microscopic Study 

From the beginning of the Yale wood collecti?ns it has ?een 
the intention to build up a reference set of sec~1ons for micro.. 
scopic study of all of th~ more important spec1es and~enera. 
For various reasons this work has not kept pace With the 
rapid accession of material,. but special ~ttention is now being 
given to it. So far 3152 different sp~c1mens have been sec­
tioned, representing 1852 named spectes,.952 genera, and IJI 

families. The sections (stained, unstamed, or both) are 
mounted permanently on glass sli~es which a~e. placed in 
aluminum holders and filed alphabetically by fa milieS, genera, 
and species in ordinary card catalog cases. 

Handling the Yale Collections 

The interest shown by visitors in the details of handl ing the 
Yale collections has prompted the following account: The 
specimens are numbered serially as received and this number 
is given to ail parts of the plant (wood, bark, herbarium, 
separate fruits, roots, etc.). If of suffi cient size, the wood 
samples ar~ sawed into boards ~'' thick, 7" long, and not 
over 6" w1de. One sample, preferably showing heartwood, 
sapwood, and bar~, and exposing the rays on one side, is 
chosen for the mam collection, die-stamped with its serial 
nu:nb~, and filed numerically with the others in drawers 
which lme three sides of a large sky-lighted room to a height 
?[ 6 ~eet. On the front of each drawer is a label giving the 
mcl~s1ve numbers of the contents by countries of orig in. The 
duplicates are stored similarly in the timber-test ing laboratory 
on the ground Roor. 

Lists are prepared for each lot of specimens a nd on them 
are recorded the Yale serial number the collector's number 
and the co · ·fi ' ' 

mmon, sc1ent1 c, and farnily names. After the index 
cards are made, these lists are a t tached to the collateral 
co~hspondence and other documents and filed by countries. 

. he card catalog is in four sections : ( 1) N umerical index 
Wit each c~ll~ction preceded by a guide card giving th~ 
country of ongm f ll 
ist h ·d . ' name o co ector or donor, name of botan-
Gen:ri~ i1n~nttfied the specimens! and li~e information. (2) 

ex, arranged alphabetically, w1th a guide card for 
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each genus. The speci~s are list~d alphabetically also, while 
different cards for a smgle spec1es follow a numerical order. 
(J) AJp~ab7tical i~dex ?f the common or vernacular names. 
(4) Fam1ly mdex, m wh1ch all the cards for a given family are 
arranged by genera and species. 

Whenever a specimen is sectioned that fact is noted on the 
proper card in the fa mily ind.e~. As material is distributed the 
date and the name of the rec1p1ent are entered on the cards in 
the generic file, and separate accounts are kept both in the 
name of the recipient and according to the family or other 
classification o f the specimens. If for any reason it is necessary 
to make impor tant changes on cards corresponding to ma­
terial that has been distributed, a note to that effect is im-
mediately sent to the persons concerned. . 

The herbarium material accompanying wood samples IS 

sent to systematic botanists at various insti~tions for deter­
mination; duplicates are mounted and. filed.m t~e same room 
with the woods. So far as possible, aliJdentificatlo~s are car~­
fully scrutinized and doubtful case~ reconsidered w1th the a1d 
of anatomical stud ies. Advantage IS taken of every ~ppo.rtu­
nity to ha ve groups studied by specialists. All determmauons 
are considered ten tative and subject to change as new or more 
intensive investigations are made. 

INTERNATIONAL ASSOCIATION OF WOOD 
ANATOMISTS 

Additional Councilor Elected 
Prof ord. di Selvicoltura e 

Professor LoooviCO PICCIOLI, . · Forestale Firenze, 
Technologia nel R. Institu te s~;renr;he Associa~ion. This 
Italy, has been elected a Counci or ? crease its membership 
act ion was taken by the Councl tf 

1
:te of the Association a 

to twelve as authorized by a genera v 
year ago (see CJ'ropical W oods 3o: 41)~esented in the Council, 

Ten different coun tries are now repGermany Great Britain, 
. B 1 · France ' · d 

I
namely, Austra)NJa, he gJl u~~ Swit;erland, and the Umte 
taly, Japan, et er an ' 

States. 
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New Members Elected 

No. 33 

Dr. H ELEN BANCROFT, Oxford, Engla nd. . 
Mr. K. A. CHOWDHURY, Wood Technolog~st, Forest Re­

search I nstitute, Dehra Dun, India. 
Mr. H. W. EADES, Vancouver Brant:? .of Forest ~roducts 

Laboratories of Canada, Vancouver, Bn ttsh Columbta. 
Mr. W. N. EDWARDs, Department of Geology, British 

Museum (Natural History), London, England. 
Professor Doctor RicHARD KRAUSEL, Geolog~sch-Palaeon­

tologisches lnstitut der Universitiit Frankfurt am Main, 
Germany. 

Mr. E. W. J. PHILLIPS, Forest Products R esearch Labora­
tory, Princes Risborough, Bucks, England. 

Mr. Y. TANG, Fan Memorial Institute of Biology, Peiping, 
China. 

Mr. WILLIAM N. WATKINS, Assistant Curator, Section of 
Wood Technology, U. S. National Museum, Washington, 
D.C. 

Dr. IRMA E. WEBBER, Citrus Experiment Station, River­
side, California. 

The above additions bring the total number of members to 
66, ?f whic~ 2 are honorary. The representation by countries, 
22 1~ aU, ts as follows: Algeria I, Austria r, Australia 4, 
BelgiUm I, Brazil 2, Canada 3, China 1, Federated Malay 
Sta~es I, France 5 (r honorary), Germany 4, Great Britain 11, 
India I, Italy. I.' J~pan 2, Netherlands 5 (I honorary), New 
~land I, Philippme Islands 1, Poland I, Spain I, Sweden 1, 
Switzerland 1, U. S. A. 17. 

Committees 
In recog~ition_ of the 2o years' work of D r. HANs MEYER, 

of the l~stitut fiir Angewandte Botanik at Hamburg, in the 
assembling of common, vernacular, and scient ific names of 
woods, the Cou~cil has approved his appointment as chair­
rna~ of a commtttee to continue the compilation under the 
aeg1s of the Association . 

The Committee on Terminology has submit ted as its first 
rc:pol drt to. th~ Council a glossary of 108 terms used in anatomi­
ca escnpttons of woods. 
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CURRENT LITERATURE 

Jl 

.Armouria. A new genus of malvaceous trees from Haiti. 
By F. L. LEWTON. J ourn. Washington Acad. Sci. 23: 63-64, 
Jan. Is, 1933· 
Armouria beata is a tree 5-7 meters high, related to Thes­

pesia and Montezuma, and bearing large white flowers. I t was 
found on Beata Island, off the south coast of Haiti. 

Ethnographical survey of the Miskito and Sumu Indians of 
Honduras and Nicaragua. By EDUARD CoNZEMJus. BuU. 
Io6., Smithsonian Institution, Bureau of American Eth­
nology, Washington, D. C. 1932. P p . 191 ; illustrated. 
While primarily ethnological, this publication contains con-

siderable matter of botanical interest. As so often is the case 
with ethnological pu blications, the technical names of some 
of the plants mentioned are open to question, and in certain 
instances clearly erroneous, but it is possible to extract a 
moderate amount of more or less reliable data. The Latin 
names employed below are those that the present writer be­
lieves are correct for the plants discussed. 

The Miskito and Sumu l ndjans inhabit the Atlantic side of 
H onduras and Nicaragua, from the Black Ri v~; {lat. t ?o so' 
N.) to Rio Punta Gorda (lat. JI

0 30' N.) . . I.mmedtately 
along the seashore the soil is sandy and there 1s httle vegeta­
tion, but it is partly fitted for pa~tur~ owing to the an.nual 
overflow of the rivers. Beyond thts regwn ext~nds a str1p of 
swampy )and, about 15 to 20 mil_es wide, which 1~ largely unfit 
for cultivation and is covered w1 th a dense and Impenetrable 
thlcket of Mangroves, reeds, and coa~se g~asses . !h:n follows 
the real tropical fores t with very fertile soil, conSISting on the 
surface of vegetable humus. . 

"N th of Rio Patuca the fertile areas are charactenzed by 
or ' h . I the existence of extensi ve 'Cohu ne ridges, t. at ts, paces 

d d 'th the Coh une or Corozo Palm (Orbtgnya cobrme) . 
otte w1 d · h' · b t 

A great number of other palms are fou n m ~ ts reg10n, u 
ly two of them are cultivated and play an tmportant part f: the food supply, the Coco Palm and the Pejivalle (Guilielma 
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uti/is). Among the other tree fo:ms cha.racteris~ic of the forest 
mav be mentioned the followtng: Cetba (Cetba pentandra), 
~la'hoganr (Su:ictmta macroph_ylla, , Spanish Cedar (Ce~~ela), 
Guayacan ('fabebuia , Santa :\lan a ~Calophyllum braszlunse, 
,·ar. Re't ,1 and Balsa Ocbroma)." 

.. From Rio T in to to ruo Grande the dense forest is at times 
interrupted by large areas of Pine ridges or savannas. These 
are undulating plains covered with gravel and coarse sand, 
overgrown with grass, Myrtaceae, Oaks, Nance (Byrsonima 
trassifolia), small Fan Palms, and Long-leaf or P itch Pines. 
T his Pine (Pmus tcnuijolia) has its southern limit on the 
Atlantic side of Nicaragua, a li t tle nor th of Bluefields Bluff, 
in latitude 12° 5' north. Few big trees are to be found in these 
sa\·annas; there is little underbrush, epiphytes and lianas are 
scarce, and the whole presents a park-like appeara nce. On 
the rich alluvial soil on both sides of the streams t raversing 
the savannas grows a dense and luxuriant vegetation resem­
bling the real forest ." 
Th~ statcJ?en~ regarding the Pine is of special signi ficance, 

for thts locality, 1f the author's statement is correct marks the 
southern limit of Pines ?n .the_ coast of America, ~nd is per­
haps even south of the hmtt ot Pines in the interior of N ica­
ragua. The Pine growing on the coast is not Pinus tenuijolia 
but. presu.mablr the wid~ly dispersed Cu ban Pine, Pinu; 
cartktea. 1 he Pmc of the mterior of ~icaragua is a d ifferent 
s~_ectes, prob~bly P. oocarpa. In some places on the coast of 
~tcaragua, Pm~s grow on bluffs overhanging the sea in plain 
v1ew from passmg ship h . • 

h f 
. s, as. t e present wnter has seen them 

sout o Cape Gractas a Dws. 
Bark doth is still made by the Sum 1 d' f h T u n tans rom t e 

unu tree. Although the author does not . h I . 
of th' · · gJVe t e .atm name 

/s tree, 1.t IS prob~b!y Poulsenia armata (Mi .) Standi. 
or ]\ rmde~psss naga Pittter (Moraceae) For I q h. b k 
cloth fu rnished most of the clothi f, . . mer y t IS ar 
present it is used chiefl f, . ng or nch and poor, but at 

Tunu bark · k d .Y or lom cloths and bed blankets. 
the stick ts soa . e tn w~ter for a few days, after which 
is then d~i~: ~h~tlk ad~nng t? it is scraped off. The bark 
find time to p d s~n .an kept tn the hut until the women 

oun Jt mto cloth. As it becomes hard and 
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shrinks considerably, it has to be submerged in a neighboring 
stream. for. a short time before the pounding begins. The latter 
operat1on IS performed on a small log with the aid of a wooden 
mallet made from the stems of two species of small palms. 
The bark extends gradually upon being pounded and becomes 
soft and flexible. After being washeo and dried it is readv for 
use, and has a brownish color. A similar cloth, almost ,~·hite 
in color and of superior quality, is obtained by the same 
process from the inner bark of a species of Ficus and likewise 
from the Rubber Tree (Castilla), but in both cases manufac­
ture of the cloth is more laborious. 

The canoes of the region are made from Mahogany (Yulu), 
Spanish Cedar, Enterolobium cydocarpum or Guanacaste 
(Tuburus), Ceiba pentand1·a (Sisin, Panya, Paniki), Calophyl­
lum (Krasa), Vochysia hondurmsis (?), and Virola. The 
Pejivalle Palm (Supa) is cultivated commonly for its edible 
fruit. This important food tree is said by the author to be 
cultivated on the Atlantic coast as far north as Rio Tinto m 
Honduras, while on the Pacific side its northern hmtt is Lake 
~icaragua. 

Fish are caught by" poisoning" water of small streams with 
barbascos of several kinds, especially Serjania. The author 
naively states that the word barbasco is of Quichua origin, 
while, as a matter of fact, it is derh·ed from the Latin plant 
name Verbascum! He also repeats the frequently, but appar­
ently ineffectively, repudiated fable of the smoking of tobacco 
through the nostrils by the I laitians by means of a forked 
pipe, it having been demonstrated by Safford and. others 
that such pipes were not employed for tobacco smokmg b~t 
for inhaling a narcotic snuff made from the seeds of a legumi­
nous tree, Piptadmia peregrina. The au~hor's statcme~_t that 
"the chewing of coca w~s a current hab1.t among the "1cara~ 
of the Pacific coast of N tcaragua at the tlme of the conquest 
probably is, also, of fabulo~s origin. . _ _ 

Ela:is melanococca, the Otl Pa.lm, IS called Oh?n or ~h~n 
(suspiciously like Coh.un~, Orktgnya cohune). 1 he !\ltskt~o 
Indians prepare a nounshm~ dnn~ fr?m the pulp of the frutt, 
and from its seeds a favorite hatr oil, called Batana on the 
Mosquito Coast. Palm wine is prepared from the felled 
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trunks of .1crocomia uinifera and Orbignya cobune.- PAUL C. 
STA~DLEY. 

Clasiticaci6n natural de las plantas, con especial mencion de 

1 fam.ilias mas importantes de la flora de Venezuela y 
as ; · B H P ITTlER de las especies de interes econom.Ico. Y · ' 
Caracas, I 932. Pp. I 40. . 
A synoptic account of the whole vegetable ki~gdom, ar­

ranged in accordance with the Engler. sequence, wtth keys to 
the families and larger groups, and m a few cas~ to the 
genera.l:nder each family ~f the flowering plants, partJcu.larly, 
are mentioned the more Important genera and spectes of 
Y enezuela. There are numerous notes regarding uses of native 
and cultivated plants, mention of the \'ernacular name~ em­
ployed in Yenezuela, and information upon other subjec~s . 
The publication is accompanied by indexes to all the La tm 
and vernacular names. 

The work will be found exceptionally useful for all who are 
interested in the vegetation of any part of middle America, 
whether from a systematic or purely practical standpoint.­
PAuL C. STANDLEY. 

Contributions to the flora of tropical America. XIV. Mora 
and Dimorphandra in British Guiana. By N . Y. SAND­
'WlTH. Bulletin of l\1iscellaneous Injo1'mation, Royal Botanic 
Gardens, Kew, 1932, No. 8, pp. 395-406. 
A key is given for separation of the two genera, and others 

for recognizing the two species of .\/fora and six of Dimor­
pl•andra that grow in British Guiana, all of which are t rees. 
Mora e.\·celsa is one of the largest and most important timber 
trees of the region, known commonly by the Arawak name 
I\lora. M. Gongg?'ijpii (Kleinh.) Sandw. likewise is a tall tree, 
called Morabukea, known also from Surinam. Mora forms 
forests. chiefly in swampy places, Morabukea gregarious 
stands m places free from mundation. 

Four of. the Dimorphandra species are described as new. 
D. congestif/or~ Sprague & Sandw. is known by the Acawai 
name Hawaka1yek; D. con;ugata (Splitg.) Sandw. is reported 
to bear the Arawak name Dakama.- PAUL C. STANDLEY. 
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The Polygonaceae, Guttiferae, and Lecythidaceae of 

Surinam. By P. J. EYMA. Amsterdam, Nov. 21, 1932. Pp. 
223; illustrated: 1 map. 

The paper is a doctorate thesis, containing treatments of 
these three families as they are to appear in the Flora of Suri­
nam now in publication, prefaced by an introductory part 
containing descriptions of new species and many critical notes 
on old ones. These notes are often of considerable interest for 
regions rather remote from Surinam. They deserve high praise 
for their lucidity, attention to detail, and their references to 
the most recent li terature; for instance, to articles that have 
appeared in Cf'ropical Woods during the middle of 1932. 

The introduction contains some information regarding local 
uses of woods, chiefly compiled from literature. There is an 
8-page index to vernacular names. AU the species and 
genera are described fully (in English), and there are keys for 
separating genera and species. The Pol ygonaceae. are repre­
sented by 16 species, Guttiferae by 35, and Lecyth1daceae .by 
18. The last group is of greatest int~rest f~om the s.tandpomt 
of forestry, the local representatives mclud1.ng su~h 1mp~rtant 
species as the Cannon-ball tr7e, Coutoupt~a guzanensu, o~e 
named and two uncertain spec1es of Lecytbzs, and the Brazil­
nut, Bertholletia excelsa. Eight species of shrubs and trees are 
described as new.-PAuL C. STANDLEY. 

Flora of Surinam (Dutch Guyan~). Edit~d by A. PuLLE. 
Koninklijke Vereeniging Kolomaal Instltuut te Amster-
d M d d I. g No XXX Afd. Handelsmuseum No. 

am e e ee In · • · \ ' 1 I 
A' -M 19,..2 . 6T/ x 9X'; 1 map. Pnces: o · 'PP· 

I I, pr. ay, .> 7 4 III 6 f 2 6o · IV 
I- 48, f I.95i II, PP· I-Jl2, f 4·55i I PP· I 4. . , , 
pp. I - I 121 f 4·55· . 

. h onl South Amencan coun-
Down to the present time, tbe By ·1 and the old Flora 

. h bl' I d flora has een razl ' 
try w1t a pu IS 1e f date for many fa.mihes of 
Brasiliensis is now hopelessly o~t;~; known the flora of Suri-
plants. Pulle no~ J?ropose:l ~oand forestry has proce~de~ ac­
nam, where w01k m bota Y h fi t arts to appear md1cate 
tively for many years, and

1 
t ~· . ~esf value to all who work 

that his Flora will be of t lC 1g 
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with the plants of the Guianas or the Amazon Valley. When 
complete it will fill four \·olumes, and the ar~angemcnt of t~e 
subj ect matter departs from the com·enr~onal t~xonom1c 
sequence. While each ,·olume includes a defimt~ section .of the 
usual sequence, the separate fami~ies app.ear 1n P.arts tn the 
order of the receipt of manus_cnpt. Th~s. perm1ts p~ompt 
publication and enables the e~1tor to ut1hze the serv.'ce of 
specialists in, arious groups whtle they are actually. ~va1lable. 
Thus ,·olumc 1 \" devoted to the gaemopetalous fam1hes, opens 
with the ,l.pocy ~aceae. Whi!e Dutch botanists will naturally 
contribute largely, many aliens ha,•e also been asked to co­
operate, so that the taxonomic treatment represen ts the best 
available knowledge of the time. Keys to the genera and 
species and descriptions of the species are given in more 
detail than usual; generic synonyms are omitted; specific 
synonyms and citations are apparently included only so far 
as they are of direct aid to the understanding of the species. 
Herbarium material and collectors' localities are cited in full, 
together with \'ernacular names. Americans will be especially 
interested to know that the work is printed in E nglish.­
H. A. GLEAso~, New Y ork Botanical Gardm. 

Contribution a !'etude des bois de la Guyane fran~aise. 
By ~!AUR~c~ R ExAuo. Bu!ittin de l'dgence Gbttrale des 
Co/onus (I ans) 279: 97<>-IOJ I; z8o: 1 12e>-1177; 28 1: I265-
1308; ~82 : 1372 1434; June-Sept. 1932. Illustrated. 
Contains an account of the forests and forest industries 

and descriptions of the principal timbers of French Guiana: 

L'exploitation fores?_ere a la Guyane fran~aise. By G. 
C~ATE:Ar~. /lets \!1 Comptes Rendus de /' /lssociation Colo-
1ttes-Sczences {Paris) 8 : c;o : 217-222, Dec. 1932. 
A ~hor t accou nt of the present exploitation of the forest 

products of French Guiana and suggestions for fu rther 
development. 

The rotenone content of derris root cube root and other 
plant ma~erials. By HowARD A. Jo~Es. ]ourn.

1
Wasbinv;ton 

/lead. SCI. 2J: 36- 46, Jan. IS, 1933· , 
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Rotenone, a constituent of Derris root (Degue!ia spp.) and 
of Cube root (Loncbocarpus nicou) reccndv has come into 
prominence as an insecticide of considerable ~aluc. The author 
gi,·es the results of the extraction of rotenone by carbon 
tetrachloride and by ether, in the analysis of plants of the 
genus Deguelia from the ~lalay Peninsula and the East Indies, 
and of the genus Lonchocarpus (rom South America. 

Nagai was the first to isolate rotenone from a Deguelia (D. 
chinensis), and it has been obtained also from D. elliptica and 
D. malaccensis. Reports have been published on the rotenone 
content of stems of Loncbocarpru nicou from French Guiana 
and Peru; of the Nekoe (Lonchocarpus sp.) of Surinam; of 
Haiari (Lonchocarpus sp.) of British Guiana; and on the occur­
rence of timboin, apparently an impure rotenone, in Brazilian 
Timbo root, probably a species of Lonrbocarpru. 

Among the conclusions reached by the author as a result of 
his experiments are the following: The rotenone content of 45 
samples of Derris root ranged from none to 7 per cent; that of 
23 samples of Cube root from less than one to about r I per 
cent. The average of 31 samples of Derris root analyzed by the 
carbon tetrachloride method was 2.5 per cent rotenone; the 
average for 22 samples of Cub~ ~oot 5·4 per cent. Brazilian 
Timbo root may afford an additional source of rotenone.­
PAUL c. STAXDLEY. 

Los Pisonaes del Departamento de Cuzco. By Fonu~ATO 
L. HERRERA. Revista Chilena d~ Historia Natural (Santiago) 

35 : 35-38, 1932. Illustrated. . 
In the Department of Cuzco, Pent, two trees With. hand­

some scarlet flowers are known loc;llr. by t~e name Plsonaf' 
One is ETythrinaja/cata Benth., which JS cultivated common_Y 
for ornament, and also forms dense forests on thl! mountam 
slo es at rooo-2 oo meters. Soml! of the plant~d ~rees, a 

P 3 k s much as three meters m d1ameter 
century old, have trun ~a h . h f 

5 
.,0 meters but their 

at their base. They attamfa elg to err fi.trewood The other 
. f b 0 usc even ro · 

wood IS too so t to e M b 'd. a tree of 7 .g meters, . . E h . Lorenae ac rl c, ' . . 
species IS ryt rtnba b here it grows in association With 
found near Cedro am a, w 
E.jalcata.-PAUL C. STAJIOOLEY. 
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Los romerillos chilenos. By FRANCJ.sco FUENTEs. Reuista 
Chilena de Historia Natural (Santiago) 35: 86-91, r932. 
Illustrated. 
The names Romero and ~omerillo are. applied. commonly 

in Chile to \'arious shrubs, ch1efty Compos1tae, which by their 
method of branching and their small narrow ~romatic leaves 
ha,·e some resemblance to Rosemary (Rosmannus officina/is). 
The name Romerillo has been reported for Lomatia ferruginea 
usually known as Fuinque, and for j\1argyricarpus setosu/ 
called more commonly Hierba de Ia Perl ilia. The true Romero~ 
or Romerillos, however, are the following shrubs of the Com­
positae; Baccharis rosmarinijolia, used commonly in country 
regions for fuel, the branches fed to ca ttle when pasture is 
scarce; B. Bezanilleana and B .lycioides; Chili otrichum di.ff usum 
and C. rosmarinifolium, which are reported to be poisonous 
to sheep, although toxic properties have not been established 
for the plants.-PAUL C. STANDLEY. 

Algo sobre a identidade botanica do "oiti" e do "pequi4" 
da Bahi~. By~· ~· HOEHNE. R eprinted from /lnnaes da 
dcademta Braszletra de Sciencias 4: 1: r- u, March JI, 
1932. Il1ustrated. 

A revision and amplification of the descriptions and a study 
of ~e synony~~ and relationships of two imperfectly known 
spe.cles of.Braz~llan trees worthy of attention for their edible 
fru~s, W~tch m1ght be capable of improvement in cultivation. 

J. .oquzle~ Salzmanni Hook. f. of the R osaceae-Chrysoba­
lanoldeae IS kno . B h' ) o· . (G' . ? . wn In a 1a by the vernacular name of Jtl 
wi~1 ' Gutt~. The species. was originally described by Hooker 

Va . out a h nowledge of 1ts fruit, which is similar to that of 
nous ot er spec1e f ~,. · d b 

Arruda Camara as s 0 ~~~oquzlea and Couepia, groupe Y 
writers. As to th Pleragma, a name neglected by subsequent 
author quest' e current vernacular names of these, the 
applied to c;~~siawhether. ~ajura should not properly .~e 
Cor6 of Pernar?bu an~ 0ItJ to Moquilea, though the OttJ­
Ducke's treatm c~ IS of the former genus. He re~ers . to 
eludes two spec~~to~ ;~~.syn~nymy of this group, wh1ch Jn-

M acoubea · . tnarz um · 
guzanenus Was first described by Aublet (1775) 
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from Guiana as doubtful as to genus and species and, for 
lack of flowers, undetermined even as to family. For almost a 
hundred and fifty years its status remained questionable until 
Ducke. (1922) obtained the Amapa Doce of Para and Ama­
zonas m flower and fruit and recognized in this Aublet's 
species, completed its description, and fixed its position in the 
Section Melodineae of the Apocynaceae. In 193 r, fruiting 
material of Pequia received from Bahia was found by Hoehne 
to be the Macoubea of Aublet and Ducke, while flowers re­
ceived later were identified with <J'abernaemonlana Sprucei 
Mueller and <J'. reticula/a De Candolle before it was realized 
that they belonged with the fruits previously received. 
The synonymy and range of the species was thus found to be 
more extensive than had been supposed, the Macoubea of 
French Guiana and Amapa Doce of Para being identical with 
the Pequia of Bahia. The fruits, about the size of an orange, 
have a hard shell containing a pulp that becomes liquid on 
maturity, and are compared by the author to honey-filled 
gourds. . 

The vernacular name Pequia, otherwise assoctated wtth 
Caryocar and having reference to its spiny end~carp, appears 
to be a misnomer as applied to Macoubea and IS prob~bly. to 
be attributed to the wholly superficial rese~blance m s1ze 
and shape of the fruits to those of Caryocar r.JI/Iosum (Aubl.) 
Pers. 

In connection with this paper and that by Holland \re-
viewed below), it may be of interest to note the fol~owm.g 
description of Oi ticica given by Arruda Camar~ m h1s 
rr 'I'd d d ~ardins etc. (r8ro) under the genenc name vtt t a e e J' • ,_ . · 
Pleragina. "Oiticica or Catingucira? Pleragma umVI·osts~tma, 
is a tree native to the Sertao wher.e tt grows at the margms of 
rivers and streams. It attains a he1~ht of fifty to seventy. fe~t. 
Its branches are so diffuse and flextble that they reach wtthm 
a short distance of the ground as if purposely to form a great 
d through whose stiff and thick leaves the rays of the 
s~:;~~nnot penetrate, forming a very exten.sive and agreeab.le 
h d Its fruits are oblong drupes two mches or more m 
~e: t~ a half inch in thickness, green in color e\·~n when 

g ' . 't ·s not osseous and hard ... but !Igneous, mature, 1ts p1 I 
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flexible and may break readily; it is covered externally by ~n 
astringent film; the kernel is a seed c?m~ose? of two oily 
cotvledons

1 
of a disagreeable taste, bu t nch m otl that some of 

the. inhabitants know how to utilize." 
From the description of the frui t t.he~e can b~ n? 9uestio~ of 

the Iden ti ty of his Pleragina umbrostssmra and tt ts mterestmg 
to find that for well over a hundred years its oil has been 
known at least in the northeast of Brazil where the tree is 
natiYe. It is now beginning to be manu facture? on a r~la­
tively large scale and has attracted some a ttention by bem.g 
compared with Tung oil. A correspondent who has mvestt­
gated its properties and the possibiltties of its application in 
his industry writes: "Its industrial importance appears not to 
be very great today, but it may mean something for the 
future."-B. E. DAHLCREK. Field lvlusmm of Natural 
Histor;•. 

Oiticica (Licania rigida). By J. H. H oLLAND. Bulletin of 
lvfiscellaneous Information, Royal Botanic Gardens, Kew, 
1932, No. 8, pp. 4o6-4r1. 
After various attempts, authentic material bas been ob­

tained of the tree producing kernels imported in small or 
sometimes large quantities into England under the name 
Oiticica, and it h~s been determined as Licania rigida. The 
tree grows to a hetght of 1 5 meters, and occurs in the States 
of R io Grande do Norte, Ceara, and P iau hy , Brazil. The 
kernels yield about 6o per cent of oil, which has been used in 
Brazil for medicinal purposes and, because of its resemblance 
to Tung oil, is considered possibly suitable for use in varnish 
and similar preparat ions. Several plan ts have been estab­
lished in Braz_il for its separation. O ther names reported for 
the tree and 1ts products a re Oticia, B razilian N uts Hazel 
~u~, and Oil~ika. There is. appended a bibliography ~f puh­
hcattons rela tmg to the subject.- P AUL C. STANDLEY. 

Revista Florestal. II: 3· Rio de Janeiro, Brazil, Oct. 1 932. 
T he r:sumption of this, pu blicatio.n and it s designation as 

the o~c1al organ of t~<: l•orest Ser~tce of Brazil having been 
authonzed by the Mmtstry of Agnculture, Revista Florestal 
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enters upon a new phase. Its regular appearance assured, it 
may confidently be expected not only. to fulfill its pnmary 
object of serving the public in~erested m matters of forestry 
in its own country, but to contmue as before to be of v~lue_ to 
a wider audience consisting of all those who have a SCJ~nttfic 
or practical interest in forestry and forest produc~, m re­
forestation, and in conservation of natural resources m many 
parts of the world. . . , 

Under the heading '' Sylvae Monttbus R estttuendae 
HuMBERTO GoMES DE ALMEIDA recalls the ministerial decree 
of 1861 by which a forest service was ~rst created, wi~h im­
mediate instructions for the conservatton and replantmg of 
the forests on the hills of T:juca and at Paineiras near Rio. 
Some of the results of the activity of Major Manuel Gomez 
Archer, who was placed in charge of the work at Tijuca, were 
dealt with in Sr. Iglesias' article on the Rate of Growth of 
Forest Trees in the preceding issue, the anniversary number, 
of Revista Florestal, reviewed in 'I'ropical Woods December I, 

193z, PP· 3o-35· 
E. D' ALESSANDRO writes of the Object of Silviculture, and 

GoDOFREDO oos SANTOS of The Forest and Reforestation. 
In the northeast of Brazil and in states such as ~1inas Geraes 
and Sao Paulo the present relative scarcity of woods. is daily 
becoming more accentuated as the res~t of a gr~wmg c~:>n­
sumption especially on the part of the railroads and mdusr:1~s, 
including the metallurgical, which consume great quantities 
of charcoal. The need for replanting, rational regulation of 
exploitation, and the importance of the activities of the 
Forest Service are emphasized. 

VtRGINlO CAMPELLO deals with the Cellulose and Wood 
Pulp Industry in Brazil. The present-day enormous impor­
tance that has been assumed by cellulose in all its forms, 
particularly cellulose from wood pulp, is indicated by a vari­
ety of statistics, e.g., the world production of artificial silk in 
19z9 was 202,077 tons, partly from cotton linter!>, but also 
from wood pulp. U.S. A. imports 40 per cent of its wood pulp 
from Canada and must continue to do so until the results of 
reforestation become appreciable. In the normal year 1928 
Brazil imported more than t6o,ooo tons of manufactured 
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b d d paper pulp of a total value of 82.265 
paper, pastle- oar , an' ll' dollars besides cellulose products 
contos or a most ten m1 ton • l h' 
f . 1 1 amount and value. To rep ace t ts 

0 apprmumate y equa . . r f 
. . b h production will reqmre en ttre 10rests o 1mportat1on y orne . h k h 
soft-wooded trees, which must be proVJded. T an s 7° t .e 

. d d apid growth possible under the chmatJC 
um~~e;rup~e Ban z'lr th.ls can be accomplished in a relatively conwttons m ra I llul 
short time. The many other available s.ources of ce ose, 
such as cornstalk, bagasse, straw, etc., wh1ch now go to ~aste, 
can be made to contribute to the total of raw matenal re­
quired. In Brazil the hulls of coffee, 33 per cent of the crop, 
deserve especial attention. . . 

A large part of the number is devoted to a techmcal arttcle 
by FERNANDO RoMANO MELANEZ on The Mo?ifying Action 
of Calcium Oxalate on Cellular Structure, Illustrated by 
drawings and by numerous photomicrograph~ . He re':iews 
the physiological explanation of the presence 1~ plant t1~sue 
of organic salts, such as oxalates, malates, and c~tra~es, pmnt­
ing out that they serve the purpose of rendenng mn?cuous 
the excess of organic acids resulting from the resp1ratory 
activities and the calcium freed from absorbed calcium phos­
phate by the abstraction of the phosphorus required in pro­
tein synthesis. The crystals thus represent a residuum of the 
action of the meristem, and their presence in secondary tissue 
is to be explained by its derivation from the meristem of its 
cambium. 

It is a common observation that a cell containing an oxalate 
crystal1s generally isodiametric, instead of elongated. This is 
due to repeated transverse divisions of the elongate amylifer­
ous mother cells and it is to be supposed that these divisions 
take place before the actual formation of the crystals, induced 
~robably. by the .P:~sence of oxalate not yet crystallized. At 
t1mes thts cell-dtvtSIOn takes a longitudinal direction as to 
localization of the crystals. \i\'oods may be divided into 3 
groups: (1) crystals in the wood parenchyma (e.g., most of 
the Leguminosae); (2) crystals in the wood parenchyma and 
also in the_ r~ys (e.g., Aspidosperma) ; (3) crystals in the rays 
only ('l'apmra). The wood of Cordia must be placed some­
where between the last two of these. 
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No. 33 d modifications due to 
on secon ary f Among the most comm 1 . the formation o a mem-

f 1 · m oxa ate ts y 
the presence ~ ca ctu I Of other cellular changes ma 
brane envelopmg the crysta . f cell wall as a result of 
be cited the occasional ru~ture o_ a f a large crystal. The 

d d b the rormatton o . h 
pressure pro uce Y thickened and may furnish attac -
cell wall IS often greatly f ts to the capsular envelope 
ment directly or by means o stru 

of the crystal. . I tals are considered in relation 
Finally, calcmm oxa ate crys d m ducts serving the pur-

to secretory canals, lacunae, an l'h ducts of Simaruba 
ose of excretion. The contents o t e gum 1 'th 

ihus consist almost entirely of calci~m oxalate crz~tall. ; ~1 I 
. B E DAHLGREN Fteld Museum 0 l va ura some resm.- · · ' 

History. 

A monotypic plant order new to the ~hilippine fiora. By 
H. J. LAM. Philippine Journal of Sczence 49: z: 143-146, 
October 1932. 
"In 1909, the well-known plant collector, A. D. E . Elmer, 

discovered in the forests on the slopes of Mount Apo, Todaya, 
Davoa district, Mindanao, Philippine Island~, a tree wh1ch 
he considered to be a new species of the myrsmaceo':'s genus 
Discocalyx ... and described under the name Dzscocaly x 
macrocarpa Elmer. . . . . . . . . . 

"Merrill pointed out that, m hts opmw.n, the spe~1es 1.n 
question could not belong to the genus Dtscocalyx, smce 1t 
showed many features in which it is quite different from the 
other species of that genus. He, therefore, proposed to raise 
it to generic rank and created the name d.poia for the new 
genus, the specific name thus becoming d.poia macrocarpa 
(Elm.) Merr .... 

"In December I9JI, one of the ablest native clerks of t he 
Buitenzorg Herbarium, Sapiin, . . . suggested that Apoia 
actually could not be placed in the Myrsinaceae and asked 
whethe: it could ~e related with the Sarcospermaceae. On 
companng the spec1mens of d.poia with those of Sarcosperma 
1 elabora~ed several years ago, it stood clear at once .. : 
that /lpota ~ust be 1dentical with Sarcosperma, and Apoia 
macrocatpa wtth Sarcosperma paniculatum Stapf & King. 
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The fact that Sarcosperma has be~n inserted. not only in t.he 
Sapotaceae, but also in the M yrsmaceae, ~vtd.ences. both tts 
close relanon to those two families a?d tt.s ~solatiOn from 
them since its characters render it qutte d tstmct from any 

' 0 d .. genus m ei ther of the orders mentwne · 

Commercial timbers of India: Their distribution, supplies, 
anatomical structure, physical and mechanical properties 
and uses. By R. S. P EARSON and H. P: B ROWN. Central 
Publication Branch, Government of lndta, Calcutta, 1932. 
Pp. xliv+IISo; ''ols. 2; 7Y4 x ro3,.4 ; 640 ph? tomicro­
graphs, 320 distribution maps. For sale at India House, 
Aldwych, London, W. C. 2, and booksellers, £5 net. 
In discussing the object of this publication, the authors 

state that "the work has been undertaken with a view to 
bringing up to date and recording all available information on 
the uses and the qualities of the various timbers, and to make 
a\~ailable ... photomicrographs at low and high magnifica­
tions, so that the structure of the woods could be determined 
and identified .. .. The information given under the various 
headings has, as far as possible, been carefully restricted to 
such .facts as have a dir~ct bearing on the present or pro­
specttve uses of the wooclm question . . . " The senior author 
is primarily responsible for the data on the distribution, 
stre~gth, seaso~mg, durability, working qualities, uses, and 
avatlable supp!Je~ of the ~imbers discussed, and the junior 
author f?r. the m.format10n concerning their anatomical 
charactenstJcs and Identification . 

!ncluded in the introduction are brief discussions of such 
pot~ts as the area and distr:bution of the forests m British 
l!ldta, t?p~gra~hic and climatJc cond itions, geological forma­
tions, dtstnbutton of forests, general characteristics (physical 
features) of the wood, and structure of the wood. In the main 
body of the. text the subject matter covering the points 
enumerated Jn the su btitle and the p;eceding paragraph is 
arranged d' · · ! 
h 

accor mg to fam1hes, genera and species followmg 
t e gener I · ~ ' h ~. sequence used m Brand1s' I ndian Cf'rees; only 
t lse fam1~1es and genera which include woods of commercial 
va ue are l1sted. A total of 320 species, representing 53 fami-
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lies, are dealt with. A comprehensive list of references to the 
trees, woods, and other forest products is given under each 
family , genus and species. These deal mainly with the litera­
ture on the woods of the Orient, but are not restricted to that 
region. A complete list of references is given in the bibliography 
at the end of the text. The publication is profusely iJlus­
trated, the description of each of the 320 species being 
accompanied by a plate with Io X and I 10 X photomicro­
graphs of the cross section of the wood and a small distribu­
tion map. Included as appendices are a classification of tim­
bers according to uses and a glossary of scientific terms and 
phrases used in the text . Three separate indices are included 
at the end, one of trade and non-scientific names, a second of 
vernacular names, and the third of scientific names. 

Under the discussion of each family the authors have in­
cluded information with regard to the size of the family in 
terms of genera and species, its distribution. thro~~out t~e 
world, and its economic importance. Followmg th1s. IS a dis­
cussion of the gross features of the woods of ~e ~am1.ly an? a 
summary of their salient anatomical.charactensttcs, m which 
the macroscopic and minute anatom~cal featt;tr:s are grouped 
together. The discussion is closed w1th a bnet statement. of 
the significance of the family in ~he. lndjan flora. Conc~rmng 
the anatomical summary, the JUniOr author states tn. t~e 
introduction that it " may be consider~ as charactt;nstlc 
but not specific for the woods of the famiir, for such ~~ 0e 

arallelism in the structure of w~ods of ~liferent _faml~tes, 
~hich are often widely separated m botamcal classtficat~on, 
that no one anatomical character can be :egarded ~s dl~f­
nostic for the woods of a given family." It IS unquesttona .Y 
true that the individual anatomical features may be dup~t­
catcd in woods of other families, but the author appa~enc ~ 
disre ards the well-established fact that the .combmatiO? ~ 
anat; mical detaiJs (the structure as a whole) IS cha:actehstiC 
of many individual families and not paralleled 10 .0~1 ;;~ Exceptions to this statement are to be found, especl~ ~,d 

h l r e fami lies as they are at present consutu c.:·' 
some of t e a g . . . ·dent that the baste botam-
but in many such cases It IS quJte evt 
cal classification is faulty. 
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The treatment of each genus includes a discussion o f its size 
and general distribution, and in many cases ~otanical no tes on 
the leaves, flowers, and fruit, an enumerat1on of t he known 
Indian tree species, and finally a summary of ~he g~neral fea­
tures of the wood of the genus, including a d1scuss1on of the 
general gross characters, both physical and an~tomical! and 
an enumeration of some of the mmute anatomical details. 

In the case of those genera which include two or more 
Indian species of sufficient importance to be described in t.he 
te..xt, two keys to the identification of the woods of the spec1es 
are included. The first of these is based on macroscopic 
characters, visible to the unaided eye or under a hand lens 
(Jo X), the second on microscopic features. This attempt to 
key the species is open to cri ticism , because the ra nge of 
material upon which most of the species descriptions were 
based lS inadequate for such a purpose. In a great many cases 
the descnption of the wood of a species was based on a single 
specunen. Further in the microscopic keys, the reviewer feels 
that too much dependence is frequent!} placed on the size 
of various elements in separating species. Unless the size of a 
given element in two species is distinctly and consis tently 
different, it has little or no pra~tical value in separating the 
woods; fu~ther, the amount of t1me required in applying such 
a featur~ m k~ymg out speci~s is. also open to objection. 

The d1scuss10n of the spec1es mcludes a list of vernacular 
names, information relative to the habit and distribution of 
the tree and the supplies of the wood, brief consideration of the 
general physical characteristics of the wood detailed informa­
tion co~cernin!? the structure of the wood (both macroscopic 
and mt~roscop1c), and data on such factors as mechan ical 
properttcs, ~easontn~ •. durability and ad aptability to treat­
~ent, workmg qualities, and uses. The anatomical descrip­
tions of the ~oods ~re p~rticularly complete and thorough, 
and_. the detailed dJSCUSSIOns are carried through for each 
spec1es, even wher~ there are two or more belonging to 
the s~m~ genus. Thts leads to considerable repetition in the 
descn.rnons an~ much space could have been saved had the 
gcncnc ana~omtcal features been covered more in detail and 
only the pomts of difference given for the individual species. 
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T hroughout the text the emphasis llas been placed on the 

·species descriptions; since species are not as definitely marked 
as genera, it seems to the reviewer that the emphasis should 
have been on the latter. 

This publication has much to commend it. Tt contains a 
great deal of original data concerning the important Indian 
timbers and the authors have also drawn freely upon the in­
formation available in various publications, chief of which 
are the forest memoirs, forest records, and bulletins pub­
lished by the Forest Research Institute at Dehra Dun. The 
illustrations are excellent and in themselves constitute a very 
valuable contribution. The book should fill a very definite 
need, not only for those concerned in the utilization of Indian 
timbers, but for all whose interest lies in the field of wood 
anatomy.-GEORGE A. GARRATT, Tale University Schoof of 
ForeslrJ•. 

The identification of important Indian sleeper woods. By 
K. A. CHOWDHURY. Forest Bulletin No. 77, Calcutta, 193'2. 
Pp. 18; 575 x 8;4; JI plates, 1 map. Price 5s. 3d. 
"This bulletin is the first of its kind to be published by the 

Forest Research Institute at Dehra Dun, and aims at supply­
ing forest officer~, railway passing office~s, a~d others with 
sufficient information to enable them to Jdenufy some of the 
more common Indian sleeper woods, in the fi~ld.. . 

"It is the intention to publish similar bulletms t~·om time ~o 
time, dealing with the timbers of individual Provmces. Rail­
way sleepers have, however~ alway~ formed a verY: large pro­
portion of the total production of timber from Indian .forests, 
and as officers have for some time past been presstng the 
Forest Research Institute to produce a simple key for the 
identification of Indian sleeper woods, it was felt that a start 
could well be made by dealing with these woo~s fir~t. In sub­
sequent bulletins, it is the intention to deal With umbers ac-
cording to localities r~ther .than uses." . , . 

Following a short d1scuss1on of the anatomtcal anc~ ph) s1ca~ 
features of wood, is a dichotomous key to 59 species, all. ot 
which are illustrated with photomicrographs (negative 
prints) of cross sections magnified ten diameters. The use of 
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negatives instead of positive pictures of coniferous woods is 
likely to confuse the persons for whom the publicatton is 
intended as they make the late wood of a growth ring appear 
light and the early wood dark, which is the reverse of the true 
condition. 

Timber tests : Meranti pa'ang (Shorea bracteolata). By 
F. S. WALKER. <J'be Malayan Forester (Kuala Lumpur) 1: 

6: 258-261, October 1932. 

"The name Meranti Pa'ang is loosely applied to several 
species of Sborea yielding ti~ber of the light-c~lored (' yel~ 
low') Meranti type, alternattve Malay names bemg ~eran.tt 
Langgong, Meranti Ketapak, and Samarupa-merantt. It IS 

particularly liable to confusion with Meranti T emak (Sborea 
bypocbra), but the next test in the series, though unfinished , 
indicates that Sborea hypochra is a distinctly stronger and 
better timber. 

"The species tested is common in lowland forest generally 
throughout the Peninsula South of Latitude 7° N, often up to 
one tree per acre, on flat or slightly hilly land ... 

"The timber was only a little more difficult to work t han 
the 'red' l\Ieranti type with hand and machine tools, but the 
teeth of saws were quickly blunted. The finish of the surface 
after planing was not good, though it varied somewhat. 
Where interlocked grain not infrequently occurred the grain 
picked up considerably on planing . . . 

"Heart rot was found to be a serious defect in this as in 
other i\1erantis, some 20 per cen t of the test pieces being re­
jected on this account . . . 
. "Th~ timber can advantageously repl ace Meranti T embaga 
~n al.l bght ~onstntction particularly as, owing to toughness, 
1t will contmue to support a load a fter failure-a quality 
gene.rally absent from Meranti Tembaga . It is suitable for 
furniture and joinery if color and finish are not of prime im­
portance. Owing to quite considerable variation in strength 
from tree to tree, consignments need careful inspection. 

"Like other Merantis it is not durable and needs protection 
fro~ fungus and term ite attack. It is apparently not difficult 
to tmpr~:gnate with creosote mixtures by a somewhat drastic 
full-cell treatment." 
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The paper concludes with a table of results of mechanical 

and physical tests and there are percentage comparisons with 
Meranti T embaga (Shorea lepro.ru/a), Seraya (S. Curtisii), 
Kapur (Dryobalanop.r aromatica), and Teak ('l'ectona17andi.r). 

The damars of the Malay Peninsula. By T. A. BucKLEY. 

M~/ayan Forest Records No. 1 I, 1932. Pp. 94; 7U x ro;4. 
Pnce JS. 6d. 

This work is concerned with the resins found in Malayan 
forests .. " It happ~ns that they are almost entirely of the tyPe 
known m .the resm tra~e as 'dammar,' the name having long 
been applted to t~e ch1ef s?rt of resin. imported into Europe 
from the East Incites. A restn not of this type, damar minyak, 
or damar kedondong, would probably be denied the identity of 
a 'dammar' by a resin merchant or consumer, but in general, 
the vernacular and commerical terms are in agreement. 
Malaya produces no hard copals, no pine resins, nothing of 
the mastic or sandarac type, and no shellac. A form of shellac, 
malau, might be produced on a small scale, but inducement is 
lacking. Dragon's blood of good quality has been produced, 
without stimulating a demand. 

"Natural resins, including damars, are being increasingly 
supplanted by synthe~ic mate~ials, .which h~v7 the:: advan­
tages of superior cleanlmess,.umform1ty and, 1t !s s~t?, dura­
bility; but while it would be tdle to. deny ~e des1~a~ility that 
industry should use the best matenals avatlable, Jt tS thought 
that attempts should be made to use an existing natural asset 
to the greatest advantage .. Elsewhere wor~ is being done in 
search of means of improvmg the yropert1es o~ damar, .and 
this will need to be much extended 1f the damar mdustry IS co 

. " contmuc. 

Botanical results of a trip to the Anambas and Natoena 
Islands. By C. G. G. VAN STEEl'HS. Notes on the ~ege­
tation of Djemadja. By M. R. HENDERSON. Bull. ~ard. 
Botanique de Buitenzorg (Ser. III) 12: 2: 151 211. Bmten-
zorg. Nov. 1932. Illustrated. , _ 
Anambas and Natoena Islands, lying in the South. Chma 

Sea between 3 and 4o N and ro6 and 109° E, form a hnk he-
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tween the l\l alav Archipelago and Born~. The larg~st _island, 
Boen~oeran, ha~ an area of 16oo square kalometers. 1 he 1 sl~nds 
are hillv, with eJe,·ations mostly of 4oo-500 meter~, t he htgh­
est pea'ks reaching 1000 .meter~. Although the tslands are 
rich in fine timbers, cspectally ~~teroca~s •. t he forests h~ve 
been little exploited because at dtfficulttes m tr~nsportatton 
and lack of suitable labor. In ,:\larch and Apnl 1928, the 
authors studied the vegetation, and describe it as di visible 
into the following belts: 

Ma.ogrove. Characterized by .Yipa frutiums, ~bizcphor~ mu~onata, 
.Ain1rittJ moluuarw, nrrris brf(ropb_yl/a, Sonneratta aoda, Brugroeraertopctala, 
l.unmitura raumosa, Pandanus, etc. 

Beach ftora. The u~ual tropical strand plants, some of which are cosmo. 
politan: lpomoM prs..caprar, Canaoalia maritima, J/igna marina, Scat oo/a 
frutuuns, nnd otht:rs. 

Barringtonia formation. ~ow chielly destroyed, and replaced by coconut 
palm~. Among trees and shrubs are Pandanus uetorim, ErJibrina uaritgata, 
'("minalta Catappa, Prrmna inugrifolia, Gucl/arda spuiosa, Calopbyllum 
lnopbyllum, and Casuarina tquiutifolia. 

Lowland forest and secondary growth up to about 100 meters . The 
\'cgetauon consists chic:Ry of weedy herbs and shrubs, but there are some 
trees remaining from the original plant covering, such as Pajanrlia longifolia, 
Dipurocarpus, Oncosptnnc horritlc, f{.ucrc:Js argmto1ta, Strombosia, Koom­
~JJic, Durio ubttbim11l (probably introduced). 

Mountain forest between 100 and 800 meters. This is not homo.. 
gc:nrous, but the zonation is gradual; at 6oo to 8oo meters there is a gradual 
transmon into the uppermo~t mossy forest. The large trees (so-6o meters 
h1gh) disappear toward the higher regions, and are replaced by different 
5JICCICS. The lowest zone is characterized by two very tall trees, Kowzpassia 
malaurmu and .t Strom!tosia (called Balau). Or her trees belong to the genera 
Carallia, /Jura, 8/umrodmdro•z, Endospermttm, ~tercus, Diospyros, &'odia, 
Knrma, dglaia, dmoora, Pruma, Dysox.vlum, .\!.,cbilus, Eugmia, Garcinia, 
Mangijm1, etc. The undcrgro~ :h of small trees and shrubs is composed of a 
large: number of species of many families, a high percent:tge as to both species 
and indtvirluals consisting of Rubiaceae. 

Mossy forest of the summits between 800 and 1000 meters. This oc­
curs here at a lower elevation th.>n on larger islands. There is r:~in almost 
eva)' day, nnd the tree trunks are covered with a thick coat of moss, in 
v.hich orchids nnd f<:rns thrive.-. :\mong the trees nnd shrubs are Astronia 
Jmllacifolia, ,·/tron)·rhia, lxora jaranica, and a slender Calamus. The wind­
swept rocky summirs support " few low shrubs, of which Rborlodmdron 
;acani(llm i~ the must conspicuous. 

Padang fo;mati~n. Of limited distribution, and occup)·ing sandy plains, 
the plants bcmg chrcfl)' herbs and low shrubs, rhc an•as having a heath-like 
appearance. 
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An account is given of the geographic relationship of the 
flora, also descriptions of three new species and one new 
genus, E11auloph_Yton, of the ~lelastomaceac. There is ap­
pended a list of the timber trees, with t heir local names and 
notes upon their uses, a list of minor forest products, and one 
of the cultivated plants.- PA VL C. STA:\DLEY. 

Stamtafels voor djamoedjoe (Podocarpus imbricata Bl.). 
By H. E. WoLFF voN W i.i UINO. 1\or~t mrdeda/mgm t•au 
bet Boschbouwproejstation No. 25, Buttenzorg, 1931. Pp. 
55: 6}:t' X 9J4 . 
"The investigations for the volume table~ for l?jamocdjoe 

were executed by the Forest Hescarch Institute tn wopera-
tion with the Working Plans Service. . . . . 

"Djamoedjoe generally ~as a beautifully form_cd bole, whtle 
the tree can attain large dtmcns10ns. It occurs tn the moun­
tain regions of Java, principall y at a ltitudes of 1400 to 1750 
m. above sea level. Outside Java it is fou nd tn s~veral other 
islands of the Indian Archipelago, in t he Phtltppt~cs, Upper 
B etc The wood is suited for light construcuons under urma, · k" " 
shelter, cheap furniture, boardings, and p:1C ·mg cases. 

Gegevens betreffende een onderzoek naar N ederl:nd:chd 
Indische houtsoorten, welke tegen den paalworm es an 
.. B , J \Y. Go~OCRI• P , PP· J-too. Nader~ gegevens 

ZlJO. } • t ting van N ederlandsch-IndlSChe hout-
omtrent de aan as andere in zee- en brakwater 
soorten d~or paal~~rm .eJ . Bt \~ CHI, PP· I ' 147· .\Ird(-

~~;~~::,1 ~:r~~~~ ~~s~lb~;wproifstalion '\ o. 25, Buitenzorg, 
·p 1 7 . 61 ; x 9 ~ ~ ; 8o figs. 

I9JZ. P· 4 ' " . / conttnt;ation and extension of an 
"The first paper ts ad . S rinam with the purpose to 

investigation commence. tn t.aur~ ·,n· st 'fc-rrdo and co test the 
· b 'rs reststcn • g.. ( T 

discover new ttm h o;hesis tha t a certa in content o st tea 
correctness of the. yp . . ng a certain dt·grce of firm-

. I s renders ttmbers possesst . part1c e . k.. . 
ness immune a~atns~ .:~ta~ . amorphous silicic acid occurs. tn 

"The shape '.n w tc / e. r more or less oblong ho<hes 
wood is mostly tn that o grams o 
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in the cavi ty of special cells or fibers which are differen t with 
different species. Besides, certain timbers were found to con­
tain silicified tyloses of a silicified membrane attached to the 
intenor wall of tracheal elements and presenting an exact cast 
of the same with all its minute details. Sometimes the cavit ies 
of groups of fibers were observed to be filled with a vitreous 
mass of silica, while one case of a similar filling of isolated ray­
cells was encountered. 

"Because the resistance of wood against ~ eredo attack is 
not dependent alone on the content of s ilica particles, but on 
a sufficient large content together with a certain degree of 
compactness of the timber, it is cer tain that not all species in 
which the presence of amorphous silicic acid was ascertained 
can be considered as possessing a remarkable degree of im­
munity against ~eredo. 

"The last chapter treats the tim bers of the Netherlands 
Indies archipelago which are mentioned in the literature as 
resistant against ~eredo. Some of these are shown to be 
eliminated from such lists in future . Finally, 20 timbers or 
groups of timbers are mentioned with which further experi­
ments to ascertain the degree of resistance against ~eredo can 
be recommended with chances of success with a v iew to create 
a market for the tim?er for this special purpose. The timbers 
belon.g ~o the followmg genera: Angelesia, Arlocarpus, Beil­
schm_z~d:a, Cot):lelobium, Endiandra, Eusideroxy lon, Gluta, 
Hentrera, lnts:a,. A~elanorrhoer:, Metrosideros, Mimusops, 
Para~ter_no11, Parmartum, Prot:um, Stereospermum, Sloetia, 
Tarrzetsa, Cf'ectona, and Vitex." 
"Th~ second paper gives a compilation of the data about 

the resistance. of Netherlands Indian timbers against the 
attack ~y manne borers, which have becom e known since Mr. 
~nggnjp clos~d his investigation (1925) . The data are de­
nved from vanous sources.'' 

The Styracaceae of Netherlands India. By C. G. G. vAN 

Snt:.Nis. Bull. 1ard. Botat1ique de Buitenzorg (Ser. Ill) n : 
... . "12-"'-2 B · N ~:- -; . uttenzorg, ov. 1932. Illustra ted. 

. I ~ere are listed and described, with detailed synonymy 
Cttauon of SJ>e · d 1 · • • . ' cunens, an vo u mmous notes, Brmnsmta, 
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with one. species, and Styrax, with seven. The article con­
cludes WIth several pages of "phytogeographical remarks," 
and fo~r p~ges of bibliography. 

Bru:nsmta ~lyracoides, a tree with average height of 25 
m~ters, occurs m Sumatra! Java_, Borneo, Celebes, and Papua. 
T tmber of rather large d tmenstons obtained from it is used 
for building operations, but the tree is rare, and its wood not 
very durable. 

Styrax Benzoin, of the Malay Peninsula, Sumatra, and 
western J ava, is discussed at great length. Its chief product is 
the resin benzoin, used locally to perfume cigarettes and as 
incense, and exported for use in perfumes and medicine. 
l n some regions the tree is cultivated for exploitation. Its 
wood is rather soft, not very durable, and not available in 
large dimensions, being used but rarely for bridge and house 
building. Styra.'l( paralleloneurus, of the Malar Peninsula 
and Sumatra, also produces a kind of benzoin, chemically 
different from that of S. Benzoin.- PAUL C. STANDLEY. 

De proefbaanmetingen in de panglonggebieden van Beng­
kalis (Sumatra 's Oostkust) en Riouw. By F. H. El':oERT. 
Korte mededeelingen van bet Boscbbouwproifstation No. 28, 
Buitenzorg, l9J'l. Pp. ss ; 6.7( X 9>1; I map. 
"The panglong (pri~tive Chines_e exploitati?n) ar~s of 

the district of Bengkalts and the residency of Riouw, w1th a 
wooded area of about 2 ,0CJO,OOO ha., belon~ t? the rmost 
productive commercial forests of the outer d1stncts. Yearly 
the roduce about 400,000 cubic meters of timber and great 
u:[o~ties of firewood and charcoal. The a~~ual net profit for 

ihe Government amounts to about one m1lhon g~11lders. 
"More than 90 per cent of the total output ~f umber comes 

from the peat-swamp forests (four-fi fths of thts volume from 
Ben kalis, and one-fifth from Riouw!· By _far the g~eater part 
of t;e output of the peat forests conststs of soft species of poor 
durability (quality class IV). The forests on dbry lan~.o~ thf 
. I nds of the Riouw-rcsidcncy produce the etter ·m s o 
IS a . . f ) 
t imber and large quanttttes o po es. b f 

" T he forest survey division has measured a g:rcat nu~d e~~ 
I 

. t "ps l·n the panglong area. The stnps outs! e e 
va uat1on s n 
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Mangrove swamps, with a total area of about 546 ha., are 
analyzed in this article .... As the area of the valuation 
strips is only a very small percentage of the total area of t he 
region, the results of the investigation bear the character of 
rough est imates. 

" The principal kinds of timber are briefiy discussed. As a 
whole, the volume per ha. of these forests is not high. That, 
nevertheless, such an extensive exploitation could develop in 
this region, finds its cause in the very favorable situation with 
regard to the Singapore market, the cheap Chinese labor, and 
the, as a rule, favorable composition, as regards wood species, 
of these forests." 

Methods for the identification of the coloured woods of the 
genus Eucalyptus. By H. E. DAosw£LL and M AISIE 

Bt:R~ ELL. Bull. No. 67, Council for Sci. & Tnd. Research; 
T ech. Paper No. 5, Div. of Forest P roducts, Melbourne, 
I 9J l. Pp. so; 6 X 9h; 34 plates; 10 figs. 
" The Division's Section of \Vood Structure has begun the 

study o f the commercial timbers of Australia with the idea 
of de,·eloping satisfactory keys for their identification. It is 
hoped eventually to establish a key covering the main genera 
and species, but in the first case the work is being restricted to 
the Eucalypts. 

" A first subdivision was made into the colored and non­
colored woods. 1 t is recognized that this is not a sharp line o f 
di,·ision , and that some species will occur on either side of the 
dividing mark. T his, however, would hold no matter what 
criterion is selected as the first dividing factor. Nor is it a 
serious disadvantage. Overlap is unavoidable and any key 
must take care of it. Similar overlap occurs a~ almost every 
st~ge .in the ~evelopment of the key, but. i~ no way interferes 
With 1ts effic1ency as a means of determmmg the identi ty of 
any timher in the group. 

"If a factor or factors could be found that are not subject to 
this disadvan~age,, the preparatio~ and use of a key would be 
enormously s1mphfied. So far, th1s has not proved possible. 
This first section of the project was, therefore confined to 
colored Eucalypts of com mercial or possible' commercial 
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importance. There are other sp~cies which later will need to 
be fitted in. to the key, but all those of any importance at 
present are mcluded. A commenc~ment has been made in the 
study of the uncolored Eucalypts, and this will form the sub­
ject of a later publication. Other genera will then be studied, 
and attempts made to fill in the gaps inevitable at this stage 
of the work. 

"A feature of the programme of work has been the reduc­
tion of the number of diagnostic features used. Most published 
work contains a mass of microscopic measurements, of which 
very few have any diagnostic value, becat1se of the wide varia­
tion within a species. At any early stage, a detailed study was 
carried out, bu t after some thousands of measurements were 
made, it was found that the greater number of the figures 
obtained were of no diagnostic value. As a result, the investi­
gation was limited to those features which had proved of value. 
This not only allowed more rapid progress to be made, but 
greatly simplified the task of using the k~y. It is tho~ght that 
this key, which is tentative only, and destgned to b~ m~proved 
as further studies are made, will form a useful begmnmg to .a 
general key to the identification of Austr~lian timbers. It IS 

the most ambitious attempt so far made 111 such work, and 
cannot claim to be bv any means perfect. 

"Another feature 'to be noted is that a ~inimu"! of IO 

I Of each species h:l\'e been exammed. l•urther, 
samp es · 1 • 1 

1 h ·e not been used unless botantca matena ac-sampes av f I'd .. . · d h m so that no question of doubt u 1 enuhcat1on 
compame t e , 
arises. · · · . 1 1 h · d of the "E . ntal work wtth a 1 samp es as constste 

xpenme . h · b d e -dry . . of basic densttV (t at IS, ase on ov n 
deternunatton · · · -. h d volume when soaked), macroscoptc exammauo~, 
welig t. an p'lc e"amination of thin sections. 1\lacroscoptc 
an< m1crosco " ' - · f h 1 f the . ions have covered the descnptton o t e co or ~ . 
examu:at fi T t grain and general external charactensucs, 
woobd, It~ sst \-y~er ~cs~ and the determination of the size ~f 
r:he urntdng shp_ln mbe~ over a definite area. Microscoptc 

Ores an t etr nu . f e P . . h . I d d the preparation o transvers , 
exammatiOnS ave ~nc u e·ons from each sample, and the 
radia~, a~d tanfgehnttal sect! ra}·s and 'parenchyma cells as 
exammatton o t e pores, , . ' 
revealed in these sections. 
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"The results of all the experimental work h_ave _been 
tabul:ued, and from these a tentative key for the tdenttfica­
tion of the species listed above has been drawn up ...• 
Photomicrographs depicting the typical appearance of t_he 
t ransverse and tangential sections of a number of t he spectes 
examined have been included." 

Les production s vegetates du Sahara et de ses confins nord 
et sud. By ALG. CHEVALIER. Revue de Botanique Appliquee 
& d' 11.'(1·irulture ~ropicale (P aris) 12: 13J- 134: 669-924, 
Sept. Oct. 1 932.. 
The scope of this important work is indicated by the chapter 

headi ngs of the four parts and three appendices, as follows : 
l. THE COUI'\TRY, THE VC:GETATION1 AND AGRICULTURE (pp. 
669-7 10) . (1) The Sahara and its vegetation. (2) Agriculture 
in the past. (J) Present conditions of agriculture and cultiva­
tion. IJ. PRI:\CIP-'\L CROPS AND VEGETAL PRODUCTS (pp. 71 I­
h~) . ( 1) The Date and Doom Palms. (2) Cereals of the semi­
desert regions and oases. (3) Fruit trees. (4) Cultivated forage 
plants. (5) Legumes and spices. (6) Plants yielding fibers and 
ot her industrial products (tobacco, henna, dye-stuffs, per­
fumes) . (i 1\ative plants used for food. (8) Woods. III . 
:\N:'\OTATED UST or THE 1!\DJGENOUS AND INTRODt;CED 
l'LA~'TS USED BY THE NATIVES OF THE REGION (pp. 82S ·898) . 
IV. FuTURE or AGRJCULTt:RE I:\ THE SAHARA, AND C011:CLU­
~roxs (pp. 899;)11). APPE:->DIX I. Sahara acclimatizat ion 
gardens and experiment stations (pp. 912-916) . II. Collection 
of scientific specimens for study (pp. 917-91 9). Ill. Biological 
research on desert n·gctation in other countries (pp. 92o-923) . 

Premier complem ent a l'etu de physique et mecanique des 
bois coloniaux. /lctes & Comptes Rend us de I' /1 ssociation 
Colonirs-Scit•nces (P aris) 8: 90 : 222- 233, Dec. 1932. 
P art.of the ~rst suppl_ement to Etu1e physique el mccanique 

drs bots colomaux, wluch was pubhshed in J antJary 193 1 
(see ~t·opical Woods 26: 41). The report gives t he results of 
t ests, following the Monnin method, on 53 lots of timber of 
44 different kinds, mostly of West African origin . 
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EDI'I'HEd, A NEW GEi'\CS OF \IFXICA~ SIIRCBS OF 
THE FA~1IL Y RCBI:\Cr AI:. 

By P AUL C. STA:\OLEY 

Fi~ld .\1useum of Natura/1/i.story 

The state of Guerrero, whose high and precipitous moun­
tains still are but little known botanicalh·, has ridded to col­
lectors many strange pJants that have ~ot bc~n discovered 
elsewhere in Mexico, but none was less to be expected than 
the shrub described below. As generic characters arc under­
stood in the R ubiaceae, the plant repn:scnts a remarkably 
weJl-<.lefi ncd genus. 

Edithea, gen. nov. . • 
Fruticcs rrunosi pubescentes; {olin opposita membrnnacc~ med~ocn.a 

petiolata; stipulae interpetiolarcs pan·;ae deciduae; mllorc.\cenw~ tcrnnnal!~ 
pedunculata cymosa multiflora, /!ores p~rv1 pe<h.c~llau cbra~tcolau :e.tramen, 
hypanthium rurbinntum; calyx 4.pnrotus, Jacmns angusus crecus, corolla 
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~buloso.infundihul:tris extus pubescens, tubo crasso supra paullo dilatato 
tntus glabro, l~bis hre,issimis ~uberec.tis. in. al~bas~ro contortis; stamina 4 
fauce ~o~llnc: mserra, filamenus bre,1ss1m1s hneanbus comprcssis glnhns 
a~th~ns l1!'earibus basi ~agit~a.tis ~d medium dorsi~xis; discus d cpressus; 
O\ anum .b~locul.are,_ stylo gra;1lhmo mdu~ glabro! sugmatc bilobato, ovulis 
numeroSls 1mbncnus plaeenus septo peltanm affix1s; fructus cnpsularis. 

The genus consists of a single species : 

Editbea floribunda, sp. nov. 
l R_n~uli gr:ciles subterctes, ?ovellis vindibus glnbratis, internodiis brevi­
.1us, supul?c .• 1 -1 n~m.long~e. tnangulares aeuminatae villosulac; folia in biceo 
~~~en~ ,,r~d1a, peuol~ ~ae1h 8-'.!o em. Iongo villosulo vel fere glabro ; lamina 
0 on~o.O\ nta. ,.cl clltpuea 7-13 em. longa 3.5-6 em. lata brevitcr acute 
ncumJ.nat~ has1 obtusa ~c:l rotundat.a, supra sparse minute villosula albido­
punc~•cul.ltn c~stn ne~v1squ~ prommulis, subtus fere coneolor ad costnm 
prommcntcm vlllosa nhter mtnutc sparse ,.jllosula nervl·s I t l.b lat 1 • • • a era 1 us utroque 

A~~~::·~~s~~~?2::~;:~?~:~;:~::~~;~~:;~:i~i'l~~!s !cr~f:;~~~~i~~~ 
dense multitlora ramis ~ ~ re. unc a~a c. 4 em .. longa et 7 em. la ta sub­
bus gradlibus d~nse cine;:_me~•:.otorrus s~berectls vel \·aide adscendenti-
4-7 mm. longis gracilibus· h\·~a:th~s, bracte!s mi~utis, pedicellis plerumque 
puberulum, calycis Jaciniis'a~ ste ;: 1.5 ~m. on~m et fere aetluilatum 
I-I.S mm.longis· corolla rub ~1 gulanbus erecns attenuatis puberulis 
. alL-- • r uteaenusspnrsepubcrul 1 · "I 1 m nua:otro apicata IJ mm lo g bo d f ave minute p1 osu a 
rotundatis npiculatis 1 • ~m "1 a, ~u a h aueem 3·5 mm.lato, lobis ov:uo-. 
longus. .\texico: Maifnalte~~s; ant er~~ 4 mm. longae; stylus I em. 
(Herb. Hero!., type). • uerrero, ' arch, 1930, L. Scbulr..L 363 

The relationship of Editbea is und b . 
J)~ppea, which it simulates cJoseJy in OU ted:y With the genus 
leaves and the arrangement f h . ~enera appearance. T he 
for the two genera. but all tho t e_m ofrDescence are identical 
· • e spec1es o ep'fJea · h 
mg a rotate or short-funnel form 11 . . agree In av-
~evcral times as long as the t b coArol ha In which the lobes a re 

· ·1 u e. t ough the 1 
IS so s1m1 ar to species of De'P'n . 1 present p a nt 
h 

. rea, It cou d not b , 
t. at group Without upsetting th e rc1crrcd to 
disposition of the tribe Rond I t"e more or less convention:ll 

'fh" e e 1eae 
IS IH"W genus of \1exica sh I .. v· I "l . n ru )S IS nam d c E 1" mccnt' .I >ran an of the D e I Or ~t lt h M. 

l\luseum of :-,rat ural Hisror) ya~~ent of Botany in F ield 
brary of this institution and th ; f crh years .of work in t he li­
Vinccnt alwa,·s has lJ"An gc a 

0 
t .e Gray Herbarium M iss 

h 
• "'" ·nerous Jn · d" • 

ot er persons in search of inform . al u~g botanists and at1on and 1 · . , n asslstmg them 
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in perplexing bibliographic problems, for which she is excep­
tionally qualified because of her knowledge of botanical 
literature. 

SYSTEMATIC ANATOMY OF Til£ WOODS OF THE 
MAG~OLL\LES 1 

By RoBE RT P. M c L AuGHLIN 

T~is. inv~stigation was undcrtak.en -:vith the object of de­
termmmg m what ways an exammat1on of the systematic 
anatomy of the secondary woods of t he natural order 1\tagno­
liales, as proposed by H utchinson (Jof.), might contribute 
towards the solution of a dtfficul t t axonomic situation. The 
project involved a comprehensive study of the ~lagnohaceae, 
Schizandraceae, Winteraceae, Trochodcndraceae, Ccrcidi­
phyUaceae, Lactoridaceae, and H imantandraceac. 

The botanical literature concerning the order is extensive, 
but there are few re ferences to the anatomy, other than those 
recorded by Solereder (44) . Since the publication of hts 
Systtmatic Anatomy of the Dicotyledons, there apparently has 
been no attemp t to correlate the morphological and anatomi­
cal charac ters of the members of this order. 

The principal systems of classi fi cation of the: group are those 
of Bentham and H ooker (J, .J), based on the De Candolle 
system (q ), of Engler and Prantl (25), and of H utchinson 
(JJ) . All of these have been considered in this study, bur no 
one of them has been accepted in its en tircty. 

The first notable classtfication was that of De Candolle (q), 
who, in 1824, divided the .i\lagnoliaccae, as thi~ group was 
then designated, into two tribes : llliceae, compnsmg the g:­
nera I llicium, <remus, Drimys, and Tasmania; and \lagnoh­
eae embracing lv1agnolia ,V[ap1a ~licbtlia , 'ta/auma, and 
Lirfodcndron. Canclla he e~cludcd from the fa mil y and placed ---...--

1 A portion of a dissertation prescntc.-d to the Fncultr ~f the Gr;~du;ne 
School of Yale Universitv in partial fultlllm<·nt of the rcqum:ment> _l~r thf 
degree of Doctor of Philo~phy. The work was done u~~cr the SUJleri·JMOn o 
Professors Record and Garratt, of the Department ol l•ore~try. 
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in t he Guttiferae. La ter, J ussieu ~ included .Magnolia and 
l.Jriodmdrou under Tiliaceae, and Illicium under Anonaceae. 
Adanson, 2 as a result of his obser\'at ions , united Skimni 
(11/irium), Mag11olia, Cl•ampaca (Jlichr/ia), and :fu~ipijera 
(l.iriodmdro11) under .-\nonaceae. :\ further analysis and 
classification of the family by J ussieu 2 put Magnolia, :fal­
auma, J\ fichdia, Liriodendron, Illicium, and Drim_vs in one 
group and Euranda ('fetmura) and ,\;fayna in another, while 
Canr//a was assigned to the ~leliaceae. 

In 1862 Bentham and Hooker (J, pp. 16-2.o) gave the fol-
lowing arrangement of the family : 

Tribe I. \\'t:->TF.JtA£: (1) Drimvs, {2) Illicium. 
T~bc II. ~IAGNOI.IEAE: (J) <.rdla11ma, (4) Magnolia, (5) M ang/i(/ia. 
I rtbc Ill. ScHtzA:->DREAE: (S) Sfbiumdra, (9) Kadsura. 

The. rcmainin~ genera, which had become associated with the 
family, they disposed of as follows : Canel/a and Cinnamodm­
dron. were transferred to Canellaceae; :frochodendron to 
Araliaccae; flortonia to \lonimiaceae · Calycanthus and 
Chimonanlhus to Calrcanthaceae; Jfap:a to B ixaceae · and 
Tn11us to i\lvnaccae. ' 

__ Hooker az{d Thompson (JJ), swaved bv the a rguments of 
Eichler (21) as. well as by their ow~ comparisons of 'Trocho-
dmdrou and l~uptelea, decided to place th l 
Trochodcndreae as Tribe A to be inserted ebser genTer~buni< ~r 
their p d' I 'fi . , erore n e m 

. rccc tng c assl catiOn. Shortly after th' D d (·> ) 
usmg the system of Bentham and H k IS u ra~ . _o , 
lum to Trochodendreae and z, 00 er, added Cerctdtphyl-

l n 189 p 1 ( r Jygog_vnumto\\mtereae. 
the famil~· :.~t~t th~f; ::;,P tst.cd the following three tribes of 

' ecuve genera : 
I. MACNOt.JEAE· (1 ) Magnoiia (' I d' 

) J' tncu tng \fanvl' ,. ) () •T", (' 
C UC lOg ,11tJmadt>Jaron) (J) \1' kf ' 4 I( ta , 'l l illtl/11110 tn• 

I I. SCIIIZA/il>R.EAE: (s) Kads~a (6) " :a, (4) Liriodmdron. 
lJ I. hJ.lc.:I:A•:: (7) Illicium, (8) Drim Scb(zzandra. 
• ys, 9) Z)•gogpmm. 

l•or the three genera Trochod. d. 
cidipl.>yllum he formed a sepa /n :on, Eupte/ea, and Cer-
d rate ,am 1ly kn T h raccae. At the same time En ler (

22
) own as roc oden-

g segregated Lactons by 
2 Rderrcd to by Parmentier (]

9
). 
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the formation of another family, Lactoridaccae. 'frtraanlron, 
at this period, was referred to as a doubtful. genus of. the 
Trochodendraceae. It had originally hecn descnhed by Oliver 
in Hooker's leon. (J2) as being closely related to '(rocho~m­
dron and Cercidipbyllum. Later, I farms (jo) made of It .a 
fourth tribe of the \Iagnoliaccae, Tctracentreac, on rh~ basts 
of secretory cells in the leaves and the prcse~cc of a pcn~n_rh. 
He divided Trochodendraceae into guptclc01deae, contammg 
Cercidiph)•llum, Euptelea, and Eucommia, and Trochoden­
droideac, composed of the single genus '(rocbod~ndro:7. 

Van Tieghem (.{8) subdi\'ided_ the ge~us Dmnys l~to five 
genera (Drimys, Wintera, Bubbza, Be/ltolrnn, and Exospcr­
mum), and, because of the peculiar vessel-less wood structure, 
united it with Zygogynum, Trochodmdron, and 'felracmtron 
to form a special taxonon:ic group, the l Iomoxylce~, as ?P­
posed to the rest of the Dtc~>tyledons, .the, I fetero~yh:e~. \an 
Tieghem also took exceptton to ~a1ley s classtficat1on of 
Galbu/imima (Himantandra) (2), clatmmg that, although the 
flowers are similar to those of Drimys, the fruit would exclude 
it entirelv from the :\Iagnoliaccae. 

In 1 ~3, Engler (23) presented a reclassification of the 
Jfagno/ia group, in the following arrangement under the 
order Ranales: 

Sub-order 2. TROCHODESDRlliEAt: 
Trochodcndraceac 

<J'rocbodmdron 
Cmidipb_yllum 

Sub-order 4 . ;\UGNOLI!St:AE 
i\fagnoliaccae 

;\lagnolieae 
llliaccae 
Schizandrcac 

~lagnoliineae (cont.) 
Calycanthace:tc: 
l.actoridaccac: 
,-\nonaceac 
;\I vristicaceac: 
Gomortcgacc:te 
Monimiaccac 
l.auraccac: 
Ilcrnandiaccae 

Solereder (-11-) removed Cercidiphy_llum_ from the Trochodc~-
d d Placed it as a monotyJ>IC tnbc under I lamamclt-raceac an , ,. ) 1 1 
daccae. In the opinion of Van l lcghct,n (f'l, ' lOWcver, t us 

t ·tuted a se1Jantc family, Ccrctd1phyllaccae, JUSt genus cons 1 • . [' 1 • ~ 
h had proposed a separate famtly, ~uptl' caccac, or 

~ t~lea. In the same manner, Van Ticghcm w.ould have had 

EJup · s a sole representative of the I~ucomm1accac, ucommza a 
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w_hi~c Sole_reder helie,·ed that it ought to be considered as a 
dtstmct tnhe of H amamclidaceae. 

~.t was suggested by Hallier (29) t hat Dapbniphyllum 
~ tch he. regarded as a transition bet ween .:\l agnoliaceae' 

.amamcltdaceac, and the Amentiferae, be grouped wid~ 
~rocbodmdron and Rbodoteia in a tribe to be known ei th 

Trochodendreen" or "DaphniphylJeen." This would ~raJ 
opposed t? a trib:, ." Bucklandieen:" consisting of t he ~~:~a 
Bucklandza,_ Crrodtpb_l'l/mn, Euptelea and Eucormnia g 1 t . 
tmc that ln rna . D h, . . IS 
'Trocl•od d. ,dn)Rbrespe:ts ap mphyllum, a long with 

~~~ 1on an odoleta, does bear resembla h 
Magnohaccac which Halli "d d nee to t e 
fa""!ilr of the Angiosperms. er const ere to be t he oldest 

hngler and Gilg (2-t) in 1 1? d h 
Engler's sub-order Trochod ~-, rna e t ese cha nges within 
was added to the famih· Ten h 1~ea~2J) : the genus Euplt'lea 
lum_ wa.s withdrawn fro~ t~~cl;tt~~ aceae, and Cercidipbyl­
fam!ly, Cercidiphvllaceae ofth ~n~ placed as a separate 
were left unchanged. ' e su r er. The ?.l agnoliineac 

I_n opposition to the generall . 
cauon, Diels V9) now adva ) dacchept~d theory of classifi-
"!\1 I' nee t e tdca f d' . . • agno raccen Jlliaccen D . o Issoe~anng 
fr~m the Ranal~s and trea~in:~~taccen, and Schizandreen" 
Wtth them he includ . H.-o em as a part of the Anonales 

. cs unantandra d · · ' · 
monotyptc famih· Himanta d ' cstgnattng it as a 

J ·' n raceae 
n 19ZI I lutchinson (?4) pro osed " . 

the order i\fagnolialcs as d' . P( the establishment of 

P
has· d h ' Isttnct rom the R 1 . tze t IS proposal in a !at . . ana es." H e crn-

~s new classification on the gr:u~~b~~canhn (35)! justifying 
. csetwoordcrs"ma\'havcbee at e considered tha t 

~Jvc s!ocks and han: clevclo ed ~I evolved from. separate primi­
mson s classification of t he ~1 o~_glpa~allcl ltncs." H utch-

agno ta es IS as follows · 
I. Magnoliac.,ac · 

l • .\lagno/ia IJ. Winteraceae 
2, 'lalnuma 7· Illicium 
3· Mid•r/ia 8. Drimys 
4· .\langliflia Jl/imrra 
S· Aromadtndron Btlliolum 
6. LirioJmJron Bubbia 

Exospn-mum 
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Winteraceae (com.) 
9· Z.vgogynum 

\'. Himnntandraccae 
13. llim<mtandra 

III. Schizandraceae \'I. c~rcidiphyllacc:u; 
q. Ccrtidipb)'llum 

JC. Kadsura 
1 1. Scbi::andra \'II. Trochodendraccae 

IV. Lactoridaceae 15. •rrocf.odmJron 
1'!. Ltutoris 16. Eupulm 

7 

It may be noted that in the above classification Hutchinson 
fails to include 'l'etracmt1·on and Eucommia, which arc usually 
associated with this group. The latter genus he accounts for 
by assigning it to Eucommiaceac (35), but completely ignores 
t he former. At an earlier date (JI) he stated that both of these 
genera were "better placed in Jlamamclidaccae." 

Those genera not included in this classification of I futchin­
son's, which have been mentioned as having been associated 
with t his group at one time or another, arc listed in Index 
K cwensis among families of other orders, as indicated below: 

Canellaceae: 
Candia• 
Cimuzmodmdron ' 

Dilleniaceae: 
'/~tracn-a (Eura11da)' 

Eucommiaceae: 
Eucommia 1 

Euphorbiaceae: 
Dapbnipbyllum 1 

Eupomatiaceae: 
Eupomatia 1 

Flacourtiaceae: 
,\/apr<! 4 

Hamamelidaceae: 
BucHaudir.' 
RboJoltta 1 

;\lonimiaceae: 
lfortOIIiU 4 

~h·rtaccae: 
;\lyrtus ('l~mus) 4 

I ndex Kewensis also lists 'tasmania, Bdliolum, Bubbia, and 
Wh1tera as synonyms of Drim_vs, anJ Exospermum as a 
synonym for Zygogynum. Bdliolum, Bubbia, ll'intera, and 
Exospermum may be sub-genera of Drimys and Zvgogynum, 
respectively, or they may posstbly be distinct genera. 

I An examination of the wood of these genera mdtc:ttcd that they had been 
correctly excluded from Hutchinson's order Magnolialcs. 

• N'o wood of these genera was available, but their an;~tomtcal dc,;criptions 
in Soleredcr's Syst . .dnat. indicate that they also had been correct!)· excluded 

from the above· order. 
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. In the ]ast fe w y:ars Dandy (10-_16) , who has had at his 
dtsposal. t ype specimens of practJcall~ . C\'ery species of 
i\lognolmceae, as well as a wealth of add1t10nal material, has 
~~ggcsted the ~reation ~f four new genera under that family. 
I he~e. accordmg to h1s. pla.n, are : the monotypic genera 
~lmn~nd~a (formerly Mtcbelta. Cat~cart~i Hook. f. & Thoms.) 
.md _J acb)Jarna:"; t~e genus 1\ mt>na, WIth two species ( t , e 
spt.><:les ~cmg ll.mtna Duprrreaua (P ierre) Dandy, form~/r 
J~!a~nolta Dupm·rana. ~ier:e, syn. 'J'alauma Duperrcan~ 
I· & G.); and Elmtmllta w1th about seven species l ·Jc 1 
s g 1 h r · . · aso 
ug_ cste: . t e rormatwn ot the tribe Liriodendreac, for t he 
genu~ ';modendron, and the tribe Magnolieae, to include th 
rem:~mmg genera of the family. H e also reclassified m e 
species of this family in new combinations and• h andy 
se,·eral ncw species. ' as propose 

. The ~istory of the order is incomplete withou 

~~~~~~sts ~ne~llotghical re~orhd, prlimitive featu res re~a~~:t bmy~~; 
'" ' e part It asp aved · h trace the origin of the An . . m t e recent attempts to 

. 'h . gtosperms. 
r e foss1l rt><:ord of the l\la r · 

Only a brief rcsum:· th f, gno .1
1
a
1
s IS long and extensive. 

f: .
1 

. ~, ere ore WI be p d h N 
rum}' ts better represented in ' resente ere. o 

Cretaceous Period than :\I !'the forest flora of the Cpper 
ha,·ing been described f~r :~ro taceae, 25 species of .Afagnolia 
ably be questiont'<l hut ~era . Some of these mar justifi­
These species have' been ~an~ do( them seem to be authentic. 
the Atlantic Coastal Pla·1 ofun ~ni western Greenland; along 
. · • n, rom ,, a t h ' ,r· 1 ~ western interior ~·orth A. ' . r a s meyard to T exas; 
\ ancou\·cr Isla!td . p I. menca; western Canada and r , ortuga . M · o.ocene records w'1th b ' 1 orana ; and Bohemia. The 
th f 

' a out 2.0 sp · II . . ose o the L:11per C ·t ectes, are a dtstmct from 
p · rc aceous and 11 · "emams both of R equa Y wtdely· distributed 
, II ower par ts and f ch . . . . 

v.e as lea\'cs ha··c ll c d 0 aractenst1c fru1ts as 
pr • • cen roun · h ' 

< t~ercn t species of this enu m t e rocks of this age. Eight 
OIJgocene, all from E g s have been described from the 
rcpres<.•n tativcs of th .urope . . I n all probabilit y t here were 

Peri d 1 e genus m No th Am · · . M' 0 ' mt as yet no tra f h r enca d urmg thts 
'IOtene species have he~~ o t em has been found . Sixteen 

Nonh America. Th 1 · recorded from both E urope and 
e c osmg da "'S of t h 1' . 

J e ertJary have dis-
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clo~ed I I sp~cies from :\orth America, Europe, and Asia, 
wh1le the Pletstocene records are as vet restricted to remains 
of M. ::irginiana L. from deposits in 'southern Florida. 

The case. of Liriodmdron is very interesting, for but two 
representatl\·es of what was once a far-flung race, upon which 
the sun never set, and as ancient as ,\/agnolia, now remain. 
One of these species is restricted to eastern, cast central, and 
southern United Stares, and the other to an area of approxi­
mately equal size in China. The latter species so nearly 
r~sembles the former that until fairly n:ccntly it was con­
Sidered merely as a variety. 

The family l\.Iagnoliaceae ami its allies have playt~d an im­
portant part in recent attempts to trace the origin of the 
Angiosperms. In his original system I Iallier (28) regarded the 
family as representing the most pr11nitivc existing member of 
this class, and compared the elongated axis of Jfagnolia, bear­
ing numerous spirally arranged free sporophylls, with the 
sporophyll-bcaring axis of Benncttites. A hypothetical group, 
Hemiangiosperms, combining the present primiti,·c stem 
structure of Drimvs with the acvclic arrangement of the 
sporophylls of Jfagnolia, was regarded as conn~ecting \lagno­
liaceae and the other polycarpic families of the Dicotyledons 
with a Bennettites-like ancestor. This \'iew has been de­
veloped by Wieland (5o, J!), Arber and Parkin (1), \\'ern­
hams (-/9), and others. Hallier, however, has more recently 
revised his system and in this revision regarded Bcrberi­
daceae as the earliest existing fa mil)' of the Angiosperms. He 
suggested the derivation of both the Dicotyledons and the 
.Monocotyledons from a primiti,·e type of this familr, the 
ProberberiJeae. Finally comes Hutchinson's C'N) proposal as 
previously mentioned, placing l\Iagnoliales side by side with 
Ranales as the existing primitive orders of the class. 

Considerable stress, from the viewpoint of phylogeny, has 
been placed on the conifer-like ~tn~ctu~c of l~ril?l~'s, 'froc~o­
dendron and 'fetraccntron as md1catmg pnrmt1vc ortgtn. 
Thomp;on and Bailey (45), after a careful investigation of 
these genera and of others closely allied to them, rcspon~icd 
to t he t heories held by Holden (Jl) and many other botantsts 
and geologists, as follows: ''There seems to be no evidence to 
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indicate that 'TetracemrM, 'Trocbodmdron, and Drimys once 
possessed vessels and have lost them. I n fac t, all the evidence 
at hand seems to indicate that these genera have retained 
a number of ancestral Gymnosperm characters .... T he 
Magnoliaceae and allied families are extremely variable in 
their extern:tl and internal characters a nd show numerous 
transitions from apparently primiti,-e to advanced and 
highly specialized types of structure. This is true o f the flower, 
leaf, node, xylem, phloem, cortex, and other par ts. It appears, 
accordingly, highly improbable that the members of this 
group are forms that ha,·e been reduced from advanced and 
more complex types of Angiosperms." 

Shortly thcreaiter, Jeffrey and Cole (J6) stated that they 
had d1scovcrcd that, as a result of injury, peculiar tracheary 
str'!cture;, arc developed in the roots of several species of 
Drrmys. I hey regarded this as a re,·ersionary return of the 
vessels fonner~y oc.curr~ng in the genus. They considered the 
absence of pcrtoranons m these elements as merclv a technical 
di:tinctio~ ~let ween vessels a~d tracheids. Accordi~g to Mohl's 
V1 ) definition of a \"essel, thts was a ma jor oversight on their 
parr. -

T h1s ~·ork of J ~~rey a~d Cole spurred Thompson and Bailey 
(.;6, P· ) IO) to re-tn\'Cstlgate the situation and their findi ngs 
are as quoted h '· Tl 1 • -. . . ere : te sea antorm trachearv elements that 
?ccur 10 '"JUr~~i roots of lJrimys coloratura ar~ not vessel-like 
m structure. I he~· ar . t\-n· 1 h ·d h . . . 

• • J • ~ • ,.tea trac et s, anng trans1t1onal 
pitting, such as occur 11 m . p ·d h 

d A . • , 1 an) ten op yta, Gymnospermae 
an ngiOSJlerm·le I he\' · · · · ' f cr. . ' · • occur In unmJurcd stems and roots 
o tltact111ron, 'Trocbodendron d D . . . h 
Jctfrc}' and Col l' i . ' an nmys, a pomt wh1c e t H not ment1o ·r 1 • 
the xvlem of these enera n. rue vesse s do not occur m 
logical or n"olo ·1,. gl .d' and there appears to be no physio-

'" ' g .. a evt cncc f, · h 
dt·gencral e Dicotrl • l h or supposmg t at these arc 

I . . et ons w ose ancestors d t 
\'css~ s m the scl·ondary wood." possesse rue 

\\ ~eland (5o, 5 1 ) has shown that sc 1 • .. 
to prr.!dominate in th. .. 

1
. _a anform p1ttmg tends 

f h c cau me centrifugal ·I " f 
o t e ~Iesozoic Cycadcoid Th X} em o many 
pits often tend on the eahe. d t:se trans\'ersdy elongated 
bo ' one an to b k . II rdcred pits of opposite or 1 ' rea up mto sma er 

a ternate arrangement, or, on the 

~0. 34 TROPICAL \\"0005 r r 

other hand, to contract into a single row of oblong, o,·al, or 
nearly circular bordered pits. Brown (6), on examining per­
fectly preserved specimens of c_vradeoidea J)artot?i place~ 
before him by \Yieland, confirmed the presence of th1s scalarl­
form pitting on the end and side walls of the trachcids. These 
reminded him at once of Afagnolia. He says: " T he c\·idcnce in 
support of the hypothesis that scalariform pnting is primitive 
is convincing. I t is evident that the process of the breaking up 
of these pits into circular ones was in progress in the ante­
cedent Cycads." H e therefore agrees with Thompson and 
Bailey and disagrees with the theory of J effrcy and Cole and 
Bliss (5) that scalariform pitting is the result of the fuswn of 
circular pits. The recent investigations of Frost (-76, 27) sub­
s tantiate the conclusions of Thompson and Ra1ley and of 
Brown. T he latter attributes the discarding of the scalariform 
mode of pitting on the side walls to the fact that these pi_ts 
lose their alignment because of the fact that they are m 
contact with a variety of cells differing in size and shape. 
C ircular pitting is more adaptable under these Circumstances 
and has thus come to prevail. 

The primiti,·e morphological features of this order, as de­
scribed by Hutchinson (J5) and_ others, are matc~ed by manr 
characteristics of the xvlem. Th1s study substantiates the fact 
that the following vess"el characteristics, which Frost (26, 27) 
indicates as primitive, are possessed by .\la_'l/TO!ia, and, to a 
greater or less degree, by the other member~ of the or?er: 
great length; small_diame~cr; polygonal outlme; profus_10n; 
scalariform perforations w1th many bars, and the openmgs 
between the bars bordered at the ends, to the middle, or 
completely; highly inclined p~rforation .l?latc; scalariform 
pitting; and walls uniformly thm. l n addition, the fibers arc 
long to extremely long and possess bordered p1ts, and the 
members of \\'interaceae and T rochodendraceae possess con­
siderable diffuse parenchyma. 

For this investigation, wood of 16 species of Ha~nolitl, IO of 
'Talauma 9 of MicJJelia, and several spec1mens of each of the 
remainin~ polytypic genera, as well as of the monotypic 
genera, were available. No specimens wen: available f~r the 
three possible sub-genera (IPinura, Bellrolum, Bubbra) of 
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Drim_y.r, which are generally concei,·ed to be synonymous with 
the la tter and are so dassifi~d ~~ r~dcx ~ewensis ; t he possible 
sub-genus E\·ospmnum, wh1ch IS ltsted m l nde.x Ke wensis a 

. h '7 h . s synonymous w1t "ygogynum; r e two new monotyp1c genera 
(Airimandra and Pad,ylarnax), recently proposed. bv Dandy 
(11) ; or his new Kmn-:a, which contains ~ut t wo species. In 
most. c.ases se,·eral spec!mens (often from different sources and 
locahtres) .of each spec1e~ were at han~. T~e writer considers 
t he matenal representat1~·e enough to JUStrfy h is conclusions. 

Sn;,all shample ~locks of what was considered t o be an aver­
ag~ ~r t c specimen were treated in the usual manner of 
sottcn•n_g by ~eans of hydrofluoric acid. Cross, radial, and 
tang~nt1al sections, abou~ I 5~-t . thick, were made from each 
block and •!wunte.d unstamed 1n glycerine jelly. The macer­
a~cd material, wh!ch was .prepared with Schultze's solution, 
:as also ~lotmtcd m glycenne jelly . This medium has an index 

f ref~actton of I :44 and w~en used on unstained material is 
fr~qucntly ~upenor to stamed sectio ns for observin such 
n~m~te d;taJls as. the pitting of fibers or vessels as wclf as for 
the (;ro.a

1 
er d~tatls ~f outline. Added to the abo,·e feature is 

t e ac1 It\' With wh1ch · 1 b 
d

. ·h . . . matena may e prepared with this 
me tum, t e rapiditY With ·h' h . d . . 
even wh h . • . \\ IC It nes, and Jts permanence 

T h en. t c mount IS left uncemc.:ntcd. 
e wmer agrees with D h ( ) h .. . 

numerical \'alues for the . es: 20 t at unqualified 
practically worthies ddlmensJOns o.f wood clements arc 
" h . s an may be 1 d' " 1 h w ere the sampling 'ustifi d. . . ~IS ea tng, a m t at 
means of assessing !i nifi e It, s.~atJ~tlcal methods pro\.· ide a 
merclv used to sup 1 g cance. \\here these values are 

• P cment other feat . h . f 
two woods, statistical meth u res 1n t c separation o 
I n t he J:tttcr case th ods are not necessary or justifiable. 
fiLers, or the like' ,,.1e1 r~ndom measurem ents of so vessels, 
· • .,.1 gtve a 1 'd f 

SIZes of the element for the s c :ar I ea o the predominant 
necessary where the . pe:lmens, though more may be 
measurements can b~ ang~ilwlthJ n t he sample is wide. These 
determine the diagn ~e~ Y made and will be sufficient to 
the case in question ols:h•: Importa nce of the matter o f size for 

1 • · IS mcth d h · port >y Chattawav (?) h b 0 ' w 1ch has been given sup-
largest and the ?.S sm 'u as een followed in this study the zs 

a est elements being measured in each 
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case; l\liss Chattaway's proposed terminologr has also been 
used . The vessel mem hers were measured from the top of one 
perforation to the bottom of the other. This distance is fairly 
constant, much more so than the total lengths, for the latter 
vary wit h the lengths of the tails that often arc present. 

DESCRIPTto~s or THE TREES AND Wooos 

Magnoliaceae 

The most recent work on the botanical classification of this 
famil y has been that of Dandy (w !.f), who has had available 
for his studies type specimens of nearly all the species and a 
wealth of additional material. As a resul r oft his critical anal y­
sis, he says: "I have come to the conclusion that much of the 
confusion which for a long time has existed in this group is 
due to the various interpret ations of the limits of the genera. 
If t he very distinct genus Liriodt:ndron be left ~ut of consid.er­
ation-and, in my opinion, it should be set as1de as the tnbe 
Liriodendreae,S the remainder of the family, forming the true 
l\tagnolieae, is an extremely natural group, about the numb~r 
of whose constituent genera there has_ ne\·er b~en a?y um­
formity of opinion" (2..f, p. 257). In lunh:r drscusstng . the 
L\lagnoliaceae he adds to the s1x genera prevJOu~ly recogmzed 
four new ones, Kmcria, Pacb)'larna.\', d!Cimandra and 

Elmen·i/lia. . 
According to this classification t~c fa.mily consists of t~n 

genera and about 150 species. It 1s w1~cly rep~esentc~ m 
North Temperate America, The \\est .I miles, Braz1l, ~~d ~.ast 
Asia. Fossil species indicate that m Cn.:taceo~s and I ertJary 
times the area of distribution extended entirely across the 
north temperate zone as far north as Greenland and Spttz­
b d 1 incldded Australia. The present anomalous 

d~rg~bn, ~n afsoL. 'od#ndt·on i~ exr)lained by the existence of 
1stn ut1on o trs • r , · f 1' 

closely related fossil species in the ferWlry beds o ..,urope 

a nd G reenla nd. 

' Reichb. Handb.: 178 (l8J7). Spach. hist. Nat. Veg. Phan. 7: 486 (1839), 

also segregated this as Li riodcndreae. 
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The family is composed e~tird_Y. of trees or ~recr shrubs, ~ith leaves 
alternate, ~implc, entire (lobed m f.modt7~ron ); sup~lesllarge, ~ec•duous, en. 
cJo,ing the young buds: fl~we~ large. so n~rr •. ra~ma _or ax1llary, perfect; 
sepals :md petal soften s1m1lar, m several senes. !mbncate, s.tamens ~umerous; 
hypogynous, free: anthers long, :-edlc;d, openmg lengthw•se; pollination by 
insects; carpels numerous: 1-c~ed, sp1rally arranged on. an often elonga ted 
nxis, rardy consolidated m fruit; ovules : or more; fruit dry or succulent 
opening by ab:~xial suture; seeds large; endosperm abundant, oily; embry~ 
\·c:ry ~mall. 

The woods of this family are moderately soft, rather fine­
textured, generally straight-grained, easy to work, and t hus 
\\ell suited for interior woodwork and general carpentry. T he 
sapwood is often white, while the heartwood is usually yellow 
to brown, sometimes greenish yellow to purplish. 

The gro\\ th rings are sometimes indeterminable, because the 
wood parenchyma bands, which appear to terminate the sea­
sonal g;owth in the temperate zone species, often lie close to­
gl:the~ 1n small complexes in the trop ical species. Sometimes 
one of these bands ends blindly, again one may diverge into 
two or more l_ayers. The bands are 1-ro cells wide radially and 
on cro~-sect1on the cells are arranged in radial rows which 
usually co;respond to those of the fibers. Occasionally, single 
fibers arc Interspersed between the cells of these bands. The 
meddubllary rays are moderately numerous, moderately high 
an. road, heterogeneous. 

fhe vessels are small t h I . . o rat er arge moderately to very 
!'umd~ro~Jbs, 5?htary or In radial lines (or g;oups) fairly uniform 
m lstn uuon Vess 1 ~ • ' simple) w'th : . C e per orations are scalariform (rarely 
vessels 'arel al~ er} e.wh to numerous bars. T he pits into the 
elongated (;t . o~t Wit out border when adjacent to fibers; 
when adjacen~1~0 \~~g\:s to the vessel axis) ; in a vertical row 
gated and with un'l 00

1 
d .Parenchyma; often greatly elon-

• atera pit co I h d' ay parenchyma· pit · h l mp ex w en a Jacent tor. 
ting is transi'tional:lrs ~(~bordered . The intervascular plt-

Libriform fibers u~ sci~ a.nforn:, rarely opposite . 
mass of the wood ·~~ Y 10 radial rows, comprise t he ground 
tapering graduall . · ey .are short to very long, s lender, 
p1ts with slit-like) to a POint, and having circular bordered 

apertures. 
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.MAGSOl.lA L. 

The genus Jl!agnolia, containing about 70 species of decidu­
ous or evergreen trees or shrubs, is widely represented in 
temperate ::\"orth America, temperate and tropical East Asia, 
and J apan. Fossil remains indicate dearly that the genus once 
occupied a very extensive range. 

Leaves alternate, entire; stipules enveloping rhe bud and leaving con­
spicuous, encircling scars at each node; flowers solitary, terminal, appearing 
before or with the leaves; sepals 3, sometimes pctal.Jike, deciduous; petals 
6-t 8; stamens and pistils numerous, crowded on the receptacle, the stamens 
hypogynous; carpels dehiscent, opening on the back and exposing the seeds; 
seeds usually scarlet and suspended by slender, thread.like, stretching 
filaments; testa with outer wall fleshy and inner wall hard, bony, flattened, 
and more or less grooved; endosperm copious; embryo minute. 

The Magnolias, with their large white, pink, or purple flow­
ers and handsome foliage, arc highly decorative and are ac­
cordingly much in demand for ornamental purposes. Several 
showy Oriental species, with flowers appearing before the 
leaves, have been introduced into general culti\·acion in 
Europe and America. Essential oils for perfumes are derived 
from several species, and decoctions of the flowers or seeds of 
many species are claimed to have medicinal properties. The 
general properties of the wood are similar to those described 
for the family. 

!v! inute anatomy.- Pores very numerous, so-1 so per sq. mm., 
small, polygonal. T/esse/11umbers short to long; perforations 
scalariform bars 1-20, or rarely simple; intervascular pitting 
scalariform

1 

to transitional, rarely opposite; vessel-ray pits 
horizontally elongated, unil.aterally ~ompound. Fikers sh~rt 
to long; pit borders small, ~trcd~r; ptt apert~tre obh~ue, ~Itt­
like, exceeding border m•tltnes. I a_rmcbyma 111 termmal hnes 
1-8 cells wide. Rays mo~er~tely h1gh a_nd moderately br~ad, 
heterogeneous the multtsenate ones w1th !-several margtnal 
rows of upright cells; cell contents usually a brownish gum; 
oil cells absent or rare. 

MJCHEI.IA L. 

This genus, containing about JO species, confined to tern-
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pcrate and tropical East Asia and J apan, ts composed en­
tirely of trees and shrubs. 

The flowers are solitary, axillary or terminal: sepals and petals similar 
9"""'5 or .more, 3 or ~ore seriate: stamens as in .\fag11olic; gynophorc stalked; 
carpels 1n a loose sptke: sugma decurrent; ovules z or more; fruit a loose 0 

dense elongate spike oi coriaceous, dorsaUy dehiscing carpels; seeds as i r 
Jfagno!ta. The general properties and minute anatomr arc similar to those 0~ 
.\fagnolia. 

Minutt anatomy.-Pores moderately numerous to numer­
ous, less than 40 per sq. mm.; moderate-sized to rather large 
lless than 250J.I in diamete_r) ; round to oval. Vessel members 
lon~ to very long; ~~rforations always scalar iform, bars very 
f~"~ less than 8. ~tbers very long, to 2.4 mm. Parencbyma 
stmtlar to .\fag_no!ta. Rals rarely without oil cells dispersed 
among the upnght margmal cells. 

ELllffiRRILLJA Dandy 
Trees with lcav · · 1 

Rowers solitary o;si~n~;~~~:.:r:f :S unscarred: stipules free f~om the petiole; 
dunclcs elongated sl d S I - J, perfect, bud enclosed m z bracts; pc­
narrow at the ba: . en cr. epa s 9- I 5> sub-similar, the smaller ones inside 
. se, stamens numerous r ·ed 61 h • lmear rntrorse d-L'sce . . • ecun: ; aments s ort, anthers 

, • • em nt. connecu\·e draw . h 
gynacocm sessile, subcvlindrical· c n out mto a s ort appendage; 
fruit subc}·lindrie21 ··h • arpels numerous, crowded: ovules~ or 4 • 

d 
., Wll m:~ture carpels (; • d h' • o~al suture, or sub-obion ";th ree, conaceous, e 1scent on the 

dehiSCcnt: seeds 1 4 
free ~~m k· ~~~u~el carpels concrescent, fleshy, in­

strand. ' ' P .e) an late, suspended in a thread-like 

!lfinutc anatomv.-Porn d 
solitarv or in rad· ·,alit. mo eratelyfew,6-15 persq. mm.; 

J nes of "-6· d" 1 d" walls 2-5J.I thick l'css 1 . b- , ra ta tameter to 200~t; 
. I . . e t~<em ers o 6 I I I c uons sea ar1form with 

1
_ 6 b . · · mm. ong ; penora-

form or someti~es t .. ars; mtervascular pitting scalari-
ranstttonal· spiral b T.'" t 

2.45 mm. long; walls "- h.' . sa sent . rtuers up to 
Parenchyma i

1
; term in al-l" 5J.I t tck; ptt borders 3-61' across. 

R m~:s 2-5 c 11 · d ays up to 28 cells (8
5
o ) h" h e s Wt e; cell walls smooth. 

(max. 56J.t); oil cells ave~age1~ 5 an? 1-:3 (mostly 2) cells wide 
No features were fo d 

0
J.I. m_ dtam. 

Micbelia. un to dtsttnguish this genus from 

TALAUMA Juss. 
A genus of about so kn . 

own spectes, occurring generally 
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throughout the tropics, exclusive of Africa. Mostly medium­
sized trees or shrubs; occasionally attaining large dimensions. 

Leaves and inflorescence of .\.fagnolia; flowers usually large, white; sepals 
3; petals 6 or more, in z or more whorls: stamens verr numerous, in many 
whorls; anthers linear, inuorse; gynophore sessile; ovaries indefinite, 2-
ovuled, spiked or capitate; stigmas decurrent; carpels woody, separating 
from the woody axis at the ventral sucure, and dehiscing so that the seeds are 
suspended from the central axis by elastic cords; !leedS of Jlagnolia. 

Minute anatomy.-Por·es moderately numerous to numerous 
(1o-4o per sq. mm.); solitary or in radial lines; moderate-sized 
to rather large (less than 250J.I in diameter); round to oval. 
Pessel members very long; perforations always scalariform, 
bars very few to fairly numerous (max. 25). Fibet·s very long, 
max. 2.7 mm. Parenchyma in terminal lines, 2 13 (mostly 
3-8) cells wide. Rays rarely without oil cells dispersed among 
the upright marginal cells. 

The wood is otherwise similar to Miche/ia. 

AROMADENORON Blume 

A genus of three species, confined to Java and the ~Iala y 
Peninsula. It was referred by \1iquel (:\nn. 'Vlus. Bot. Ludg.­
Batav. 4: 70, t88o), Bentham and Hooker, and later by 
Prantl, to CJ'alauma, but revived as a genus by Ridley (.p), 
because of its numerous narrow petals (resembling those of 
/IJicbelia), free stipules, elongated peduncle, long connective­
appendage, and indehiscent, fleshy, connate, fruiting carpels. 

Leaves lanceolate, coriaceous, smaU, Iindy reticulated, elliptic-acuminate 
at each end. Flowers solitary, large, terminal, white, fragrant S~pals lanccc; 
late, glabrous, narrow-acuminate. Petals numerous, narrow, hnear-acu_ml­
nate, white. Stamens numerous, half as long as the petal~; carpels connate 10 a 
short cone; fruit 3" long, obo~oid, ro~n~ed. at the ape_x and base, pulp)", 
indehiscent, smooth, green outside, wh1tc ms1de; seeds pmk. 

Afinute anatomy.-Pores 6 9 per sq: mm_.; solitary or in 
radial lines of 'l-4 - walls average 3J.I thtck; dtametcr to 185~. 
//esse/ members u~ to 1.1 mm. long_i fine spirals present or 
absent; perforations scalanform, ~.tth 3 10 or more bars; 
intervascular pitting scalanf?rm. ~•btrs up to '2.5 mm. long 
and 48~t wide; walls 3. 5J.I thtc~; mtddlc lamella muc~ thtck­
ened at the corners, distinct; ptt borders round, 4--6J.11n lilam-
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eter; pit apertures oblique, sli t-like, slightly exceeding borders 
Parmcl>;vma in terminal lines 2-8 cells wide; cell walls smooth. 
R~.vs u~ to 40 cells (1:5 mm.) high a~d 1- 3 cells (up to 9sp.) 
wtde; w1th 1 or 2 margmal rows of upnght cells · pits to vessels 
large, ~adially elongated, unilaterally compound; cell contents, 
browmsh gum; few to numerous large oil cells (av. diam. 9op.) 
present. 

l\1 ANGLIETJA Blume 

A _genus _of about. r_o species, inhabiting the moun tains of 
~rop1cal Asta, compnsmg trees or shrubs with the foliage and 
mflorescence of Magnolia. 

Sepals _3; petals 6 or .more, :z.or more seriate; stamens very numerous 

:::;:s~~~:~~;~~h~s 0~0f: h a~~at~, introrse; gynophore sessile; ovarie; 
ovules 6 or o . f . ~ ea ' sugma decurrent on the ventral suture· 
Magnolia. m re, rwtovoJd; carpels persistent, dehiscing dorsally; seeds as i~ 

Alinute anatom)•.-Pores mode at ·I f, 
solitarv or in radi~l r f -6 r c Y e~, IO per sq. mm.; 
cter I j •p.. Vessel tn~ o 2 ; walls 3P. thtck; average diam-

.·' memvers up to I mm lo . c • scalanform with ,.,_
10 

b . . · ng, penoratwns 
vessel-ray ~itting ~nilat:;~~~~~ten·ascular pittin~ transitional; 
observed. Fibers up to .., _ } c~mpound ; no sp1rals or tyloses 
thick; middle lamella-\':"~· ong and 68p. wide; walls 3-4/J. 
borders round 

5
_
7

P. in ~- •c ened ~t corners, distinct ; pit 
like, slightly ~ceeding b ~~mete~ Pit apertures oblique, slit-
2-5 (3-4) cells wide · celtr ~~s. arencJJyma in terminal lines, 
mm.) high and 

1
_
3 

~ells (a s smooth: Rays up to 30 cells ( 1 

(mostlv 1 or 2) rows · p· up to 65p.) Wide ; uprigh t cells in 1- 4 
observ~d; contents ~ blrtos to. vhessels long, narrow; no oil cells 

Th 
. > Wn!S gum 

ere IS some uncert . . 
the available woods ~mty concerning the authenticity of 

pec•mens of this genus. 

L IRJOOENORON L 

T here are but two sp . . · 
can th h ecJes m this N . , e ot er Chinese B h . genus, one or th Amen-

Leaves decid . ot attam large dimensions. 
DOtCbed at th uous, alternate, long. stalk d 
eacirded b e apex, never pointed· . f • 2-6 !'?bed, nearly truncate or 

'1 a 11Car at each node· fl ' ltlpu ~ cnclosmg the leaf in bud· twig 
, owers sohtary t . 1 • • ermma ; aepala 2; petals 6; 
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•.tame~s numerous~ surrounding the numerous ptsnls, imbricated in a cone­
!•ke a;'Us; anthers !~ear, exrrorse; carpels 1-celled, 2-0\'Uied, becoming dry, 
mdehi~ent and wmged, gradually falling away from the central axis on 
matunty, outer scales persistent for some time; fruit erect, cone-like. 

Minute analomy.-Pores extremely small to small tangen­
tial dia~eter 3~J.I.i _polygonal; numerous, 6o-1~ per sq. 
mm.; sohtary or tn rad1al groups of 2 5; walls 'lf.Jo thick. Vessel 
members short to very long (34o-970p.); perforations scalari­
for~, bars very few .to. few, z. 10; intervascular pitting op­
posite; vessel-ray plttmg untlaterally compound; spirals 
absent; tyloses thin-wal~ed. Fibers in radial rows, comprising 
ground ~ass of_ wood; fatrly l?ng to very long (up to 2.7 mm.) ; 
~ails fatrly thtck (5-7P.), dtamcter up to 50/Jo; pit borders 
c1rc~lar, 2p. or less i_n diam.; apert~res slit-like, oblique, ex­
ceedmg borders; m1ddle lamella sltghtly thickened at the 
c?rners. Parenchyma in terminal lines t 5 cells wide; tangen­
tial cell walls up to 2Ip. thick, deeply and irregularly pitted. 
Rays heterogeneous; uniseriate rays few, 1- 6 cells (4o-25op.) 
high, all cells upright; multi-seriate rays to 4 cells (6op.) wide 
and 6-33 cells high (16o-86op.), with I (rarely 2 or 3) marginal 
row of upright cells; pits to vessels fairly large, simple; cell 
contents often a brownish gum; oil cells absent. 

Schizandraceae 

A very small and ancient family, comprising two genera, 
probably derived from :\lagnoliaceae but evidently a reduced 
type which, together with the separation of the sexes, has 
adopted a climbing habit; found throughout north tropical 
and subtropical regions, with the exception of Africa. 

Leaves simple, alternate, often peUuc~d-dotted_; snpules absent; nodes 
unilacunar· flowers unisexual, small, sohtar)', ;uallary; sepals and peuls 
9-15, scarc~ly distinguishable from one an.other, the inner gradu~lly peraloid, 
imbricate· stamens numerous, short, pnrunlly or wholly unned mto a Aeshy, 
globose m'ass; anthers smnll, ~celled; carpel~ numerous, '~ith 1- J ovules, in 
fruit either spread on the muc~ elongated nxts or crowded anco n _Aeshy n;tass; 
fruit baccate; seeds immerse 1n the Aeshy pulp; endosperm o•ly, cop1ous; 

embryo small. 

ScHIZANDRA Michx. 

A genus of about 6 species of glabrous or glabrate vines or 
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climbing shrubs occurring in India, J ava, China, and North 
America. 

Leaves deciduous, alternate, exstipula te, blades membraneous, entire or 
toothed,long-perioled, punctate; Rowers monoecious, white, yellow, or crim­
son, solitary on axillary peduncles; sepals s-6, imbricate in 2 series, petaloid 
With scarious edges, the outer smaller, deciduous; petals narrower and thick~ 
ened nr the base, s-6. imbricate in J-2 series, deciduous; s tamens s. filaments 
very short, flat, unit_ed. into _a br~ad di.sk; anthers r~rher in trorse; sacs widely 
separated; carpels d•sonct, smbncare sn several serses on an e longated recep­
tacl:; styles very short; ovules '2 in each cavi ty, pendulous; fruit a spike of 
bernc~s on a much elongated receptade; seeds 2 in each berry, reniform, with 
crustaceous testa. 

J:finute anatomy.-Po~es very numerous, 62 per sq. mm. ; 
s~lltary, round to oval, diameter up to J SOf.' ; walls 2-31-' t hick. 
J essr~ membe~s very short t.o short (17<r520f.') ; perforations 
sc~lanfo~m w1~h _I-I 5 ~ars ; mtervascular pitting scalariform ; 
sp1rals fa1rly d1stmct; p1ts to ray cells unilaterall y compound· 
tyloses pre~en~ . Fibers very s~ort, less th~n 1 mm. long; wall: 
4-6~ th1ck! m1ddle lamella slightly to noticeably t hickened at 
cor~ers; Pit borders. round~ 61-' in d iameter ; pit apertures 
o~l!que. Parencb)'ma m termmalli nes 1-3 cells wide · cell walls 
faJrly smooth. -??a;-s up _to JO cells ( I mm.) high and 1-3 cells 
(up ~0 901-') ""'?e; upnght cells in 1-7 margi nal rows · cell 
contents browmsh; 011 cells few (av. 100 . d' ) ' f.' m 1am .. 

K ADSURA Kaempfer 
A genus of about 20 spe · f I' b' . 

temperate and s b . lcAJes_o c lm mg, glabrous shrubs m 
u trop1ca s1a. 

Leaves exstipulate. Flowers unis a) h' 
or in the axis of scales near th b exu ( • w He, yellow, or reddish, axillary, 
and petals 9-n imbricate in bo ase 0 ~hort, lateral, leafy branches. Sepals 
Serics; nlament; very short, f 

3 
utJ sen es. S tamens s-15 or more, in a spiral 

sub-immerse in a Reshv he~e, ~n suflbconna te, often fl eshy; anthers free or 
Ovaries many, densely i~bricat~d. co_n uenr fi_lamcnts; cells small, remote. 
head of indehiscenr fleshy 1 seed' ~ugma sesssle; ovules 2-4. Fruit a globose 
men fleshy, testa cr~stace;us: embe _car~els. Seeds 1 or ~. suspended, albu-

' '1 o msnure. 

Minute anatomy .-Pores modera 
sq. mm. Vessel members with tel~ nu~erous, 1- 15 p~r 
form with 1- 7 bars· int pe[fora~,o~s s1mple or scalar•­
short to long, to 1•

7 
~m ~r~asbocu adr Pltt1~g opposite. Fibers 

., Pit r ers 9J.& m d iameter. 
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Otherwise similar to Scbizandra. 

Winteraceae 
A family of two genera (excluding Illicium) and possibly 

four subgenera, occurring in the Malay Archipelago to eastern 
Australia, New Caledonia, New Zealand, and Central and 
South America. 

Trees or shrubs with exstipulate, alternate or rarely subverticillate, aro­
matic, pellucid-punctate, evergreen leaves; Rowers rather small, !n axillary or 
terminal fascicles or umbellate cymes, of various colors; Roralnx1s very shorr, 
wi th the floral parts arranged more or less in whorls; perianth double; sepals 
~--6, united and rupturing valvately; petals in '2 several series, imbricate, 
often conspicuous in the bud; stamens several, in 1 or several series, hypo­
gynous; anthers introrse;_ carpels in a single wh?rl or ra~ely su~biseriate, 
1-many, free or rarely umted, 1 ·many-ovuled; stsgma sesstle; fruJt baccate; 
seeds with copious endosperm and minute embryo. 

Wood moderately hard and heavy, straight-grained, fine­
textured; vessels absent; growth rings indistinct;_ parenchyma 
d iffuse, sometimes terminal; rays moderately h1gh and very 
broad. 

DRI~!YS Forst. 

A genus of about 35 species o~ shrubs and evergreen ~ec:s, 
occurring from the Malay Arch1pelago to East Australta, tn 

New Caledonia, and Central and South Amenca. 

Leaves pellucid-dotted; peduncles s-many.Rowered, aJ>:illary at t;he ~ase, 
though at first seemingly terminal; Rowers perfect o~ polygamo-<lt~ctous; 
sepals 'l-J, membrancous, united into a globose cal~x, u_regularlr spht when 

d 
'd petals 6-numerous in 1 numerous 1mbncate senes; stamens 

open, ec1 uous; •. 11 1 d' . . Is some 
with thick filaments; anther cells wsde, para e. or 1\e~cnt, ca~ : 
· s rect in n simple (or subduphcate) senes, someumes few, 

ttmes numerou , e glistening 
ovules many; fruit bnccllte, indchiscent; testa crustnceous, . 

M
. 

1 
IO""Y -Vessels absent. <J'racbeids extremely tnu e ana ,. · h' k · 

lon u to .I mm.; diameter up to 48~; walls 7 -8~ _t IC ' i l?tt 

b 
gd, p 5d 

9 12, in diameter; pit apertures obllque, sht­
or ers roun , ,. ' . 1 • 1 s of 

like or lenticular, included; pns arrangeu '? verttca row . 
' I ery numerous at the ends, chiefly on the radtal 

2-Jtl' rapre y 4• bv ,,a d",ffuse and very scarce. Rays uniseriate, 
wa s. armc Y ' · 11 i. 1 • · 
composed almost entirely of upnght ce s, am nm tJsenate, 
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u~ to 11o cells ~5-I mm.) high a~d up to 10 cells ( 195#£) wide 
wtth 1-6 m~rgmal rows of u prtght cells; cell contents Ii h' 
brown; no 01l cells observed. g t 

ZvoooYNUM Baill. 

This g~nus o~ 6 spec.ies, aU native to New Caledonia, differs 
from . Dnmys m havmg the carpels more or less unit d 
espectally m the fruit. e , 

Minute analomy:-f/essels absent. Tracheids extremely Ion 
up to 6.J mm.; ~tdth up to 90#£i walls average 9}Jo thick · ~, 
fnold~sd~ou.nd, dtamete~ 2-12#£; ap~rtures oblique, lentic~l~~t 
f c u ed, f'ts. arran~ed m 1-'l verttcal rows. Parenchyma di£' 
c~fl: an.d a. so:~ conlltmuous terminal lines I- 4 (mostly I or 2) 

WI e, ce wa s smooth Rays up to (\{) II ( ~igh and up to 8 cells (Joo ) ·wid . . ·r ce s 5·3 mm.) 
m diameter irregular) P. e, p tts rather few, round, 3#£ 
cells 1- zo; ~ell cont y ~~r~nged ; marginal rows of upright 
~arginal and inters e~~edlg a~ t~ verx d~rk brow!l; oil cells 
light greenish-yello: ' · 4°#£ m d tam. ; thetr contents 

ILLICIUM L. 
A genus of about 20 specie f 

or small trees in I ndo ~1 I s o e~·ergreen aromatic shrubs 
It is included in the \"l·1·-n't a aya, Cb hma, Japan, and Florida. 

'' eraceae y H h' ( 
present writer considers ito t f I utc mson 35), but the 

u o Pace there. 
l.uves Ieath · Aow ery, ennre, pellucid-dotted . 

I 'den perfect, solitary or fascicled o ·it exsupulate; nodes unilacunar; 
01 • membraneous, imbricated ·an' n ax.a ary peduncles; sepals 3-6 peta-
J-man}· • · 2 sen es d 'd . -senate, anner petals grad all ' ecl uous; pet als numerous 
ous 10 scv 1 • u Y narrow d ·d ' • era sen es; filaments thick· h er, ec1 uous; stamens numer· 
mcrous, a.ovuled· st 1 • an t ers adnate · I follicles fin II , . y e recurved ; frui t a whorl fh • , tntrorse; carpe s nu-
Aeshy ;lbu~! dehasce.nt ; seed solitary, com r o ard, ~rustaceous, drupe-like 

n and mmute embryo. P essed, wuh hard, shining testa; 

Minute anatomy - P mm • r . ores extremely ~ .,
1 
so 1tary; polygonal; small r d' 7u~erous, 16o per sq. 

v esse m.~mbers extremely lon ~ a Ia dtameter up to 451'· 
fl ery obl!que end walls· wall g , P h~o 1.3 mm.; slender with 
~~, Wtth Jo-I 50, of;en a;a:; t 1c.k; perforations scalari-

plttmg opposite to transitional· omos
1
mg bars; intervascular 

' vesse -ray pitting u nilaterally 
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compound; ~1rals not obses~d; tyloses thin-walled. Fibers 
up to 2.21 mm. long; 70#£ (average JO#£) diam.; walls thick, 
~ver~ge 5#£ in early wood and 7P in late wood; pit borders 9}Jo 
m dtameter; pit aper tures oblique, slit-like to lenticular, 
exceeding borders, pits in an irregular, ver tical row. Paren-
chyma diffuse, as single strands, also in broken, uniseriate po-x-o.--! 
terminarlines; cell walls smooth; cells contain a brownish 
gum. Rays up to 25 cells ( 1 mm.) high and width 1-2, rarely 
J, cells (up to 601-1) wide, with 1 -6 marginal rows of upright 
cells; among which are some large, round to oval cells that 
apparently are not oil cells ; cells contain a brownish gum. 

Trochodendraceae 

This family, according to Hutchinson (Js), consists of two 
genera, Trocbodendron and Euptelea, but the present writer 
agrees with Van T ieghem (-/7) in making the latter genus the 
type of a new family Euptelcaceae. Tetracmtro~t has also been 
referred to the Trochodendraceae and will be considered in 
this connection, al though the writer believes that it should be 
made the type of a monotypic family. 

TROCHODE:>:DROS Sieb. & Zucc. 

This oriental genus consists of a smgle species, <J'rochoden­
dron aralioidrs J ungh, an evergreen tree attammg a height oi 
50 feet, occurring in eastern continental Asia, J apan, and 

Formosa. 
Leaves alternate, evergreen, whorled, long-petiolate, serrate, with decidu­

ous sheaths· nodes multilacunar; Aowers perfect, shortly racemose from the 
perulate buds, rather small, with deciduous bracts; perianth a~sent; stamens 
numerous, hypogynous on the exp;andcd. torus; n~thers sh?rt, hnl'ar, exrrorse, 
on slender filaments; carpels 6-IC•, erect an a subs!mple ~nes, connate; ovules 
numerous, pendulous; frui~ d~hi.scent; seeds wit~ co~1ous e~dosperm and 
minute embryo. The wood 1s s1malnr to thnt of Drrmys tn that tt possesses no 

vessels and has very broad rnys. 

Minute anatomy. Vessels and vasculm: tracbtids ab~ent. 
<J'racbeids extremely long, up to 4 .mm: or slightly more; w_tdth 
up to 501-1; square in cross sect1o!' ~~ early wood, radtally 
flattened in late wood ; wall~ 'l~L t~tck 10 early wo~, 6~ thtck 
in late wood; pitting scalanform In early wood; ptts 10 late 
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wood with lenticular, oblique apertures exceedin~ t he circular 
borders which are 6J.L in diameter. Parenchyma In numerous 
interrupted, irregular, uniseriate lines in t he lat~ ~ood; 
tangential walls with slight tendcncr to unevenness ~1m1lar to 
those of Liriodmdron; cells contatn much browmsh gum. 
Rays uniseriate, u p to I 5 cells high, and multisc:riate,.up to 10 
cells wide f240J.L) and 58 cells (1.85 mm.) h1gh With I-Io 

marginal rows o f upright cells ; cells contain much b rownish 
gum; no oil cells o bserved. 

TETRACE NTRON Oliver 

A genus o f one species o f C hinese trees super ficially re­
sembling Cercidiphyllum in habi t and foliage and in the p reS­
ence of the short, lateral spurs, but d iffering from it by the 
alternate leaves, the spiked inflorescence, and the 4-lobed, 
4-spurred fruit. There is much difference of opinio n among 
ootanists as to the proper classifica tion of this genus. 

Leaves deciduous, alte.rnare, ovate-dliptic, short acuminate, obtuse or 
s~bcordate at the base, glandular-serrate, palmately s-7 veined, petiolate, 
\\lthout stipules. Inflorescence a many-flowered spike, produced with a single 
leaf o~ the en~ of .a short, lateral spur. Flowers apetalous, perfect, small, 
yellow1sh, sess1l; "-,th 4-lobed perianth; stamens 4, opposite perianth lobes 
an~ altcr~ate ",th the carpels. Carpels 4, connate on t he inner edge; St)·les 4, 
at hrst slightly rccurvcd, then lateral, and, by the very oblique growth of the 
ovary, finally basal;ovul~ usually 4, pendulous. Fruit a deeply lobed capsule, 
depressed at t~e. apex, W1~ the 4 styles persistent as short, claw.likc: spurs at 
the base,locuhodally deh1scenr, many on a pendulous spike. 

Minute anatomy.-Vesse/s absent. Vascular lracheids (the 
"sho~t trach~id~" of Thompson and Bailey [U]) occurring 
occasionally In smgle or double radial rows of indeterminate 
lcng_th; are of the same shape (squa re or rectangular) in cross 
s~yton as the other (fiber) t racheids but usually arc consider­t ~ larg1er_; abundantly pitted on all sides with round or oval, 
Jhr erech plts and lenticular, included apertures· much shorter 
t. a~ ot1 er. tracheids, o.t8-1.28 mm. (av. 0 .

4
7 mm.) and a 

\Cr},tca ~cries of them resembles a vessel except for ab~ence of 
r:d·r orations; walls of contact usuall y steepl y inclined 7'rach-
t'l s composing g d f · 

roun mass o wood extremely long, up to 
4·5 mm., and up to 6oJ.L square in cross sect ion, gradually be-

N TROPICAL WOODS 
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d. II flattened toward the late w ; 
coming smaller and ra ct y d' 1 lls those between early 
pits apparen~ly co~fine1• to ra ~ a~~an~ed to resemble very 
wood trache1ds bemg me~r an rou s per tracheid), 
long scalariform perforations (2-4 g P d. g the bor-

. h 1· l"k pertures excee m those in late wood wtt 5 tt- 1 e a · 1 wood onlv 
. 6 . d" Parenchyma, m ate " 

ders, which ~re. I" m tam .. rre ular uniseriate lines; tan-
diffuse and m mterrupted, 1 g b' · h Rays hetere-

h II contents rowms . 
gential walls smoot i. ce ( ) . . ate and up to 4. o cells 

s and of two sizes: a umsen 6o ) 
g(eneou ) high and (b) multiscriate 2 4 cells (up t)o h" J.'h 

1.2 mm. . . d cells (1 5 mm. lg ' 
wide in median ~ortiOn an fiP to. i~t cells· .pits to fiber-
with I-'lo margmal rowsl o . upln to oblo' ng tending to 

. s smal ctrcu ar • . 
trachetds numerou ' . ' 1 od· cell contents browmsh. 
scalariform arrangement In car y wo , 

Eupteleaceae 
. b Van Tieghem (-/7), includes t.he 

This family, as p;opo~~dh t Japanese and 2 Chinese spec1es 
single genus Euptetea, wit h bs 
of graceful, ornamental, small trees or s ru . 

EuPTELEA Sieb. & Zucc. 
· led tipulate• · le dentate, slendcr.pcoo • e~ • 

Leaves deciduous, altcr.nate! Sl~~cl~sterson branchcsoflast year sgrowth, 
nodes unilacunar; Rowers In ax~lla ~ abscn t• stamens indefinite, anthers l~e, 
perfect and proterandrous; ~na~:r· carpel~ manr, on oblique, short st s; 
red linear; filaments s~ort, enl • aslendcrstalk,I- 4·0vuled;endosperm 
f .' II obliqudv wmgcd nut et on ru1csma , .' 
copious; embryo minute. 

p ·rs extremely numerous, r2o-zso 
Minute anato"!y.- o,f II d"l"meter up to 8SJ.L· Ve~sd 

l t ary· o sma " ' · · h Per sq. mm.; so I • , rorations scalanform Wit 
I to I mm.; pen' . . . I members ong, up . · 0 lpostte to transltlona , 

"o-nn bars; intervascul~~ ptt.tmg ·11-ray pitting unilaterally 
• :r calaruorm • vcssc h" II d rarely alternate or s b ·d · tyloses very t m-wa e .. . I ot o serve , h" k 
compound; splra s n I n and 451-' wide; walls ~J.L t IC.; pit 
Fibers up to 1.8 mm: o g 2 in diameter); p1t apertur~s 
borders circular, mmute ( J.L I' g borders. Parcncb)•ma 10 . 1. k ch cxcecc m 
oblique, sht- I e, mu wide· cell walls smooth. Rays up to 
terminal lines r or)~ .ce~lsg cells'( I :lOJ.L) wide, with I-6 margmal 
192 cells (3-2 mm. 11g ' 
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rows of upri.ght cells; no oil cells observed . cells 
dense browmsh gum. , contain a 

Cercid.iphyllaceae 

This monotypic family, which is native to Ch' 
~pan, se7ms to the \vriter to be more closely II" ta and 

amamehdales than to the Magnoliales. a te to the 

CERCIDIPHYLLUM Sieb. & Zucc. 

fr! gj~;:n~f one species of t rees, for a long t ime known only 

Leaves ~eciduous, opposite or alternate . nod . ~o the peuole, deciduous· Bower d' . , e~ tnlacunar ; stipules adnate 
emale.p;:dicellate; sepals~ small· Joe~JOus, aXlUary, solitary or fascicled 

.J ·6, shghtly scipitate; ovcles in ~ta s absent; st~mens numerous; carpel~ 
cl~s~er of follicles dehiscent alon ~ rows, descending, anatropous; fruit a 
sht~mgwithin;seedscom ressed g t e ventral s~ture ; endocarp wood an 
coptous; embryo medi~sized., nearllydsquare, wmged at one end. endo:pe d 

, coty e ons flat • rm 

J\1inu/( anatom)· -P . m I' · oru extremely ~·; so ttary, small, less tha ~mm~rous, lJS per sq. 
t~tck. f/u~el mtmbers extremet liOOJ.t tn dtamcter; walls 3J.t 
st?ns or ttps with coarse . } ong, up to 1.6 mm. ; exten­
'~tth 

1
2o-so bars; intervas:PIJials;. P;rforations scalariform 

ttona ; vcssel-rav pitting u ~r pttttng opposite to transi~ 
present. Fibers u'p to 2 7 umlatcrall y compound. tyloses 
4-6~ th' k · · mm. ong d 8 · ' obi' tc .i P!t borders round 6 . ar: 4 JL tn diam.; walls 
anJq~c, ~ltt-hke or lenticular, i:Cltnd d~ampetcr; pit apertures 
cell so m .Interrupted, irre , I u 7 . armcbyma diffuse 
l-2 walls fatrly smooth. Ra ~ ar, untseriate, term inal lines; 
cells~cll~l (to 27p.~ wide; wit~ I up to 35 c71Js (135J.t) high and 
oxal~t~c c s co~tatn a brownish ; 2 madrgtnal ~ows of upright 

rysta s. m an occastonally calcium 

This fam'l . Himantandraceae 
1 Y conststs f 

eastern Aust r N o one genu . d' 
Hutchinson (~~t· II e.w Guinea anJ' 

1~ tgcnous to north· 
loid stamens· ca sIt "a small' and t _e Mol ucca Islands. 
indumentum'•~emarkable in the orde/iur~us.rtlic, wit h peta-

. n avtng pcltate scaly 
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A genus of two known species of aromatic trees. 

Leaves alternate, entire, penninerved; stipules absent, nodes unilacunar; 
~owers hermaphrodite, solitary or paired on short axillary branches, at first 
mvolucrate by two calyptriform, leather)', deciduous sepals; inner sepals the 
one within the other; petals about 7, lanceolate, very similar in size and shape 
to the numerous (about 40) stamens which have the anther-cells separated on 
each side towards the base, opening lengthwise; stamenoides several, subulate; 
carpels 7- 9, contiguous, free except at the base; ovule soli tar)' in each, pendu­
lous from the apex, ana tropous; fruit globose, gall-like, fleshy, 7 to-celled by 
the coalescence of the carpels; seed pendulous, with oily endosperm and small 

embryo. 

Minute analomy.- Pores very few to few, less than 6 per sq. 
mm.; solitary or in radial pairs or threes; radial diameter up 
to 1801'. Vessel members very long, up to 1.1 mm.; perforations 
simple; intervascular pitting alternate, the pits small and 
crowded; spirals very indistinct. Fibers up to 2 mm. ; diameter 
up to 6oJ.t; walls 4-61' thick; pits scattered or in 1-2 rather 
irregular vertical lines; pit border round, 31' in diameter; pit 
aperture oblique, slit-like, exceeding borders. Parenchyma in 
concentric bands 2 ·20 (mostly 4- S) cells wide, about o.6 mm. 
apart; cell walls smooth; cells contain brownish gum. Rays up 
to 41 cells ( 1.4 mm.) high and t 4 (mostly 2 or 3) cells (up to 
96p.) wide; marginal rows of upright cells 1, rarely z; cells 
contain brownish gum; no oil cells observed; intercellular 

spaces frequent. 
From a study of the wood, this genus and family would be 

more appropriately placed with the Anonales. 

Lactoridaceae 

Hutchinson (J5) characterizes the Lactoridaceae as "a 
monotypic family closely related. to . the, Winteraceae, of 
which it is probably a reduced denvattve. I t has also been 

referred to the Pipcraceae (4). 

LACTORIS Phil. 

This genus consists of a single species of shrubs indigenous 

to Juan Fernandez Island. 
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Lea\'es alternate, small, obo\'a te, ~arginate, en.tire, wit.h numerous, mi. 

nute, pellucid dots; nodes trila~unar ; sttpules.large, mterpettolar! membrane. 
ous; flowers polygama-monoe<;tous, small, solitary or up to 3, aXJUary; sepals 
3; petals absent; stamens 6, 10 ~ whorl~; anthers sho~t, extro';'C, 2-c.ellcd; 
carpels J, free; scigma beak-like; ovules 6 m each carpel, tn 2 verttcal se.n es on 
the inuuded placentae; fruit follicular, beaked; seeds 4-6; endosperm copious, 
oily; embryo minute. 

Minut~ anatomy.-Por~s moderately few to moderately 
numerous, up to 18 per sq. mm.; solitary, or arranged in 
radial rows or fans; small, less than lOOp. in diameter. V essel 
members very short, less than JOOp. in length ; perforations 
simple; intervascular pits small, alternately arranged; no 
spirals or tyloses observed. Fibers extremely short, up to 0.5 
mm.; diameter up to 45P.i waJls J p. t hick; pits very small, 
bordered, numerous, irregularly arranged. Parenchyma diffuse. 
Rays extremely high and as broad as the intervening areas of 
fibers and pores on cross section; composed entirely of upright 
cells. 

T_he only material available for study was a slide of cross 
s:wons of I-year-Old stems, which Professor I. W. Bailey 
k1ndly _loaned for observation, and two small pieces oft-year­
o!d tw1gs s~cured from the Gray Herbarium and the New 
1 ork Botamcal Garden. 

At.TJI ICJAL K E \' TO THE GE . B 
!liEU, ASEO UPON THE AN ATOM\' OF THE \VoODS 

I a. \'essels present diffuse od 1 r r . • . . • m crate)' •ew to very numerous usually r ltary 0~ tn r~dtallines (or groups) of 2 to 8 very small ;0 rather 
arge;l~r ora nons scalar~form, rarely simple,' with very few to ex-
treme } numerous bars· tnt . I . . . 
form ra 1 a1 'T enascu ar pttttng oppostte to scalari. 

• re \ ternate erminal h · 
rarely abse~r Ra,·s v~rv 1 parenc yma 1- 20 cells wtde, or 
rather broad (mcXi ·1 ow. to moderately low and very fine to 
geneous wHh t-6 crate. Y 

1
htgh and broad in La(toris), hetero-

' margtna rows of up . h II ' I II f present among the m · 1 ng t ce s; 01 ce s o ten 
very shorr to very lo:r:na ray cells, rarely interspersed. Fibers 
borders and oblique slit't.ukp to '1.7 mm.; fiber pi ts with circular 

b v 1 • - 1 e apertures 2 • esse s absent. Terminal p h · · · · • • · · • • · • · · • • · · · · · · · 
usually uniseriate and disc arenc yma rarely present 11nd then 
:nely high (up to 1 1 mm 2onun~o,us. Rays rather low to moder­
broad (up to JOO 10 ceiis) 5~ ce 5

· and moderately broad to very 
marginal rows 0 { upright ' llc~er?geneous, with 1 to very many 
v·num. 'fracheids composi~e s, otl cells absent, except in Zygo-

g ground mass of wood, very to ex-
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tremely long, up to 6.8 mm.; pits with ci rcular bo~ders and. obliq¥t: 
slit-like apertures, those of the early wood someumes honzonta > 

11 elongated on radial surface and in scalariform arrangement · • · · · 

l a. Vessel perforations rarely simple; bars very few to fairly nurn
1
.erou.s 

) . d' II' ( groups) of 1-8 or so tear.. (less than 15 ; pores m ra Ia mes or . ' . Oil 
Terminal parenchyma lines more than 1 cells w1de, conunuous. 

3 cells present (in the rays) or ab5ent. • · · · · · · · · · · · · · • .. • · .. .. · 
b. Vessel perforations never simple; bars numerous. to ver>: nu~ero~s, 

~ - 1 o· res solitary. T erminal parenchyma hnes umsen:ue, m­
-5 5 'dpoO'l 11 bsent Fibers with very thick walls and narrow terrupte . 1 ce s a · 10 

lumina. . . . . . · · · · · · · · · · · · · · • • • · · • · · · · · • · · • · · · · • • · · · 

3 a. P ores very small to . rather large, maximum dia~~~~r. ~~~~: ~i~~ 
4 

pit apertures exceedmg borders. . · · ·. · · Fiber it 
b. Pores rather large to large, maxtmum dmmeter 36op. P 

9 apertures included .. ... .. · · · · · • · · · · · · · · · • 
6 round to oval moderate 

4 a. Pores few to numero.us, 7 3 . per sq • mm., . ••. . '. . . . . . 5 to rather large maxtmum dtameter 1501'· · · · · I U 
' m polygona very sma to b. PoresverynurnerouS, 45 I SO PCr sq.m ., ' 8 

small maximum diameter 1351' .. · · · · · • • · · • · · · · · · · • · · · · • 

S a. Inte~ascular pit ting al ternate; vessel pcrfor~t.i~~~ . e~~~s.i~~~ 6 
simple.· · · · · · ·: • ·. · · · · · · • :: · • ;~ ·s~~j~ri(~;~·; ·vessel perforations 

b Intervascular ptw ng oppostte 7 
. rarely simple .. · · • · · • · · · .... • • • • .... · · • • .. • · .' • · · .. ·: · • • • · • · 

I b oad to broad as wide as the '"tervemng zones 
6 a. Rays moderate Y r I h' h \'gh composed entirelv of veni­

of fibers, and moderate Y tg ~0 1 
' ded bv pa;ench\·ma. 

caUy elongated cells. Pores sohtary' su~oi~s fair! '· numero~s, in 
Fibers extremely short (up to 0 ·5 mm.), p ) Lactoris 
1 or 1 vertical rows. · • · · · · · · · • • · • · · .: · · · ~~j,: t·h~ -~~·n·~~ · ~ells 

b. Rays moderately broad, an:~o:·. ;~'!nchvma, often in radial 
upright. Pores not surroun ~ ' ) . it~ numerous, diffu5el}' 
lines. Fibers short to long (up to 1 mm. 'p /limantandra 

arrang
1
ed. ; · ... .. ·b·ar .. s. :~;: ·f~~ .. ~:~~ ~h:~·; ·(~~:~~· ~ ~~). Fibers 

7 a. Vesse penorauon 1 • 

short to ver)' long, up to 2·4 ~~~~lia, Elmt"i/lia, J f,mglittia insigrtis 
F'bers Jong tO ver)' long, up tO 

b Vessel perforation bars few,;_o
1
1S· 

1 

11.0~110dwdrotl, .HatJglittiu g/auta 
• ~ a 111111111,. 

2.7 m~. . . . . . . . . . . • .. • walls less thnn Wp thtck tn tangential 
8 a. Termtnal parenchymtl eel~ f . 1 smooth. )•tbcrs long, up to 'l 

view, inner surface sm?O~ to a;r ~form to trnnsition;tl, rarely 
mm. l ntervasculRr pttung sea art .. . • . • .\f:;g;nolia 
opposite .. · · · · · · · · · · · · I . II . p. to 11,. thick in tangenttal 

b. T erminRI parenchyma ~el w.lt : ~ibers very long, up to 1.7 mm. 
view inner surface very trr~gu a • • • •.•• . l.irio./mJron 
J nt~vasculRr pi tting opposm:. · · · · • • · · · • • · · ' · 



.30 TROPICAL WOODS No. 34 
9 a. \ 'esse! perforations scalariform, with 1- 15 bars. F ibers very short 

less than 1 mm.; border of pits 6JJ in d iameter. . • . Sch1·~! .. • • • · • · • · -nQra 
b. \'esse! perforati~ns both simple and ~calariform (sometimes in the 

s:tme segment), m the latter case wJth 1-7 bars. Fibers short t 
long, to 1.7 mm.; border of pits 9JJ in diameter •• 

0
d · · · · · · ···· ···no sura 

10 a. Rays very low to low, less than 1J5JJ (35 cells), and very fine to 
moderately broad, I~ than CJOf' <J. ceUs). F ibers very long, up to 
'1.7 mm.; bord_ers of pits J-6JJ 1n d1arneter; apertures 8-Io,u ton . 

b. Rays verr high, up to J.'l mm. ( 19'1 cells), and broad u fo 11 

1:0Jl (8 cells). Fibers long, less than 2 mm.; borders of pi;s 1;. in 
~tamerer, apertures up to I)P· Vessel perforations wi th 20"-90 

ars.. · · · • ' · ' · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. Eupte/ea 
II a. \'~d perforations with 3o-J so bars. Fiber walls comparative! 

~h1ck,h average 7-SJJ; lumina comparatively wide. Rays very lo.! 

(;~c~ls).~ . 1 
•• ~.~: ?.5 .. c~lls), and moderately broad, up to CJO~ 

b. Vessel perforations with ~;_S~· j,' · · · p·j,' · · · ·1· · · · · · • · · · · .lllit:iflm 
thin, average JJ' lumina a~s. 1 er wa Is comparatively 
gentinlly. Rayfl~w u to ~omparaovely narrow, up to IO,u tan-
z;JJ ('l cells) ..... . .' .. ~ .... ·~~ .~.m. (35 cells), and very fi ne, _up to 

n T h · · · · · · · · · · · · · · · · · · Cemd,phyllum 
a. rae etds of earlv wood scala · (. 1 . 

compuativdv thin av . n oru )' pmed on radial faces; walls 
low, lcs.s tha~ <)OJl..' •• ~~~~~ ~- pnght ray cells comparatively 

b. Trachetds of both earl; a d I . . .. . . .. .. .. . .. .. .. .. . .. .. . .. IJ 
bo d n ate wood with . h . . r ers and oblique slit-lik ptts avmg Circular 
averaging-~~- (#'in];,.; .. e aper~res; walls comparative!)· thick 

1 '~•)S aromattcQ) • 
IJ a, Ravs moderate! b d . . • . . . . . . . . . . . . . . . . • . . . . 14 

• • Y roa to broad 8 ( \cry hrgh, up to -l • mm ( 
6 

' up to 1 Jl 3 cells, or more) and 
\'ascular tracheids ·;rese~ 't ce~l~ ·, most of the cells up;ight. 
gradual.. . • . . . . . . . . • . t. ransltlon from early to late wood 

b. RII\'S b d ........ ' roa to \'cry broad · · · · · · · • · · · . .. . .. . 'l'tlrauntron 
up to 1.85 mm. (6o ceUs) '_uph to 2-l0P (to cells), and rather high 
Va 1 'Wit 1-1o · 1 • b scu ar tracheids absent T . ~argma rows of upright cells. 
II rupr.. • • . . . . • . . . • · ransmon from early to late wood 

14 a. Terminal parench .. · · · · · '· · • · · · • · · · · · · · · · · · •.. . 'l'rorhodendron 
spcrsed h yma t-4 cells wid · b T . t rough rays. Tracheid e, contmuous. Oil cells inter-

. erm1nalpa h sup to 53 mm 1 from rene yma lines uniseri . . . ong . . • . . Zygogynum 
rays. Trncheids up to 6.8 atcl, tn terrupted. Oil cells absent 

mm. ong. D. · ·· · · · · · · . . ....•... r1mys 

Th CONCLUSIONS 
e order M 1. reprcs agno tales, as pro ed b 
ents a heterogeneous gr . pos

1 
Y Hutchinson (34) 

oupmg. n order to bring about a 
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more natural classification of members of this group, the 
following changes are suggested: 

I. That the monotypic family, Himantandraceae, be trans-
ferred to the Anonales. 

This transfer is based on several characteristics of the 
secondary wood common to members of the latter order and 
not shared by the Magnoliales. These are the very small, 
crowded, alternately-arranged, intervascular pits; the ex­
tremely few pores (less than 6 per square mm.); and the simple 
vessel perforations (very rare among the Magnoliales). In 
addition, the tangential parenchyma bands are often very 
numerous, as characteristic of the Anonalcs and of rare occur­
rence in the Magnoliales. The essential morphological feature 
that has led to the exclusion of this genus from the Anonales 
by Hutchinson (35) and others, is its non-ruminate endosperm. 
There is a possibility that the latter may be slightly ruminate; 
in any event, it would bear further investigation. That 
Himantandra lies close to Anonaceae is substantiated by the 
fact that it was originally placed in that familr by .l\IueUer 
(]8)-although incorrectly included by him under Eupomatia 
-and that it has been retained in the abo\·e family by many 
investigators. 

z. That the monotypic family, Lactoridaceae, be trans-
ferred to the Piperales. 

This is based on the possession of small, crowded, alter-
nately-arranged intervascular pits; the extremely wide and 
high medullary rays (as wide as the intervening bands of 
fibers, on cross section), composed entirely of vertically 
elongated cells. The vessels, uniform!>· dispersed in these 
radial bands of fibers, are usually solitary, surrounded by 
parench~a cells, extr~ely short (less than 300~), and pos­
sessing s1mple perforataons; fibers extremely short (less than 
·5 mm.), possessing very small, diffusely arranged pits, pos­
sessing slit-like apertu~cs that ~x~eed the bord~rs. That Lac­
loris approaches the Ptperales an ats morphologtcal character­
istics is demonstrated by the fact that at was placed among 
the Piperaceae by Bentham and I looker (-/). . 

3· That Illicium be segregated from the Wtnteraceae and 
made the type of a monotypic family. 
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Illicium differs from t~e other m~mbers of Winteraceae, as 

illustrated by the followmg companson : 

Illicium 
Peduncle 1-Bowered. 
Sepals 3 6, petaloid. imbricate. 
Carpels free, beaked, spreading, 

compressed laterally and stel­
lately arranged in fruit. 

St)·les awl-shaped. 
Fruit capsular. 
Ovules 1. 

l'oJodes unilacunar. 
Wood with vessels. 
Fibers with thick walls and narrow 

lumina, \'ery long (up to 2.5 mm.) . 

Fiber pits with small circular borders 
and sli t-likc apertures exceeding 
borders. 

Rays fine: (about OOJ.<) and very low 
Oc:~ than l mm.). 

Drimys and Zygogynum 
Peduncle 1 to many-flowered. 
Sepals 2-3, membraneous, valvate. 
Car~ls more or less erect, free, or 

umted. 

Styles not awl-shaped. 
Fruit baccate, indehiscent. 
0\-ules many. 
Nodes trilacunar.• 
Vl'ood without vessels. 
Fibers with thick walls and wide 

lumina, extremely long (up to 
about 5 mm.). 

Fiber pits with large circular borders 
and slit-like, included apertures. 

Rays very broad (up to JSOJ.~) and 
moderately high (5 mm.- 1 em.). 

~· T~at tupldea be segregated from Trochodendraceae 
;~ mh a e(t e) type of a mono typic family, as suggested by Van 

Jeg em 17 . 
The ~asis of this separation may be seen in t he following 

companson : 

Eupttlta 
Leaves palmately veined d 'd 

wirho . I ' CCI uous, 
, u~ Stspu c:s or sheaths. 

:\odes unslacunar. 
1•1owers protc:randrous. 
CanvoJ · · I· · r· 5 supsrate, not connate. 7lt a small, obliquelr winged nut­

c:t on a ~lender stalk; l-4 ovuled. 

Wood · .. With true vessels 
h~:: wi·t~ thick wall; and narrow 

sna, ong (up to 2 mm.). 

<rrocbodmdron 
Leaves pennincrved, evergreen with 

deciduous sheaths. ' 
Nodes mulrilacuna r. 
Flowers not protcrandrous. 
Carpels not stipi t ate, connate. 
Frust sub-d~upaceous, with fleshy 

exocarp, InSeparable from the 
carpels; ovules numerous in the 
small, bivalved, wingless nutlets. 

~ood without true vessels. 
hbers with thin walls and wide 

lumina; extremely long (up to 5 
---- mm.). 

c Sinnott (1J) states that al 
r:~~~~ar ,1YJ'e of nodal Slruc~~~t ev~ry [amily Of the dicotyledons has 8 

> 11 euher entirely unila w~sch 15 extremely constant; i.t., each 
cunar, tnlacunar, or multilacunar. 
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Fiber pits with minu te circular bor­
ders and slit-like apertures extend­
ing far beyond the border oudincs. 

No apparent transition between 
early and late wood. 

Wood parenchyma diffuse. 

Fiber pits in late wood similar to 
rhose of Drimp; in the earlr wood 
the pitting is scalariform on radial 
face:. 

Abrupt transirion between early and 
late wood. 

\\'ood parenchyma diffuse and in 
numcrou:; unicellular, interrupted, 
tangential lines in the late wood. 

5· That 'l'etracentro~t be made t he type of a monotypic 
family . 

This genus has been juggled among t he Magnoliaceae, the 
Trochodendraceae, and the I Iamamclidaceae. I looker (J2) 
placed it in proximity to 'l'rochodmdron and Cercidiphyllum 
but distinguished it from them by t he occurrence of secretory 
cells in the bark as well as in the leaves and by the presence of 
a perianth. Prantl (fi, p. 275) made of it a doubtful genus of 
Trochodendraceae, stating tha t the genus permitted support 
to the opinion that the family is closely related to H amame­
lidaceae, but later (41 , Nachtrage II , p. 158, 1897) placed it 
in a separate tribe, T etracentrcae of \Ia~nohaceae. H utchin­
son (34, p. 185) says, " Eucommia and 'l'etracmtron are better 
placed with the Hamamelidaceae," but in his Families of 
Flowering Plants (34) he omits the latter genus completely. 
Some of the confusion concerning t his genus arises from such 
descriptions as that of Chun (S). At one point he says, "sepals 
4"; a little later appears the d7scription, "Flowers apr.ta!ous, 
... sessile with a 4-lobed pcnant h; stamens ·h opposrte the 
petals." The wood of 1 rtracmtron differs _considerably from 
that of either Magnoliaceae or I Tamamehdaceac, and from 
that of 1rocbodmdron principally in that the latter has no 
vascular tracheids and the transi tion from early wood to lare 
wood is as abn1pt as in a hard Pine (e:g. , Pin~u (lllfustris). I n 
addition, there are certain morphologtcal vanatJons b~tween 
these two genera, among them th~ presence of a dectduous 
leaf-sheath and multilacunar node m 'frochodend!·on, _and the 
absence of stipules or sheaths and the presence ol a tn lacunar 

node in 'l'tt1·acmi1'0n. . . 
6. That Ccrcidiph)'llum, Euptcfra, and 11/mum be trans-

ferred from the Magnoliales to the I Iamamehdales. 



34 TROPICAL WOODS No. 34 

These three genera certainly are allied to the latter orders 
not onlr in their morphological characters, but also in th; 
anatomical structure of their secondary wood. The fi rst two 
of these genera ha,·e long been considered close to t he H am­
amclidaceae, in fact have been considered as members of t hat 
family by some investigators. Illicium shares many o f their 
similarities to that family and many o f their differences from 
the l\lagnohaceae. The wood st ructure of these three genera 
bears greater resemblance to the H amamelidales than to the 
i\1agnoliales, as is evident from the following comparison: 

Illicium, Eupttlta, 
Ctrridiphyllum 

Pores solitary. 

\\'ood rarenchyma dif­
fuse. 

Fibers with thick walls 
and narrow lumina, 
flattened radiaUy in a 
narrow band at the 
termination of growth. 

Vessel perforation bars 
numerous to very 
numerous (:5 100 or 
more). 

Inte~ascular pittingop­
posac: to transitional 
sometimes with 3 ten~ 

, dency to alternate:. 
\ cs~el members often 

wah abrupt shoulders 
an.d short, overlapping 
taals. 

,ll agnoliawze 

Pores solitary or in ra­
dial lines or groups. 

Wood parenchyma ter­
minal. 

Fibers with moderately 
thick walls and mod­
erately wide lumina, 
not flattened at ter-

• mination of growth. 
\esse! pc:rforatjon bars 

few to fair!\· numerous 
(less than ;5). 

lnterva.sc:ular pitting 
transitional to scalari. 
form, rarc:ly opposite 

\'and never altc:rnare. 
~I members usually 
~nh graduall\· tape;. 
ang or blunt c:~ds. 

HII11Wmtlidaceae 
Pores solitary. 

\Yood parenchyma dif. 
fuse. 

Fibers with thick walls 
and narrow lumina, 
fla ttened radiallr in a 
narrow band at ter­
mination of growth. 

\'esse! perforation bars 
few to numerous (up 
to 50 or more) . 

Intervascular pitting op­
posi te to transitional. 

Vessel members often 
with abrupt shoulders 
and short, overlapping 
tails. 

l n addition to the above~ 
the vessel members f C ~a.tures, the extensions or t ips of 
coarse spiral thick ·

0 
erctdtpbyllum are marked with the 

b d emngs that a h · . ar an H amamel' re c aractens tJC of l iquidam· 
d, 1 • IS, Se\rera) . f . ' 

oma Championz Hook species o Corylopsts, and Rho· 
7·. That Winteraceae. T 

be dJff~rentiated from ~h r~~hoden.draceae, and Tctracentron 
nated, tf not as a distincte . agnohales (sells. str.) and dcsig· 

order, at least as a sub-order. 
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This is the group which Van T icghem proposed to segregate 

from the rest of the Dicotyledons, under the name of Homo­
xylees (48). l\Iorphologically the genera included in this group 
lie on the border between the l\fagnolialcs and the Hamame­
lidales, although seemingly closer to the latter. AnatomicaUy, 
however, they are quite different from the members of either 
of these two orders, as indicated in the following comparisons : 

Magno/iales (sms. sir.) 

Vessels present. 
Fibers very short to 

long. 
Fiber pits in a single ver­

tical row; pit aper­
tures exceeding the 
circular border. 

Fiber walls moderately 
thick; lumina moder­
atdy wide. 

Medullary rays very 
low to low, and line to 
moderate!)' broad. 

Jf"i nltractat, 
'f rochodmdraeta(, 

<f(/Ttl(mtron 
Vessels absent. 
Fibers extremely long. 

Fiber pi ts in z 4 vertical 
rows; pit apertures in­
cluded within the bor­
ders which are large 
and ci rcular, except in 
the earl)' wood trache­
ids of 'frocbcdauiron 
and <fttrartntron, 
where the pitting in 
radial walls is sc:alari­
form. 

Fiber walls modc:rateh· 
thick to thick; lumin~ 
moderatc:lv wide to 
wide. · 

~ledullan· ravs rather 
low to high, ~nd broad 
to ver}' broad. 

Hamamtlidaln 
Vessds present. 
Fibers short to long. 

Fiber p1ts in a single vcr. 
tical row; pit aper­
tures exceeding the 
small circular borders. 

Fiber wails thick; lu­
mina narrow. 

;\ledulluy rays very 
low to rather low, and 
line: to moderately 
broad. 

I t is possible that sufficient botanica~ eviden:e may be_fo~nd 
to j ust ify the recognition of the group m qucst1on as a d1stmct 

order. · d 
8. That the two remaining families, ~lagnohaceae an 

Schizandraceae which form a natural group both morpho­
logically and aJnatomically, bc retained as the order l\lag-
noliales. . 

It was not found necessary to propose any alterations 
with in Schizandraceae. ln Magnoliaccac the genera .\J~gnolia, 
M icbelia, 'J'alauma, and Uriodmdron arc unquestionably 
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J 1 " 'o marked characteristics were found, how. natura groups. ·' d \ l 1· · r 
d. · · h Aromadendron an J ang telta rrorn e\'er to tstmgUJs . I · · bl h 

'fatduma, or Elmrrrillia from .\licbe/za. t IS poss1 e t at 
Aromadmdron and Manglietia are b~t su.bgencra o! 'ra~auma; 
El 'l'~' d ·'lcz·mandra of Aftcbelta; and 1\. merza and IIUITI tltl an a ' . . 
Pachy/arnax, of Magnolia. As pre\~lously stated , no. mater1al 
of Kme1·ia, PacbJ!arnax, and A/cunandra was available for 
in\'estigation. . . 

In studying the species of ~Ia~nohaceae, s:veral mstanc~s 
were found in which two spec1es under different gener1c 
names pro\'ed to be identical. Such apparent duplication was 
probably due to the fact that id~ntification was made in. one 
instanct: on the basis of Bowers, m another upon the frUit or 
lca\'es, both determinations, possibly, made by t he same in­
n:stigator on different occasions. In order to clarify this situa­
tion, such srnonymous species were accordingly assigned to 
the genus into which they fell naturally, according to their 
anatomical features. These species are listed below, with the 
preferable names given first and the synonyms following: 

Magnolia Bala.nsae Aug. DC.: Mirhdia bacims F. & G.; .\fidxlia 
!Jalansat A. DC. 
M~gno~a comp~essa _~lax.: Mit/J(/ia comprnsa Max. 
_Micheha celeb1ca Kds.: .\fagnolia ultbica Kds.; ElmtTTil/ia etltbica (Kds.} DandY. 

M!chel~a excelsa 81.: Magnolia txulsa Bl. 
~chel~a mollis (Dandr): Elmrrril/i,; mol/is Dandy. 
M~che~a montana Bl.: Jfagn&lia momana Bl. 

(, 1f:i
1
c)hDehadplatyphylla Merr.: <fa!cuma o~a/is \liq • Elmtrrillia oualis '' tq. an r. · ., -

Talauma Roxburgh.ii G 0 . u · 
Tal 1 · on. magnolta pterocarpa Roxb. 

auma spend ens (Urb )· ~t: r , • .,. 
var.splmdms Urb. · · · agno ta sp,mdms Urb.; 'Talauma mulauttS 

Dandy's Statement (2 ) h cr . • 
a synon vm for Micb ; 2 t. at ~ .alauma spongocarpa Kmg IS 
Jrn .· • R 1r . efta Bazl/onzz 1•. & G. and that 'J"a/auma tumuma ore 15 a sy r · 1 
was verified b th' ~onym tOr 'Talauma angatmsis F. V1l · 
Michdia KacbYz. 

1
1.
5 

.stu Kr . O.n the other hand, his transfer of 
rac'Jsra & y cl cr " y contc") to Ma:vnol' d · · an ~ alaumrl sp. ( oro-

o ra oes not b · · h · C\'ery cv1dence that th £, seem to e JUStified. T ere !s 
and the latter in cr , t ormer should be retained in M icbtlta 

1 atattma. 
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The assignments of synonyms in the above manner is 
substantiated by reference to the Index Kewensis. 

After eliminating Himantandraceae, Lactoridaceae, Cer­
cidiphyllaceae, Euptelea, and lllicium, previously explained, 
the remaining families, with their respective genera, fall 
naturally into the following classification: 

MAGNO UALES (sens. Sir.) 
I. Magnoliaceae: 

r. Magnolia 
Kmtria 
PacbylarJax 

2. Michelia 
Elmtrrillia 
Alcimartdra 

3· Talauma 
Aromadtndron 
Manglittia 

4 • Liriodendron 
II. Schizandraceae: 

5· Schizandra 
6. Kadsura 

{sUB·OilD£1l Oil NEW ORDER) 

I. Winteraceae: 
1. Drimys 

Btlliolum 
Bu!Jhia 

2. Zygogynum 
Exosprrmum 

II. Trochodendraceae: 
J. Trochodcndron 

Il l. (:\lonorypic family): 
4· retracentron 

The genera in italics were not de.finitely cl~ssified because of 
the lack of sufficient material for Jn\'esugatJon. 
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NEW NAMES FOR TROPICAL A\1ERICAN TREES 

By PAUL c. STA~DLEY 
Fi~ld :\fuuum of !-.-aturalllistory 

During recent work in the determination of current collec­
tions received for study it has been found necessary to employ 
for some of the material identified names that never have 
been properly published according to the International Rules. 
Since some of these names arc needed for publications planned 
for the ncar future, or refer to trees of considerable economic 
importance, it is desirable to place them formally on record 
at the present time. 

Pithecolobium pallens (Benth.), comb. nov. Calliandra pal­
lens Benth. Lond. Journ. Bot. 5: 102. 184-6. P. breuijolium 
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Benth. ex Grav, Pl. Wright. I: 67. 1852.-A common shrub or 
tree of wester~ Texas and northeastern ~fexico. 

Pithecolobium Englesin~ (Standi.), com b. ~ov. lnga 
Englrsingit Stancil. Trop. \'oods 17: 27. 1?29; held M us. 
Bot. 4: 211 1929.-lt is not at all to the ''-'rJter's credit that 
the tntt: nature of the leaves was misunderstood in describing 
th1s !"tcaraguan tree, which is really referable to the subgenus 
l}gia of Pitbecolobium. It is slight consolation that earlier 
botanists have made the same error in describing other 
species of the same group. 

Pithecolobium Donnell-Smithii (Britt. & Rose), comb. 
nov. CoJoba Donne/1-Smitbii Britt. & Rose, N. Amer. Fl. 
2J: 1o. 1928. ~nown in British Honduras as J ohn Crow Bead. 
~thecolobiU~ erythrocarpum, nom. nov. Cojoba Recordii 

Bntt. & Rose, N. Amer. Fl. 23: 31. 1928, non P. Recordii 
Standi. 19~9. 

Pithecolob~um .cost~cense (Britt. & Rose), comb. nov. 
Co;~ba costarr.mws Bntt. & Rose,~. Amer. Fl. 23 :

3
1. 1928. 

l ~-th~c~lobmm glab~ (Britt. & Rose), comb. nov. Cojoba 
g a ~a ntt. ~Rose,~- Amer. Fl. '23: 33· 19'28. 

Ptthecolobmm Nelsonii CBritt & R ) b H 
ardia Nelsonit Br.tt. & Ro~e ~ .-\ o~~l , com . nov. au-

Mimosa Wh ' '· · mer. · '2J: 41. 1928. 
Wl>ffryana Britt:;~ ~rnt.~, comb. nov. JUimosopsis 
of western Texas. '· · er. I• I. 2.J : 177· 1928.-A species 

Calliandra Conzattiana (B · 
nrslia Comattiana Britt & Rntt. ~ Rose), comb. nov. An-

calli .. ose ~ -\m n 8 andra sinaloana B . &' • · t:r · · · 23 : 72. I 92 · 
sinaloana Britt. & Rose N t~. · Ro~e), comb. nov. Anneslia 

Swartzia Standleyi (B · · mer. ~I. '2J: 54· I 928. 
Standle.._w Bntt. & Rose, ~~t.A,. & Rose), comb. nov. 'l'ounatea 

C~ssla papillosa Britt & mer. Fl. 23: 346. 19JO. 
paprllosa Britt. & Rose N ~ose), ~omb. nov. Cbamaejistula 

~aesalp!nia velutina' o3ra~el:. H 2J: '237. 19JO. 
lmra t'c/utr.n~ Britt. & Rose N. & Rose~, comb. nov. Brasi­

?aes~lplrua Pringlei CBri' . Amer. Iii. 2J: J22. 19JO. 
Prmglet. l~ritt. & Rose, N. ~t. & R~se), comb. nov. Brasilellia 

Bauhinia Storkii (R . mer. F I. 2J: 3'22 r 9JO 
N A Fl ose) comb · · · · mer. · '2J: zo6. 193~. · nov. Schnella Storkii Rose, 
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Bauhinia Runyonii (Britt. & Rose), com b. nov. Casparea 
Run\'onii Britt. & Rose,~- Amer. 1·'1. 2J : 21 . 19J'J. 

C~paifera pana~ensis (Britton), comb. no\. C?J!air:a pan'!­
mensis Britton, N .. -\mer. Fl. 2J : 222. 1 93'-- · .I he genenc 
name Copaijera is conserved under the f nternat1onal Rules. 

Muellera frutescens (Aubl.), comb. nov. Coub/andia jru­
tescms Aubl. Pl. Guian. 937· pl. 356. 17i5· \ fuel/era monili­
jormis L. f. Suppl. 3~9 - 178 I. • 

Aeschynomene mcaraguensts (Oerst.), comb. nov. Brya 
nicaraguensis Oerst. Kjob. Vid. 1\.lcdd._ 13. 1853· ~1. Calder­
oniana Standl. Journ. \\'ash. Acad. Sc1. 14: 93· 1924.- T he 
writer has examined recently t he type of Oersted's species, 
received on loan from the University Botanical i\l useum of 
Copenhagen, through_ the courtesy of Dr. Carl Chn~tensen. 
The Nicaragua plant 1s exactly the same as that descnbed by 
the writer from Salvador. 

Zanthoxylum paraguariense (Chod. & Tlassl.), com~. nov. 
Fagara paraguariensis Chod. & Ilassl. Bull. Herb. B01ss. II. 
4 = 1 '2.82. J 904· . 

Xylosma bahamensis (Bn.tton), comb. nov. J\fyro:~)·lon 
babammse Britton, Bull.~ . i. Bot. Garcl. 4 : 141. 19?6. 

Manilkara amazonica (Huber) , comb. nov. MmmsoP_s 
amazonica Huber, Bot. \Ius. c_Jocldi +: +33· 1904.- The Amen­
can species of balata-produc1ng trees, referred .he.retofore to 
Mimusops, are properlr referable rather co a d1~t1nct genus, 
Mani/kara, as pointed out many years ago by P1:rrc. 

Manilkara excelsa (Duckc),. comb. nov . .\ftmusops ex-
ec/sa Ducke, Arch. Jard. Bot. R10 J an. J : 2J5: 1922. . 

Manilkara Huberi (Ducke), comb. nov. Mtmusops Hubers 

D k ·'rch Jard Bot. Rio J an. 2: I+· pl. ul. 1918. uc e, n · · . 
Manilkara paraensis (Hubc~). comb. nov. ,\1mmsops par-

aensis Huber, Bol. l\lus. GodJ1 4: +35· 19<•4· . 
Ladenbergia bullata (Wedd .) , comb. nov . Cascarrlla bull-

Ala Wedd. Ann. Sci. Nat. Ill. 10 : 11. 1848. . 
Ferdinandusa chlorantha (\\'cckl.) , comb. nov. Gomphosta 

eblorantba Wedd. Ann. Sci . Nat. 111. to : 14. 1848. After 
study of a photograph of authentic mat?rial o!' this .species, 
collected in Peru by Weddell, ~nd of \~ c~ldcll s \'<mous de~ 
scriptions, I am inclined to believe that f ,o·dmandusa Paxtt 
Winkl. is to be considered a synonym of/' . cUorautha. 
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Die Palmengattungen Reinhardt!a .Liebm. und Malorti~a 
H. Wendl. Bv :\1. BuRRET •. \ otnb/a/1 Bot. Cart. Berltn 
II: 551 556, Dec. 15, 193z. . 
S nee no constant character is avaibble by whtch the two 

palm genera Rfinbardtia and Malortica may be distinguished, 
the species published under the latter. are trans.ferre~ to 
Rl'inbardtia. Seven species are recogn1zed, rangmg from 
Oaxaca, i\Iexico, to Costa Rica. Reinbm·dtia graci/ior is 
described as new, from the Stann Creek Valley, British 
Honduras. 

L'exploitation forestiere a Ia Guayane fran~aise. By G. 
CHATELAI~. dcles & Comptes Rendus de 1'/lssociation Colo-
11ies-Scimce.r (Paris) 8: 90: 217 222, Dec. I 932. 

The forest products exploited in Guiana arc varied includ­
ing (besides the.w~ds to be used in furniture-maki'ng, car­
pe~try work, bulldmg, .and charcoal) Balata gum, essence of 
Bo1s ae Rose, an~ tannmg extracts. Recently there has been 
a dec1ded slump m t~e market for all of these commodities, 
excep~ .charcoal, wh1ch, alt~ou~h exported only in small 
quantlttes, has shown no declme m demand. 

Although in 1931 at least 6ooo tons of wood for building 
were exported, scarcely 700 tons were sent out in the fi rst six 
months of 19~.., most!}· m d ( A 1· · 

. • .>-, a e up o nnge 1quc mtended for 
rnarJtJme uses. The exports of :\Ian'rlp . (S h . 

. • arcoun m onta glol~t~lijera ~·and Platonia insignis :\Iart.) an<l th Ry dp1\I 
grove (Rbtzopbora \f. I. L . e e l\ an-
planks and boards 'hang e .), which are used in making 
and are indeed alrr:os:ve ~uffil cred an even greater fa lling off 

s· entire vat a standstill 1 ~c: 1918 the demand for BaJa · 
and 1t IS also increasingh· diffi 

1
ta gum has gr.catly lessene?, 

substance, as the;: easily ex foj Cl~t and. CXpenSIVC to get thiS 
exhausted. P ta e rcg10ns have been almost 

The essence of Bois de Ro . 
foJJowed the same fluct . se (/lntba 1'oseodora Ducke) has 
readv market and o uatlodns as the other commodities: a 

J verpro · · 
UCtlon tmmediatcly after the 
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war then a su < en rop Ill pnccs and a lessen1·n · d d 
' c h · · · . g 1n eman The reasons ror t e cns1s 1n th1s case is parth· at-t 'b bl · 

. . f B . . 1 h h' . n uta e to 
comp~tbtltiOn rdom rlazl , wh ere t IS s~?stance is more readily 
acc~sst e, an . ~art }' to t e competl.tton ~mong the ''arious 
Gu1ana expl?1tcrs. Howe,·cr, the Sltuat1on has improved 
somewhat th1s last year. a~d as the essence from Guiana is 
superior to that of Brazil It commands a better price, being 
used in perfumery rather than in soap-making. 

The Red Mangrove, plentiful in French Guiana, has a bark 
rich in tannin. This was exported to the t!niteJ States, there 
being no market for it in France. Although this business 
showed great promise, it has been discontinued, the sharp 
drop of 6o per cent in price forcing this step. 

The author, who is Chief of the Forest Sen·ice for the 
Territory of Inini, concludes his article with a plea for a 
greater study and acquaintan~e with :he G~iana w?Ods, some 
of the most important of wh1~h he .hsts, ~~·1th the1r ~ses. He 
is confident t ha t the situa tion m Gu1ana Will greatly Improve 
in the fu ture, if enough effort is gi,·en. to ~t.~l\l.MY E. 
RECORD, Assistarll in !rood 1ahnology, 1 alt um.mtt_v. 

Die Gattung Lozania Mutis. By R. \fA~SFELD. Notizblatt 
Bot. Gart. Berlin I I: 592 59:"• Dec. I~, 1931: . . 

. Loz,m:a of Smloroso 
The application of the genen.c name but s c:c.mens col-

:\1utis (r8ro) has always been 10 do~bt\r ti/and recc:i\·c:d 
lected long ago in C~lombia b} Ccles~:os.tu~;,. ;how that the 
recently from :\tadnd by the wntcr 'b din' ,9~9 as vfonan-

d · h that descn e - S d tree so name IS t e same as the Flacourtiaceae. tu '! 
drodendron Mansf. , and referred to ·

5 
doselr related to 

of the fruit now reveals that the tree 1 whether Laciswna 
Lacistema and there is som: doubt a~~~stituting a s~parate 
and Lozania should be considered as . J 

11 
ith che Hacour­

c h 11 be un1te 1 · · na carnily, or whether they s ou (. . k 
10

wn, L. I utwa 
· · 1· l oumuJ arc 1 

• i\I· nsf ,\[. ttaceae. Two specrcs o • i \'rllu/tzct I .t ., d 
R.oem. & Schult . (lv!onandrodnbt':ronii,Cl eastern Peru; an 

f C I m 1a a Peru -Peruvianum Mansf.), o 0 0 ' I· 
11
sf) of eastern · 

L "., 11 j \ ,, • ' · Klugii l\l ansf. (M . ,.. ug 
P. c. STANDLEY. 
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Die Palmengattungen Martinezia .und Aiphanes. By M. 

BuRRET. Sotizb/afl Bot. Carl. Berlm 11: 5 57-577, Dec. I 5, 
193~· . 
The name Martinezia usually has bcen.appl!cd to the group 

of palms for which the name :-lipbanu \~ 11ld. IS used ~ere; but 
the genus Martinezia as descnbed ~y ~u1z and Pav6n mcludes 
no species referable to the Martmezt~ of current ~uthors. 
Synonyms of .dipbanu are Marm·a Karst. and Cunma and 
'l'ilmia of 0. F. Cook. 

Of llipbanes there are listed 26 accepted species, among 
which may be mentioned A. minima (Gaertn.) Burret, known 
as Grigri, Chou Piquant, and Glouglou in l\lartinique; A. 
a·osa (Linden) Burret, Macaw (Barbados) ; .11. caryotifolia 
(H.B.K.) ·wendl., Corozo (Colombia), Chonta Ruro (Ecua­
dor); A. Eggersii Burret, Corozo (Ecuador); .11. deltoidea 
Burret, Shicashica (eastern Peru) ; A. Lindeniana Wendl., 
Alvarico (Colombia).-P. C. STANDLEY. 

Neue Arten aus der Hylaea Brasiliens. By A. DucKE. 
Notizbla/1 Bot. Cart. Bn-lin II : 579-59I, Dec. IS, 1932. 
Eight new species and ,·arietics of trees and shrubs are de­

scribe.d in. various famil~es, from Brazil and Peru, several new 
com~mattons are pubhshcd, and notes are given upon old 
specJ~s. A~o~g others m~r be mentioned Inga brevia/ala 
Ducke, of\\ hJch /. suturalrs Duckc is reported to be a syno-
nvm; Clatbrotropis nitida (Benth) H k h · R' ~ · arms, ·nown on t e 
hpper. ~ • egro as.Acapu, a tree with handsome dark brown 

}eart\\~ 
0
; Ork m_osza santaremnmsis Ducke to which 0. 

aromsts uc e 1s reduced ' 
culata (:\llem) Du k ("'"as a synonym; Luetulburgia auri-

• · c e ~ tpuana az · · z All carpoides Harms B d' b. , ~~ t~u ala . em., L. ptero-
cuspidata (Benth:) Ur~a~ ~f ~h~trer Ducke); Saccogl?ttis 
synonym; S. macro b lla <'B tc~ S. e:~ulsa Ducke ts a 
S. Duckei Huber· ~t?a~ea ent~.) Urban, with the synonym 

• ' "'<.• 1
' acumrnata S · h 

ymy 1s placed ~· speciosa Hub . pru~e, tn w ose syn~>n-
a tall tree, known on th R eN Cunurra Spruceana Batll., 
glabrum (Aubl.) Pers. an~ c'0 

. egro as Cunury; Caryocar 
· murocarpum Ducke, both of 
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which are ~a e . tqma-rana, the pericarp of the £ . _ 
latter spectes betng used as a fish poison. 1 rut~ ot the 

D k (/,. I'J · · • .ucuma drsupa/. 
(Krause) uc e tit' tarta drsupala Kraus ) a . · e , a tree whose 
large frutts somettmes arc eaten, known as :\b'tu G . . . , G . • -rana rande 
Cuttttnba-rana, or UaJara, the last name bein a litd a! ' 
to Cb1ysopb)•llum excel sum I Iuber. P. C. STAX~L~f.. 50 

Die Stammpflanzen der Droge Muira-puama. s,. ELISA-

BETH A:-;sE LMII\0 . J.Yotizbla/1 Bot. Cart. Btr/in I I. 6-----6.,6 
Dec. 15, 1932. 

. -j • , 

l\fuira-puama is the native name of a drug deri,·ed from 
trees of the family Olacaccae, whose roots are emploved in 
Brazil as a remedr for paralysis, dyspepsia, irregulari'ties of 
menstruation, and impotence. Lignum .\Juira-puama is ac­
cepted as a .dr~tg in th7 appendix to th.e German Phar~acO­
poeia, and 1t IS somettmcs emp!oycd m the preparat~on. of 
aphrodisiacs. Herbarium matenal of the .trees furnt~hmg 
Muira-puama, obtained in the Amazon rcgton of Braztl by 
A. Ducke and G. Hu bner, represents two trees, Pt)'cl>optta(um 
olacoides Benth. and a new species, P. uncinatum A.nselmmo, 
based on specimens collected at Sao Paulo de Oh\·en~ on 
the Rio Solimoes.- P. C. STA:\DLEY. 

M · aJ Institute of Fourth annual report of the Fan emon . , 
Biology. Peiping, China, Jan. I, 1933- ~P· :I: h;~ xll o.; g 

. . . . h logtsts IS t e JO O\\ .n 
Of parttcular Interest to woml tee no . nt 1·n •he Di,-i-

) . T ass1sta • 
reference to the work of :\Jr. ao arg, d membership in 
sion of Botany who reccntlv was e ecte to · . ' . . . f \\' ·I Anatomists. . 
the International Assoc1at1on °. rl · e to the studies ot 

"Mr. Y. Tang has devoted ~15 w ole ~~sctenti fic and~ 
Chinese timber trees wi th a vteW to i10 "bed out oi a nch . h . has ( escn , h 
nomtc purposes. In the year, c of the countrr, t e 

11 . . f l·.rercnt ,,arts h' h .,._ are co ect10n of t1mbers rom ' lfl' of w 1c --
t 1 1 ~ genera, "t 100 

anatomy of 172 species unuer 1 lt slides anu o,·er 
G h 00 permancz h h s also 

Ymnosperms. More t an 5 1• Besides, e a f · 1 • •n mat c. · trees o ll'llcrophotographs ha vc Jcc f omc intcrestlllg ·r , tL a 
Studied the timber anatomY 0 sl f Rboiptrfea cbl rmr 

1 

wh· h . . ' be m:u e o tc spectal ment1on ma} 
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D iels et Hand .-Mzt., BretsrL>neidera .sinmsis Hems!., a_nd 
P.seudolarix Kaempjeri Gord. The studies on t he rclat1ve 
density of various woods have been carried out at the same 
time. Eight hundred fifty specimens of timber have. been 
added to the previous collection, t hus bringing the t1mber 
collection up to 1~00 num bers." 

Timber studies of Chinese trees. ill. Identification of 
some important hardwoods of South China by their gross 
structures. I. By Y. TANG. Bulletin of the Ftm Memorial 
l mtituteof Biology (Peiping) J : 17: 25J~JJ8, :'\'ov. ~4, 1 93~. 
111. with 18 plates, each with 4 photomicrographs. 

FoREWORD 

" This paper consists in the study on the identification of 
some important hardwoods of South China, treated in t he 
same manner as in my pre,·ious study on the identification of 
some important hardwoods of North China. [Sec :tropical 
H'oods 32: 37.] The specimens treated in thi~ paper consist of 
94 species belonging to 71 genera and 34 families, which were 
collected by ~lr. C. L. Tso from Kwangtung; by i\lr. F. T . 
\yan~ from ~ lt. Omei, Szechuan; by Mr. Y. Tsiang from 
K '\:e•:how; and by Dr. H. H. Hu [rom Lu Shan, Kiangsi. 
As 1t IS generally known that the mam boundary line between 
the northern and southern floral elements in· China is the 
Tsing-lin Range in Shensi, the writer uses this mountain 
~ange to group the sylvan speci~s under two main categories, 
t.e., .the tree;; found ~orth of rhts r~ngc are designatt~d as be­
longmg to North Chma, and those tound south of it to South 
China. The materials ~o!lected from more than o~e lol:ality 
are. al~o s~parately st~d1ed, s~ as to find out the range of 
vanatwns m these spec1mens. 1 he key to genera made for this 
paper includes all the genera ~tudied in -this paper and also 
~hose that ha\"e been treated m ':IY pre\'ious paper so as to 
mcludc those genera not collected m South Chmn and to make 
this paper more us~ful, with a view to making evcntuallr a 
complete key for Important genera of Chmese woods. I n 
later papers this plan will be always followed." 
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The properties of Millettia. By H11.DERi c FRtE··o G .J 

• Cb · 1 (1 d ) ·' . aratn~ ers romcte .on on. 93: 11 8, Feb. , 8, , 933. 
An a bstract of a~ art1cle appearing in Transactions of the 

Bose Research lnstttute, vol. 7, London 19? ... Th r h 
h 

· h ,. · . . . , .1,1· c .epc a 
fis e rmen m t e \.ICmlty of Darjcclmg India capt fi h 

1 
. . I , • • ure s 

by p acmg vanous Pants in streams the fish so taken or 
"~oisoned" being used f? r food. Mille~tia pach)•carpa (Legu~ 
mm~sae), a plant largely ',n use for the purpose, has been given 
spec1al study by Bose. \\hen fi sh were placed in a tank con­
ta ining an extract of the root, they soon lost their balance, 
t urned on t heir side, then upside down, and floated or sank 
without power of self control. I t was found that the extract 
ac ted o n t he muscular system, the mouth, operculum, and 
gills re fusing to function, so that oxygen could not be taken in. 
The hea r t was not affected, and if the fish were removed 
quickly enough and placed in properly oxygenat~d water, the 
effect o f the poison was overcome, and they survl\·ed. I_t ~ay 
be st a ted that l fi/lellia extract causes death by asphyxtatl?n, 
a nd that paralysis or drowning is a more corrL"'Ct express1on 
t han poisoning.- P . C. STA:-: DLEY. 

The structure and botanical identity of some sc~nted woods 

f th E t BY C. R. ~I ETCALFE. Bullrtm of M• -
rom e as . . . (' i s Kew 19~· 

.I · R . 1 BotaniC 1arc en • • J.>• 
laneotts /J!formatton, _?)a I ' f hotomicrographs 
~o. I , PP· J-15· Ill. With 4 p arcs o J p -

each . h J odrell Laboratory has re­
W it hin the last few years t

1 
e 

1
• ted wood specimens, 

. d {' "d "6 . anum >Cr o seen . -ce1ve ror 1 entl cat1on . . 111trleS of ongm. trom 
· hi · . J 111 thetr COl . i some of t hem h1g )' pnzt:< . ~ China, Afnca, am 

India Ceylon Fcdcratell \Lda) St~tesl,. known locally as 
' ' 1 f th ·st: vanous \ • f h other regions. ~ anY o t: • b. · [)r r\. Kerr o t e . St:llt } " · 

Calambac Kalamet, etc., wcr~ ·, rcc ·1nd Commumc:t-' . . ol Comme . f 
Botanical Section, l\l tnlstry that in the course 0 

. 'I'h thor J>OIIltS out I ,. t con-tlon~ B angkok. e au 1 "t ·tt>J>ears t1at grt:.l . 
'· . d thcr wom s I • . I "t. owlllg exammmg t hese an ° h · botanical ll ct\ll } • . d 

f . . . · g t ctr · . 1 . .- g ·tc<jture us1on ex1sts concerllln . 1. · ct spcctes 1.n 111 · 
b f tte < tsun 

chief!~ t<? a num er o qu d trade names. 
very sumlar vernacular an 
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The species described are : /!qui/aria /fga/loc~a Rox~., 
A . malaccmsis Lamk., Gonystylus bancanus (Mtq.) Batll. 
(Thvmelaeaceae), Excoecaria ajricana 1\tuell. :-\rg., M. dga(­
locb~ L. , Euphorbia antiquot:um L. (Euphorbt~ceae), .Cordta 
Jragrantissima Kurz (Boragmace~e), Mansoma Gaget J .. R. 
Drumm (Sterculiaceae) , and Cmnamosma fragram Batll. 
(Canellaceae). . . . . 

In each instance there ts g1ven a descnptton of the wood 
structure, accompanied by notes on the sources and the local 
uses and a list of the trade and vernacular names, o f the 
species. There are photomicrographs of all different genera.­
L. WI LU.t\MS, F ield i\1useum of N atural Histo1y. 

New or noteworthy trees from M icronesia (Ill). By R Yozo 
M l\EHIRA. 'the Botanicallvfagazine (T okyo) 46: 669-674, 
Nov. 1932. 
Fifteen species are enumerated, among which may be men­

tioned : Columbia Burreti Kanehira, nom. nov. (Colona scabra 
Burret; vernacular name, Uab in Palau) ; Eugenia stele­
chanthoides Kanehira, sp. nov. (N eis in Kusai, where it is a 
very common tree); Schefftera pachyclada Kanehira, sp. nov. 
(Urayau in T ruk) ; Sideroxylon micronesicum K anehira, sp. 
nov . (Sohs in Kusai); <f erminalia carolinensis K anehira, 
sp. nov. (Ka in Kusai and Keima in Ponape). 

Nova Guinea. Resultats des expeditions scientifiques a la 
Nouvelle Guinee. Vol. XIV, Botanique Livraison IV. 
Leiden, 1932. P p. 5 17-570; pis. 88-129. ' 
The five parts comprising this volume were printed sepa­

rately from 19~8-193I and areas follows : Compositae, by Joa. 
M A'ITFELD; D1chapetalaceae, by K . KuusE; Scrophularia­
ceae, by L. D rELS and J. LANJouw· Frullaniaceae by FR. 
V E · ' ' ERoooRN; numeration of the Sapotaceae thus far known 
from New Guinea, by H . J. LAM. ' 

The publication is of chief interest for the account of the 
Sapotaceae! o~ which ther~ are listed 47 species, 35 of whi~h 
a.re e_nd~m1c 1n Ne:-v Gumea. Keys are prov ided for d ls­
ttngUJshmg the spec1es and the 11 genera to which they are 
referred . Only the new species are described , but systematic 
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~otes are give~ up.on ~an,r o~ the older species, and informa-
tiOn as to thetr d!stnbutJOn 1n New Guinea and el h h · . sew ere. 
A_mong t e new spec1es IS Niemeyera papuana, a tree 36 meters 
htgh, called Mafung-afung, whose wood is used for house 
building ; the on~y other ~ember of the genus grows in 
Northern Aust~al~a. There IS described a new genus of trees, 
Krausella, cons1stmg of two species endemic in the island.­
P. c. STANDLEY. 

A s upplement to C. T. White, ''Ligneous plants collected in 
the territory of Papua (British New Guinea) in 1925 26 by 
L . J. Brass." By AI.FRED REHDER. Journ. Amold llrbore­
tum (Jamaica Plain , Mass.) 14: 62-67, Jan. 1933. 
A brief list of woody plants, with a longer one of herbac~ous 

species. Among the former are enumerated the foll?wmg: 
dllopby!us micrococcus Radlk. (vernacular names ~d1a. and 
P idi-Pidia); Guioa rigidiu.rcula Radlk. (Ete) ; ~upamopsrs sp. 
(Sisimana) ; Hatpu!Ha cupanioides Roxb. (Gan). 

Contribution to the flora of the New Hebrides i plants col-
lected by S. F. Kajewski in 1928 and 1929· Supplem:~~ 
By A. GUILLAUJVUN . :lourn. ,irnold .-1rborttum (Jam 

P l · 1\ ,f s) 14· SJ-61,]an. 1933· 
am, tv~as . . (, Jlowin : Pittosporum 

Among the trees reported are the loar na~e Naruaio); 
. G 'II ov (vernacu • nat·uatao u1 ., sp. ~ · (In ·at) a large tree fur-

Canarium aneityense ~ulll., 5P·d~0,~fclia !dzedara;b L. (Wh~te 
nishing a valuable cab:n.et \~00 ;dlk (Ne-el-lar-ru); Spondtas 
Cedar) ; Elattostachys ottmms R 

1 
~11 vitiense Engler? (Nar­

dulcis Forst. (Nevie); Dracontome u Ne -bleb-le), with soft 
ah) . Gyrocar1'>US american us. J acq./( a~a \\'illd. ( [nhacch). 

' r 1/eurttes mo ucc wood used for canoes; /. 
'ture 

• 2 Anobium, or the furru . 
Wood borers in Australia. Pa.g. · f For. Products, Council 

beetle. Traue Cir. Noch. 1 ~!el~~~~ne, 1932.. Pp. q; 6 x 9Y2
; 

for Sci. & Ind . Resear ' 
4 text figs. . . his series [Trade Circ. I\o. 6]~ 
" In the first publication oft on occurrence of borer-at 

d the comm 
reference was rna e to 
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tacked timber, and it was emphasized t~at all cases of appar_ 
ent borer infestation rna}' not ?e.so s~n~ms as would _app~ar 
at first sight. The details for dJstmglllsh~ng borers wh1~h bve 
only in growing, freshly felled, or green. tJmber, and wh1ch do 
not. seriously continue their damage m seasoned or partly 
seasoned timber, were given. T hree group_s of beetle~ were 
mentioned as causing considerable economic damage m sea­
soned or partly seasoned timber, namely, the powder-post 
beetles (Lyctus spp.), the furniture beetles (Anobium spp.), 
and the auger beetles (Bostrycbi~s) . The Ly ctus, or po~der 
post beetle, which develops only tn sapwood, was descnbed 
in detail. 

"The present circular deals parti~ularly with ~he fu~niture 
beetle. There appears to be some misunders tanding wtth ref­
erence to the naming of these groups of wood-boring insects. 
The powder post beetle (Lyctus) was popularly so named 
because of its destruction of the wood to a fine white powder; 
the furniture beetle (Anobium) was so named because of its 
more frequent occurrence in articles of furniture. Although 
these two common names are used throughout the world, 
they do not indicate the only articles which may be damaged. 
Thus, although not called a furniture borer, t he powder post 
beetle can attack any unprotected furniture which contains 
sapwood of a species of timber susceptible to attack, and, 
contrary to popular opinion, the furniture bee tle (Anobium) 
also extends its attack to floorings, studs, rafte rs, etc. The 
common nam:s are rather misleading, but their use is retained 
because of un1versal adoption." 

Details of the life history of the furniture borer are given 
and methods for the treatment of infested woodwork are 
outlined, which, if carefullr followed, gi' e satisfactory results. 

The chemistry of Australian timbers. Part 2 : The chemical 
c?mposition of the woods of the iron bark group. By W. 
E. COHEN', A. L. B~LOOCK, and:\. G. CHARLES. Technical 
Paper No.4, Div. of For. Products, Council for Sci. & Ind. 
Research, Melbourne, 1932. Pp. 36; 6 x 9~. 
A report on an investigation of the heartwood of fi ve species 

of Ironbark (Eucalyplus Sidero;;:ylon, E. sideroph!oia, E. 
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crebra, E. paniculata, and E. Fergusoni) and two closely re­
lated G~ey Gums (E. propinqua and E. puncJata) . Among 
other thmgs "the study has indicated that species otherwise 
closely related may have regular differences in certain chemical 
facto_rs and that these differences may be employed profitably 
to a1d macroscopic and microscopic examinations in the 
identification of wood. The regular differences occurring 
between woods in their solubilities in various reagents may 
quite easily be used to develop additional simple chemical 
tests to assist the anatomist in identification." 

Fibre boards, their uses and the possibilities of their manu­
facture in Australia. By R. F. Tt;Rxsvr.L. Technical 
Paper No.6. Div. of For. Products, Council for ~ci. & Ind. 
Research, Melbourne, 1932. Pp. 5 I; 6 x 9.!4; 7 figs. 
''The first steps towards manufacturing nber boards. from 

Australian woods were taken in I9JO by t~e c~~mcil _for 
Scientific and Industrial Research, when, Ill cooperatl~n 
with the Forestry Commission of New S?urh Wales a?d ~ e 
Forests Department of Western Austhra_lla, ~ambpl!es ~otrtfib:; 

. . t d as to t e1r swta 1 It}' '' Australian ttmbers were tes e T D" .. n of Forest Prod-
board manufacture. The Coun.ci s s :~~st~sts and furnish a 
ucts deputed the author t.o w~t~ese ort are set down in this 
report. The essential data m ~ a_ t~ details on \·arious aspects 
publication and supplen;e~~e. wtf commercial manufacture. 
of the industry and possibthttes o. s of Eucalypt timbers were 

. h t three specte · " Du rmg t ese tes s, . h geneous fiber boards m a 
f lly mto omo . d converted success u Th · portant concluston rawn 

semi-commercial Ia bora tor~- h:c ~~ere arc no insurmm~ntable 
from the results of the ters IS t h technical point of vtew' co 
obstacles, at any rate ror;'acttuere o( , insulating' and 'hard-

. I manu•; · b " prevent commercta d from these ttm ers. 
ressed' classes of fiber boar s 

P . B , p KoE=-<tG. Re·vue de 
- , l'De Maurtce. } . . I (P . s) 1". 

Les Monimiacees. a & d',-tgriculture Tropsca e an -· 
Botanique /lpphqule 

2 
136: wp-1053• Dec. l9(3h: t" milv on i\lauritJus, namdy, 

. a o t tS a . 
There are two gener 
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1ambourissa and i\Jonimia. The first is represented by seven 
species : 1ambourissa amplifolia A.DC., cr. Sieberi A.D C., cr. 
quadri.fida Son. , cr. pedicellata Baker, cr. peltata Baker, cr. 
e!liptica A.DC., ct. tetragona A.DC.; the second by two 
species: M onimia ovalijolia Thouars and M. rolundifolia 
Thouars. 

~lost important by far is the Cfan~bot~rissa quadrifida, com­
monlv known as Bois T ambour, which IS the source of a dur­
able ~vood that has been used on a large scale for s taves, rail­
way kevs, etc. The logs are often found in the forest deprived 
of the s~pwood, with the heart intac t, having thus resisted for 
a decade or two the attack of insects and other destructive 
forces since the preceding cyclone. 

When in flower this tree is a remarkable sight; all the 
branches and even the trunks are absolutely covered with 
bloom in all positions and directions. The filaments of t he 
stamens are a beautiful purple color. The fleshy perianth, 
which is 6 inches deep and 3 to 11 inches across, holds rain 
water like a cup, so that the monkeys drink out of them. When 
the fruit ripens, the pericarp opens, let t ing the seeds fall 
inclosed in a red pulp that attracts the bats and rats, thus 
greatly hindering the natural reproduction of the tree, which is 
becoming more and more rare in the forests. 

Bois Mapou is a name applied to several t rees in M auritius, 
incl~ding Pisonia macrophylla Choisy, P. viscosa Balfour, P . 
calptdoa Steu.d, as .well as Vitis Mappia Baker.-MARY E. 
R ECORD, dssrstant 111 Wood Cfeclmology, rate University. 

Neue und seltene Arten a us dem siidlichen Ostafrika 
(Tanganyika Territ.) leg. H. J. Schlieben II. By J. 
MILDBRAED. Notizblatt Bot. Gart. Berlin 1~: 646-687, 
D ec. 15, 1931. 

The majority of the species described as new or otherwise 
treated are herbaceous plants, but among the new trees and 
sh ru~s .ma:y be mentioned Octoknema orienta/is and 0 . 
ar~wzmtenszs, the former a tree 1o-3o meters high, represent­
atn es of a small genus regarded as forming a separate family, 
Octoknemataceae, related to the Olacaceae the five other 

) 
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me~bers of th~ genus occurring in Gabun, Kamerun, French 
Gumea, and Srerra Leone; Erythroxylon Schliebenii, vernacu­
lar name Mtenene; Bersama gracilipes, Batsamon; Olinia 
discolor, Kikimbiti. 

Esquisse rapide de la vegetation des bords lagunaires dans 
la region de Grand Bassam et de Bingerville (COte 
d'lvoire). By L. H:Eor ~ . Bulletin Mensuel de L'/Jgence 
E conomique d /'/1. 0. F. (Paris) 13: 139, q o: 2.1 I-1r5, 
151-255, J uly, Aug. 193'2. 
A description, based upon the author's personal studies at 

Grand Bassam and Bingerville during 19'29-Jl, of the flora 
bordering the shallow brackish lagoons of the. Fren7h ~ vory 
Coast. I t is divided into two parts, the first deahng pnnc1pally 
with an examination of the various ecological fa~tors of the 
district and the vegetational response or adaptatr.on to ~hese 
factors, while the second is concerned more esp~c~~~y w1th a 
description of the anatomical features and peculmrrtres of the 
species which make up the lagoon flora. . . . 

I n treating the ecological study of the vegetatiOn ~nr~gmg 
h . dal Ia oons t he author distinguishes three associ~ nons, 
~i;. t~he M!ngrove association, the lagoon b?r~er as~~lat~~~~ 

' h r rophilous forest associatiOn. e 
and the meso- ) g II ·n the lagoon while the last 
?cc.urs for :he mo~~fef1:tb~~~~~ th~ lagoon £1ora'on land that is 
IS Situated Jmmedl Y R d. The vegetation of the banks 
not subject to .cons:ant ~~ r~n~~sent a tree association ~~rh a 
of the lagoons IS beheved . ~ that is relatively umform 

. · fl 1 compositiOn · characterrsttc o:a 
1 1

. . ( the lagoon zone. The study IS, 
. h' the ecologlca JmltS o 

Wit Jn · 
therefore, one of z~.n~tl'f;·land along the banks of the lagoons 

The extent to w IC t .e dations and drying, and the de-
is subjecte.d .to sefs~~~.:~:r"are specially noted ~s pres;nting 
gree of sahmty o. t f that characterize this spectal en­
important edaph~c.na~l~~~s is responsible for the presen~e oJ a 
vironment, whlc ' I . ' Climatic factors are bn~ y ~­
definite kind of vegeta~~~7~marked rainy seasons dunng t e 

'heel. Of rhese, two u1 d the other from October to 
sen f May to J y an 

ear (one rom 
Y b ) are important. Decem er 
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The vegetation oi the shores of the lagoons and that of the 
adjoining assodations are next. de~l~ , .. ·it~ at some length. 
Tlte_flora of t!le lagoon .banks JS d.I\'Jde? l~to t he following 
spcc1es : cxclusn•e (exdust~n) , selectJ\'e (i/ecltt"es), preferential 
(prijlrrmrs) , and accidental (accessoires) . By exclusive is 
meant "species completely or almost completely confined to 
one community.·· 1 Only one species, Ficus Goliath A. Chev. , 
:s .... ·nsiden.>d as worthy of this definition. 

s, c,·tivc species ar~ those ''found most frequently in a 
c<:rt.t :n community, but also, though rarely, in other commu­
nities." A la rger numberofspeciesareenumeratcd in this class. 
Among them it is inte resting to find t he following species 
occurring in tr~pical America : Ecastophyl/um Brownei, 
Loucbormpu.r .rertreus, Drepanocarpus lunatus, and Chryso .. 
balanus I raro. 

Preferential species are those" present in severa l communi­
tics more or less abundantly, but predominan t ly or with 
better ,·itality in one certain community." In t he area under 
discussion they are represented chiefl y by species that grow 
on th~ edge of t he forest in situations of full sunlight, species 
that hke swampy places and some species of t he littoral zone. 

Accidental species are "rare and accidental intruders from 
another plant community." In the lagoon associa t ion they 
are ~os.dy in t~ders froni the mes<>-hygrophilous forest. 

Th1s mtercstmg ecolog1cal sun·ey concludes with some ob­
sen-ations regarding the periods of floweri ng and seed fall in 
th~ case of species fou nd in the lagoon association. The regu­
lamy of climatic conditions is observed, a fact common to 
most parts of the t ropics, and the response of t he vegetation 
to such conditions is discussed. I n most cases seed fall takes 
place during t he dry season when the seedlings can germinate 
on the damp exposed mud. 

The. anatomical observations which compose t he second 
J>.art ol l\1. I Iedin's article are chiefl y concerned with adapta­
tlo~s to cli n;a tic periodicity, and more especially to life in 
sahnc, wet , Isolated conditions. The wood a natomy of the 

1 
This 11_nd the following definitions are taken from J. Braun.Blanquet's 

Plant Sow:dogy (Eng. trans. ), ,932. 
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tree species is only just referred to, hut the anatomical char­
acteristics of the leaves of several species arc described at 
length. ~o very definite conclusions are drawn from the 
anatomical features, which in some cases are characteristic of 
halophytes and in others of hygrophytes. 

The article, which docs not pretend to be more than a rapid 
survey, contains a number of interesting facts. One is im­
p ressed by the similarity between the ve~etation of the I vary 
Coast and that of similar coastal areas m other parts of the 
tropics.- WILLIAM ~I. l\lc?\ EILL, Commonwealth Fund Fellow, 
Yale University. 

Empire timbers from home and overseas for building and 
structural purposes. By J. R. CosGROVE. J•orcst Products 
Research Leaflet No. 5, Princes Risborough, Aug. 1931. 
Pp. 24; 7x x 9;~. Price. IS. J.d. . . . 
"The object of this classlf1catlon ~~to present m a form con-

• c the use of architects engmcers and other designers 
ven1ent ror ' [' · · b s of home 

r timber users, a description of those ·.~pm: ~~m e: . 
o . . that arc considered suitable lor butldmg and 
or oversea ongm . . dication of the grades (when 
structural purposes, With. an.~~ th'c different uses; and in ad­
these are know~) appropnatcf d •aling more rapidlv with the 
d . . t pronde a means o c. h . ')' . 
ltlo~~ o . h I boraron· concenung t e uti rzauon 

inqumes reachtng t e .a .I " 
of Empire timbers on a larger sea c. 

. . b s B)' the Empire :\larketing 
b k f empll'e tim er . 

A hand 00 0 
., p, 1o2· ;~ x 9~:. . 

Board, London, 193-· . I . I d, c pr~ctical usc by archt­
. h' . fl . tntem c ror .. 

"This book IS c IC > d l> . the designers and makers 
. d bmldcrs an } • I' 

tects engmeers an . d , .. ork Its contents are lm-
, d d rauve \\OO • • • h d of furniture an t:CO • . ·tie to revie'' all t e woo s 

d. 1 No attempt 15 m. l 1 · 1 des i ted accor mg y. ' . ' . t home and o\·crscas. t me u 
which grow in the Empt7 a oven u~efulncss, which can gen­
only some six~y woods o pr mmcrcial quantities either from 
erally be obt~un~d here 1~1 c~s to order, and which u.sually can 
actual stocks or? m some cas bic with the cost of simtlolr woods 
be bought at pnces .~om para 
from other sources. 
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NOTES ON BUCHHOLZ! A AND AtfANSONIA IN 
THE GOLD COAST 

By c. VIGN£ 

Assistant Conservator of Forests, Gold Coast 

B uCHHOLZlA CORIACEA Engl. 

This species, which had not previously been recorded from 
the Gold Coast, was recently collected in Western Ashanti. 
The native name is Eson-bossi, meaning Elephant's Cola, as 
the fruit has some resemblance to that of Cola acuminala. 

I t is a small-sized tree, 25 35 feet high andJ-4 feet in girth, 
occurring in the understory in high closed forest of semi­
deciduous type very mixed in character, with <friplocbiton 
scleroxylon, Celtis spp., Sterculia rbinopetala as the most 
common constituents of the upper story. 

The bole is not buttressed, but often is irregular and 
sometimes fluted. T he crown is very dense with dark green 

foliage. 
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- The bark is smoothish, green-black,, about 4 mm. thick, 
red-brown within and very bitter. Scrapmgs of the fres~ bark 
have a pungent peppery scent and are used by the nat tves to 
cure earache. . 

The flowers appear in August-Sept~mber tn racemes from 
the axils of the large, simple, long-pettoled leaves. Th~re are 
no petals, but the stamens are numerous and c~nsprcuous, 
with the ovary borne on a long gynophore extendmg beyond 
the stamens. "Immature fruit, probably from the previous 
year's flowering, was noted. . 

The wood is moderately soft, fine-textured, yellow-whrte 
when fresh. with no color distinction between sapwood and 
heartwood. The pores are in short, scattered rows, and the 
parenchyma is in numerous, somewhat wavy, concentric 
bands considerably wider than the rays. 

MANSONlA ALTISSIMA A. Chev. 

. The ti?'lber of Mansonia altissima has recently awakened 
mterest m Europe as a possible substitute for American 
Black. \\'ainu~, and the Forest Products Research Laboratory 
at Pnnces Risborough has carried out preliminary tests on 
samples from Nigeria. This species is also fou nd over a large 
par~ of the Gold Coast forest area and is well known to t he 
nat1ves as Pruno or Apruno. 
. Pruno is a tree of the deciduous forest type and is not found 
m ~he ev~rgreen forest type in the southwest of the Colony. 
It IS medmm-largeJ buttressed, with a clear straight bole and 
a rather compact crown of small horizontal branches. It 
nev~r grows to the size of the Khayas or Entandroph 
butts found up to 9 feet in girth and 120 c t h' h ragmas, 

The b k . r h ICC Jg . 
furrowe:~e~~i~!u~~~~wo~d 0~?~u3tg t?es smooth and slightly 
surface becomes ro~ghish. The bar~ i~rr~fs deepen, and _the 
yellow when cut butrapt"dlyt . bs t, r-1.5 em. thtck, 

Th . . ' urntng rown 
e ttmber IS moderately hard and heav . . . 

and of even texture. It is d bl d . y, stralght-gramed, 
half-buried in soil has resi ~:f e, an m a test bed exposed 
I 8 months. \Yhen dry it fl~a~s ~~mite attack and decay for 
heavy when fresh to all 'f t the .logs are probably t oo 

ow o extraction by floating. The 
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sapwood, which is upward of two inches in thickness, is white 
and sharply defined. The heartwood is a deep brown when 
fresh, but fades from exposure to the sun; water in which 
chips of it are soaked soon becomes brown. The timber, which 
is fairly fissile, is split into beams and used by the natives for 
building. 

The tree Rowers in J uly· August and the fruits ripen in 
October-January. From the limited information available it 
appears easy to establish in plantations, as the seed ger­
minates well and the seedlings transplant successfully. Young 
plants with their large soft leaves are very susceptible to 
caterpillar attack, and mature trees are sometimes com­
pletely defoliated. 

WA:X. YIELD OF THE CARNAUBA PALM 
OF BRAZIL 

By B. E. D.-tHLGREN 

Field Museum of Natural History 

On a recent visit to Ceara, the center of the Carnauba wax 
industry of northeastern Brazil, some actual production 
figures were obtained from the owner of a moderate-sized 
Carnauba grove situated in the district of Fortaleza. These 
figures cover the production in one particular locality and 
only during those selected years, 1921, 1923, and r93r. 
While they add littl~ to existing general inforn:ation about 
yield as summed up tn the monograph of Antomo de Arruda 
Cam~ra and others (Ministerio da Agricultura, etc., Rio de 
Janeiro, 1929), they are of interest as indicating in some 
detail the variation in yield to be expected from t1me to 
time with changes in pluviometric and other factors. Con­
cerning the latter no data are ~t hand that would warrant an 
attempt at a definite correlatiOn, nor would any be worth 
while on so limited a scale. . 

The quantity of wax obtained from a g1ven number of 
leaves depends primarily, of course, on the guanc1ty excreted 

d t · the form of a surface covermg on the unex an presen tn d d 1 1 
panded leaves as well as on chc young cxpan c caves t 1at 
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are cut, but it depends also to a ~onsidcrable exten t on the 
thoroughness with which the wax IS rem?ved and collected. 

With the simple methods in use there. IS always an clement 
of loss that cannot be completely avmded. T he leaves are 
laid out in the open for se\·eral days to. wil~ and to dry par­
t ially in order to loosen the wax film wh1ch IS firmly adherent 
to the surface of the fresh leaf. They are then .gathered up 
and transported to the spot where the next step 10 t he op:ra­
tion takes place, viz., the slitting of the leaf and t~e beatmg. 
This may be performed in the open, or more often m a closed 
shed or room. In either case there is a certain loss of fine 
powdery wax which, floating like dust on the air, is dissipated 
by the ;lightest breeze. Even when a special building is used 
for the beating, openings must be maintained for ventilation 
and any draft carries out a stream of fine particles of wax. 

At every step in the operation there is thus an opportunity 
for some loss, which may begreatorsmall according to weather 
conditions and degree of care exercised. This loss, it is thought 
by those familiar with the prevailing practices and conditions 
of the Carnauba industry, may at times amount to as much 
as 2~ per cent. 

The figures in the accompanying table were derived from 
data kindly furnished by Sr. Elpidio Lima of Barroso, at the 
suggestion of Sr. Humberto Rodrigues de Andrade, federal 
agricultural inspector in the State of Ceara. Being from a 
single source, they show results obtained under presumably 
rather uniform condit ions of watchfulness and care. The loss 
factor rna,·, therefore, be considered as constant and mav be 
disregard~d as a cause of the variations in yield. ' 

. The ~otal cuttings of the three years, 184,200 leaves, 
)'Iclded m all 1 '!8 1 kg. of wax, corresponding to an a veragc of 
143·7 leaves per kilo of wax obtained, or an average wax 
produ~t1on of .6.9 grams per leaf. The highest yield during t he 
years m question was that of the third cutting in 1923, which 
gave 10.9 grams per leaf. The lowest yield was t hat from the 
expanded leaves of the first cutting in 1921 which yielded an 
average of only 4·3 grams per leaf. 

Jn t he record for 1931 no distinction is made between 
uncxpandcd and expanded leaves. The record of t he other 
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two years show that three times out of five the yield per leaf 
from unexpanded leaves exceeded that from expan~ed 
leaves, the average yield of unexpanded leaves a.lso bet.ng 
somewhat greater, 6.28 grams per leaf in companson wtth 
5·75 grams for expanded. o\ .. ·ing to the greater number of 
expanded leaves cut, the latter, in spite of a somewhat .lower 
yield per unit, furnished H per cent of the total quantitY of 
wax produced. 

RESULTS OF TF$TS ON CAR'I;A(BA WAX PAL:'\1 
-= 

1921-\\'et year 

------.-----------

I 
No. of leaves 

No. of kJ18. of 
wax pdtlcd 

"lo. of lea,•es 
per kg. 

Cuttinas 

1 

--

- Unex· Ex-
panded panded Total 

Unex·l Ex- Uncx· I Ex· 
panded paneled Total panded panded A•·· 

---1--- ·--- ------ ---
1. Sept. . 
2. Nov. 

Total .. 

45 
51 

55·0 

ss 5 
lJO 9 212.0 
ll{ I 19~ · 5 

1
zo:::..9 

s,soo '1 12,700 21,2001 
9,6oo I 1,700 li,JOOI 

42,500 

100 01 188. 8 
109· 51 188 . z 
209 Sj 

~--'-----"--

19lJ--Average ye:tr 

I I " 97.o I 16~ o--:;;; 1. Sept. JO,JOO 19,.s:>0 29,7 7 
6
g 

2 • :\'ov ..• 

1 

8,900 6,800 15,700 5J 53·5 Jo6 5 1 0 
JOO ~9 51 5 101 .5 100 0 

3· Dec. • . 4,900 4·-1001 9· 
1 

Ji= 0 T otal.. I 5-1,700 
--~~~--~~--~~ 

1931-Dricr than average year 

1. Sept... I o47o000! 
2. Nov. . 40,0001 

Total . 87•0001 

~----====' -~ 

1~ 0 181 0 
11j l ... , 5 
£J.S 91 6 

1.;7 0 

l'Zj 0 

121 . 2 

12~.J 

-;orne of the figures, particular! y those of the second a~d 
third cuttings in 1 9~3, might suggest that under certam 

d 't'1ons an increase m the waxy covermg may take place 
con 1 1 1· · th 
after tbe expansion of the leaf, thong 1 t liS IS contr.ary to . e 

cneral observation that after expansion of the lc.af t~e~e IS ~ 
g radualloss of wax so that the leaves left on the tree tinall) 
~ease to yield any, for which reason older leaves are not cut. 
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SYSTEMATIC A~ATO:\lY OF THE WOODS OF 
THE :\1YRISTIC:\CEAE I 

By GEORGE A. G ARR.-\11' 

Associate Professor oj Forest Products, r ale Uni:;ersit;· 

The members oi the 1\lyristicaceae or Nutmeg family are 
trees, or rarelv shrubs, wideh- distributed in the American . . . . ) 

Astatic, and African Troptcs. T he timbers are of little or no 
commercial importance at present and the family is best 
known because the fruits of a single representative, Afvristira 
Jragrans Houtt., arc the chief source of the world's sui)plr of 
nutmeg and mace. 

Taxonomists disagree about the internal division and 
arr~~gemcnt of the plant group, and also in regard to the 
po~ltt~n ~f the family m the natural system. The present 
tm :sngatton was undertaken to determine to what extent a 
cm.l~al. study of ;he anatomy of the secondary xylem of th~ 
M)rtSttcac~ae mtght p~ove of ~alue in clearing up the dis­
~~~~~~~ pomts concermng the Internal organization of the 

. • General Description of the Family 

fhc lamtly ;\I nistKaceae was r d b in I8IC but rhe. fi P opose Y Robert Brown 
dolle in 'rs

5
6, who ;;:e~~~~et~e ~~cri~tion w~s b~: De Can­

published b,· Blume (rSJs) a:r} an spcctes ot M.rristica 
supplied bv.Bentham (~ 8 •3) as~"~ ~on the information 
{I855). Dd Candolle's wo;k h: beY ooker and T homson 
subsequent publications alth hen gc?erally accepted in 
conform to new data and' ~alug modified somewhat to 
tl · maten · The foll ·· 1e anatomical features of th :\1 . . owmg summary of 
that gh·en by Hutchinson (192~)~ ynsncaceae is essentially 

1 A portion of a dis.~erration 
School of Yale Un•v•·rs r.. r;esented to the Facult. f • -­
degree of Doctor of Ph\) In :arraal fulfillment of the ) o the (, raduate 
oi Profe~sor Record / osop y. The work was don requaremcnts for the 

1 An examination~: ~hi c Department of Forcsrrye under the supervision 
~ .1• 1 s a so made of th · nma aes ror the purpose of d . . c anatomy of rhe w 
Uc.tccuc an the plant kin do etcl~anang the systematic )() . ~ds of associated 
aepuatc papu. g m. he results of this stud\~w~laluon of thC' .\lyris· 

· be pubt.shcd in a 
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The family is composed primarily of trees' which often are large a.nd 
frequently aromatic. Leaves are alternate, entire, penninerved, often Wtth 
pellucid dots (resulting from secretory cells); stipules absent. Flowers small, 
dioecious, apetalous, fascicled, corymbo5e or capitate. Calp J- (rarely z-s-) 
lobed, funnel-shaped to globose or saucer-shaped, lobes \'alvate. Male flo':"er: 
Stamens z-JO; /ilaments united into a column; anthers :l-celled, frr:e or united 
into a mass, dehiS<:ing longitudinally; rudimentary ovary absent. Fem.ale 
flower: Staminodes absent; ovary superior, sc'>sile, 1-ccllcd; stigma subsesstle; 
ovule 1, almost basal. Fruit ftc:shy, usually dehiscing by two valves. Seeds 
erect, with a thin or fteshy, sometimes laciniate, often colored aril; endosperm 
copious, replete with fat and often starch, mostly ruminate; embryo small; 
cotyledons ascending or spreading, sometimes connate. 

The trees are recognized chiefly by their habit, aromatic 
leaves, small dioecious flowers, and seeds that often are rich 
in fat and conspicuously arillatc. Most of them are also 
characterized by a reddish sap (kino), which exudes from 
wounds in the tree and also appears on the freshly cut wood. 
Because of this feature many of the trees are known locally 
under the native names for blood, such as "darah" in the 
East Indies and ''sangre" in Central and South America. 
The fruits of a11 of the members of the family arc nutmeg-like 
in appearance, and though most of them ha vc no aromatic 
properties, virtually all are rich in fats, and in many regions 
are the source of vegetable waxes and tallows utilized locally 
for making soaps and candles and even for medicmal pur-

poses. 
One of the characteristic anatomical features of the family 

is the occurrence in various plant parts of specialized cells 
containing a strongly astringent, tanniniferous substance, 
which is aqueous or bright yellow in the living plant, but sub­
sequently takes on a distinctive red color on exposure to the 
air. These structures, designated by Solereder ( 1908) as" elon­
gated sacs" and by \Yarbttrg (1897) as "tubes" (Schlauche) 
or "tube cells" (Schauchzellcn), are found chiefly at the 
margin of the pith and in the secondary bast, where they are 
generally distinguished from the neighboring cells by their 

3 The family has two shrubby reprcsentarivcs, V~rola stssilis (.\. DC.) 
Warb. and J/. subsessi/i; (Benth.) Warb., in the savanna rc:gion of Brazil. 
Cooper a.nd Record (l9Jl) report the Liberian species, Pyo1<1111btts Di111tlagti 
Warb., as a woody climber, with a stout src:m and often resembling a tree, 
while according to Tnisdron.Dyc:r ~tlJIJ) thas •~ a tree about J':l feet high. 
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la~er lumina. The\ ha,·e also been noted in other soft-celled 
tk;ucs of the veg~tatl\'e and even the generative regions; 
in the \'eins of th~ leaf Solereder); in the inflorescence axis, 
the flower stalks, the pencarp, and the outer membrane of the 
seed husk (Busse) ; in the cotyledons (Tschirch); even in the 
perigone and the stamens (Hallstrom). These structures are 
not to be confused w1th secretory cells, which occur in t he 
leaves. of a large number of species (frequently giving rise to 
re!luc!d dots), and are also found in the pith, bast, and 
pnmary cortex. The secretory cells are spherical in shape, 
ac~or?mg to Soleredcr, ~nd the1r contents vary from semi­
~UJd m some cases to sohd, crystalline and doubly refractive 
111 o~hcrs; the color of the contents is usually yellowish or 
rcd<llsh, l~u.t may be deep brown or almost black at times. 
S ~n ~dd1t10n to the elongated sacs or tube cells cited by 

o ere cr and \\a:b~~g, apparently related tube-like struc­
~~~:· ~;~su(,ably JOim~g the tube cells in the pith and bark, 

secondaq~ X\~~~d :t~lnlmgf thhrough. occasional :ays in the 
• • • 0 t e spec1mens examm d · h' 
mvcstigation · to these h ~ . . e m t IS 
applied (Se .':\I' ,t c term tannmijerous tubn has been 

. c • mute .~natom\· and Plat J ) S c 
known, such tanniniferous tub~ d e , 3· o Jar as is 
an\' other famih· Th . s o not occur m the wood of 

d: . J • C) are generally dist' gu· h d f 
a JOming ray parenchvma cell b .. h . m IS e rom the 
pletc lack of pitting ~nd oth s l t eJr great length, com­
cont~n!s is also dis;incti,·e. \~1e~aturcs; t~e color of their 
tanmmferous substance o L. ~ tree IS wounded, the 
R f ' r K1110 as Jt is I ows out o the bark as a b . h common y known 
~ap which becomes dark red~~ e: y~llow (someti~es reddish) 
m a short time into a dark d p sure to the air, hardening 
The . . re mass resembl' I' mynsucaceous kino is abo h mg sea mg wax. 
product, which is derived from ut t e.same as the commercial 

Sad 
a vanetv of I 

tier 4 stares rhat th ' P ants. 
resembling cutch as II e commercial kino is a tann· 
obtained from 1';"~ we as ~ natural dyestuff verv si ~~ extract so mew h;lt 
pium Roxb, (.East ~~~~~:s r:mauums Lam. {West Af~ nr t? catechu. I t is 
<Hengal kino) and E I krno), Butt"ajrtmdosa Roxb and krno), /'. nltlrJU. 

' .urayptus cor)'mbosa Sm a d .han B. suprrba Roxb 
• n or erE 1 · 

• SA!JTLt'll. s .uca 'Y plru species 
359 i , . AMUEL P.: lnduJtrial . 

• 4<fl •• B. l.rppincott Co., Philadef;I~:.'' ch~tniury. 4th ed., 1912, PP· 
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(Australian kino). It ordinarrly forms small, angular, lustrous black frag­
ments, which crumble to a brown-red powder. S;rdtler report! that it contains 
30 to 40 percent of a tannin (kinotannic acid), analogous to carechutannic 
acid, together with phlobaphenc; its important dye principals arc kinoin 
(C

14 
H

12 
0•) and its anhydride, kino. red <<=t.H:~~ 0 11). Schaer • investigated the 

kino in several Asiatic species of ,'.tyri<flca and found that it differed little 
from Puro(arpus kino in its physical properties, and further that ir corre­
sponded chemically with the latter in all important points. He found, 
however, that the thickened fresh kino sap of .\fvrisfi(a can be easily dis­
tinguished from that of Purowrpru, in that the former contains distinctly 
crystalline calcium salts (specific calcrum tartrate), although rn varying 
amounts. The general similarity of tht: kinos obtained from different families 

was also pointed out by Hooper.' 
The significance of kino to the living plant is, like that of tannin, not 

definitely known. Warburg, in support of hts contention that krno is not 
solely an excretion or a protective substance, cites a statement by Rumphius 
(Herbarium Amhoirrense, II, 1750) that the nutmeg loses vigor and is inferior 

as a result of being notched or otherwise bled. 
One of the earliest records of this kino is a note by Camello 7 that in his 

time the substance was collected from a wild sort of nutmeg rn the Philippines 
(probablr Myristica Cumingii \\'arb.) and used as a kind of dragon's blood. 
The sap (kino) from several American species of the family has also been 
used in the past as a blood-staunching (~typric) agent. The thickening char­
acteristic of the substance derived from an East African species (presumably 
c~pbalo!pbtt"tJ usambarmsis \\'arb.) is so pronounced that the tree is 

designated as "sealing wax tree." 

Economic I.mportance 

~lost of the i-.1 yristicaceae arc essentially sapwood trees, 
or form a heartwood that is not distinctive and is readily 
deteriorated by insects and fungi. The outstanding charac­
teristics of this group of woods arc their rclauvc light weight 
and softness and good working qualities. Despite their low 
strength and lack of durability, many of them are used 
locally for planks and door posts and other items of native 
house construction, as well as for cheap furniture, household 
utensils, and the like. They also find some application in 
making boxes of various kinds, although the susceptibility of 
the wood to insect attack tends to chscouragc this type of use. 

• On a new kino in spt'cics of Myristica. l'harmoautic.ll Joumal, 1896. 

Reported by Warburg (1897). 
• Ay;ricultural udgtr, No.5, t9<JO. Reported by \\'arburg. 
7 Ray's Historiat Plan/arum. Supp. to Vol . J, p. 58. London, 1704. 
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On the ocher hand, several species ha\·e a distinct and 
attractive heartwood that is fairly dense, strong, and dura ble 
and appears suitable for c_abinet work, pan: lling, and interior 
trim. Its uses, which so tar ha\·e been cnt1rely local, are for 
bet ter t ypes of house construction and heavy carpentry in 
general. for boat -building, and for furnit ure. 

.\fvristica jragrans Houtt. is indigenous to the Moluccas 
(Spice Islands) where it has long been culti\·ated for its frui t, 
of which the hard ruminated albumen is the nutmeg and the 
aril is t he mace of t he spice industry. Capus (1930) states 
that the l\lalay Archipelago exports about 1000 tons of 
nutmeg and mace annually. Reunion, India, the Guianas, and 
the Antilles also cont ribute to t he supply. 

The nutmeg h~ lo~t much of itS vogue, especially in perfumery, since the 
18t~ ctntur)·· It 15 snll employed as an aromatic spice, but finds its widest 
~se m pharmacr, as a circulatory stimulant. The trade also recognizes what 
IS ,known a~ the m~e nutmeg (muscade male), a product of ,\Jyristim argmtea 
\\ arb. of :\ew Gu!nea .. This i~ a longer nut than the true nutmeg, and much 
less esrc ·med. bcmg hgh ter and less aromatic. The so-called ;\ladagnscar 
nut~eg IS not related ro rhe rrue nutmeg, being the frui t of &~·tnsara aro 
matua SonMrat., of rhe familv Lauraceae . 
~he t~ue_ ma~e (B~da mace) of comme;ce also finds itS chief use as a spice 

an m: 1?n~lmped1ent. Wiesner (19<JJ) reportS rwo other kinds of mac 
naml ~} _:\cw Gume:~ mace from Jf. argmtta and Bombav mace from \.~· 
ma t:ur.rtrlll.am bur san that onl r.h - b · · · subsurute ror th., . . y e rust can e regarded as a sen·iceable 

" e genume. 
Accord1ng to \\ itsner ( 1 <po) th al 

~erh·cd from the fruit1> of the Mvri:~~a:~ se;~r t>e?·p~s of fatty pr~ucts 
nutmeg butter," expri:Med fro~ the n e. e t- ~o.wn of these IS the 

comes into the trade in cubical pieces f ~rteg of .\_IJTI SfiCa fragrant . This 
leaves or paper. It is emplo\·cd med·o· ~I ~w(T c~n;lstencr, ~acked in palm 
~mum rusticae") nnd also u~d in ron } .. as 0 _eum rusn cae .. or "bal. 

otoba far " has been mnde f perfumes. .-\men can nutmeg butter " or 
\\'arb. in Colombia nnd d r;>m hrhe ~eeds of Dialyanth~ra otoba (H . & B) 
l use ror t e same pu h · ,ra~t:ns. O~het South American rodu r~ses as t . at from ,\.~yriuira 
fat fro'!" I ir~/a birubyba (Schott) \\·arbc~. ~~ this ry_re Include .. bicuhyba 
(Rol.) \\arb., :~nd '" Virola far " from p .,b:~l nut fat from V. surinammsis 
are commonly used locallv for making . u dz, l,n-a Aubl. These fatty substances 

can es and soap. 

, . General Distribution 
I he Myristicaccae are r h . 

tropics of both hem is he at er Wide! y distributed in the 
in this extended regi~n i~e~.~~thhough t~cre arc wide stretches 

IC none IS found Acco d" · r mg to 
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Warburg's classification, no genus is common _co anr. tWO of 
the three chief regions of distribution (Amenc~, As1a, and 
Africa). Cpwards of 250 species have been descnbed, ~y _far 
the greatest number belonging to the Asi~tic genera \lyrutua, 
Horsfieldia, and Knema; the fourth As1at1C genus, Gymnacran­
tbera, is moderately well represented. Of the Amencan gen~ra, 
Virola is the only one with a considerable number of spec1es; 
Jryantbera is very moderately represented, and only a few 
species are known of Compsoneura, Dialyantbera, and Osteo­
pbloeum. The African genera Cepba/ospbaera, Coelocaryon, 
Pymanthus, Scyphocepbalium, and Stm~dt~a, and the two, 
Brochoneura and Mauloutchia, that arc hm1ted to Madagas-
car, are all small, endemic groups. . . 

T he southern limits of the family arc set by one spcc1cs m 
northeast Australia (Queensland) and one in the Province of 
Santa Catharina in southern Brazil, while the most northerly 
extensions occur in Bengal and Silhet and in southern M~xico. 
Warburg (1897) considers it noteworthy? f~om the pomt of 
view of plant geography, t hat the 1\tynstJcaceae have ~ot 
been found in South China, Hainan, or Formosa, and attnb­
utes their apparent absence in Cpper S1am to imperfect 
knowledge of the flora of that region. . . 

While the familv is mostly confined to the mamland m 
Central America, South America, and Africa, it is well devel­
oped in the East Asian-Polynesian l~lands. It IS ab~~da_ntly 
represented in the entire 1\lalay Arch1pelago, t~e ~h1hppmes, 
and Papua (New Guinea), and there are spec1es m the ~IS­
mark (New Britain) Archipelago, Solomon Islands, l"ew 
Hebrides, Fiji Islands, and in Tonga and Samoa. . 

In the Indian Ocean, members of the family are found m 
Ceylon and the Andaman and Nicobar Islands, but nor _on ~he 
coral Laccadive and Maldive Islands, nor on the Keehng 
Islands. Several species are native to l\ladagascar, but none 
has been reported from Mauritius, R~un1on, or the Seychcllc 
Islands. In the West l ndies the fam1ly IS represented by a 
single species that is widely distributed on the mainla~d. and 
appears in the Windward Islands a~ far north as l\lnrtHllque. 

Warburg found that Wallace's Lme, so namet~ by Hux!cy 
who, upon the basis of Wallace's work, regarded It as the !me 
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of separation between the Onental and :\ustralian biologic 
ri:gions, was of secondary importance in the geographical 
distribution oi this iamily. All four of the Asiatic genera and 
C!\'Cn indi,·idual species, such as Horsfitldia irya (Gaertn.) 
\\'arb., 1\ntnm intmnedia (BI. \Yarb., and K. laurina (BI.) 
\\'arb., O\"erstcp the line. East of Wallace's Line, Horsfirldia 
and K11tma decrease more than .\hristira. 

The natural range of the fam"'ily does not include the 
$tnctly oceanic islands, far distant from the mainland . \\'ar­
burg attri butes this fact to the lack of means for t ransporting 
t ~c seed~ ac!oss \\ Ide ocean expanses. !he n_ut is too large to 
be ca:ned tar by b1rds, the embryo IS penshable, the seed 
scale IS no.t hard ~nough to Withstand sea water for a pro­
l(ongcd penod of t1me, specific gravity of the nut is too high 
due ~o the abundant fat content) to permit floatin and 
the':~ IS. no floatmg dev~ce on the fruits. s Even local ~istri­
butwn his dependent pnmarily upon birds large enough to 
carry t e seeds. 

The ~ I yristicaceae seem unable to adapt th 1 
cold conditions and in I d cmsc ves to 
foot! .II . h . genera . o not extend beyond t he 

ll s 10 t e mo mtamous re f S h 1 . 
and Java or in the Sc uth -\ !pOns o out ndla, Ceylon, 
reported • at hi h J I . . mencan .-\ndes. Instances of trees 
(H ~ B ) \\'a gb cr i a tdltubdes include Dialvanthrra otoba 

· · ' r ·• JOun V Hu b ld • 
'2000 feet in the Andes · Coela~ar . lm 0 t ~nd, Bonpland at 
by T hisclton-Drer at ~6oo r ~)o Ct Prrusstt \\ arb., recorded 

. \\T • - ' eet m ameroons· d -1 . . sperrosa arb. found bv both B . ' an ; v )'rtslua 
eb•ations of :26oo to Soo fi ernstem and Warburg at 
Batjan. Warhurg also ~- eetdon the Moluccan Island of 
3 

1i . Jscovere one spe · h . sco eet 10 the South Celebes and CJes at a eJght of 
4000 feet on the Island of S b another between JOOO and 
gen ' 1 . um awa·heco "d h era ;v. yn sttra and l!orsfiddia h , nsJ ers t c Asiatic 
th~~sclves to lower tcmperat t e most capable of adapting 

I he \1 · · ures. 
h 

. ynsucaceae are not m h 
t an they arc to cold. Th " u~ more adaptable to d rought 
- e amencan genus v· I 

a\\' b - :----:-=:=--;-:;:-~=---~rr:_:o::_:ta seems best 
ar urg Cites r he h II" 

suggcsl5 thnt it I$ o ow seeds of ll&rsjiddia ir a - - -
that thrs sped I pclrhaps due to the Roaring b"(v as an except ion •md 
and ">lalaccn ~} ·'~. >ccn able to secure a disrri~ J _uy (attained in this WJI\' 

• uc Ill exceptionally wide: for th ufuo~l rom Ceylon to Si:u;1 
c: amr ). 
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able to endure a dry climate, since two of its species, V. ussilis 
(A. DC.) Warb. and V. subsusilis (Benth.) \\'arb., are found 
in the savanna region of Brazil (Provinces of Bahia and 
l\latto Grosso); both are small and shrubby. Within the 
forest there are a number of species that live on rclati\•ely 
dry subsoil; \\"arburg reports that in the Buitenzorg district 
of Java certain species of Knema, Horsfieldia, and ,t{vristica 
seem to prefer the limestone rocks (Kalkfclsen) which rise in 
the plains. However, the great majomy prefer both dense 
forest shade and a moist subsoil, and accordingly are most 
abundant in the lower story 9 of the more or less evergreen 
forests of the plains and lower mountain regions. 

The usual height range is from 20 to 6o feet, but \\'arburg 
cites as exceptions such trees as Cephalosphaera usambarensis 
Warb., Myristira iners Bl., Pycnanthus microcepba/us \\'arb., 
Virola bicubyba (Schott) \\'arb., and V. rugulosa \\'arb., 
which are sometimes 100 feet or taller. -\mong those less than 
20 feet high are Virola venosa (Benth.) Warb., V elongata 
var. puncta/a \\'arb., and Compsonmra debilis (A. DC.) \\'arb. 

Taxonomy of the Genera and Sections 
References to the nutmeg trees appear in the earliest 

botanical works dealing with the East Asian region, but it 
was not until 1742 that Linnaeus established the genus 
"\fyrislica. During the ensumg 63 years, other closeh related 
genera were recognized, namely l 'irola in 1775• Kntma in 
1790, and Horsfieldia in 1805. Following the establishment of 
the family ~lyristicaceae in 181o, the three last-named 
groups were recognized by some authorities as distinct 
genera, while others subordinated them to the position of 
sections under the genus ,Hyristira. The latter stand was 
taken by Hooker and Thomson (1855), although with some 
reservations, as may be judged from their introduction to the 
discussion relating to the Myristicaccae, in which they state: 
"There arc, no doubt, several very distinct genera among the 
nutmegs, but the structure (especially that of the female 

~ . 
~Den Berger and Endert (1915) state that in the Dutch £',ast Indies the 

rcprcscnta.rivcs of the family usually belong to. the middle stoq• of the forest 
(crown herght ~5 to 35 meters) and have a drametcr seldom more than ;o 
ro8ocm. 
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Aower) is so very little known, that the time has not yet 
come for establishing these genera on a secure basis." 

The first comprehensi,·e survey of the family was made by 
De ~andolle (1856), who grouped the approximately So to 90 
spwes then known into the following IJ sections of the single 
genus M_,·ri.stica: 

Section I: Eurnyriuir•• :\.DC. Tropical :hi a. 
I I: Calontura :\. DC. Asia, and one species in Brazil. 

IIJ: l'iro/a A ubi. las genus,.. South :\mcrica. 
1\": Syrbnontura :\. DC. South America 
\ ': Oto!Ja A. DC. South Amcric~. . 

Vl: Compsontura :\. DC. South America. 
VII: Gymnacr~mh';:a A. DC. East Indies and Philippines. 

\ Ill: /l{lrsfitltllfl \\ illd. (as genus). Asia. 
1~: DiCI)•onmrn A. DC. Madagascar. 
:: lr.vantbtra A. DC. South America. 

;-.:1: fry,, Hook. f. & Th. Asia. 
~II: Pyrrbosa Blume. Asia. 

Xlll: Kntma Blume. As1a. 

M~~r:~,~~;~b~~dr~::~ £:s~:dlso011r~cognized ?ut one genus, 
c d' v· e s '3 sections to 7 dis 
ar mg W)'Omura and combi · h · . . • -below: nmg ot er sections as mdJcated 

Section 1: Eumvri!lira (Eumvri!l;ca and C. , 
( • A . • • at{lnrrm1 :\. DC ) ·' . 
one ustu.han species} · · ..... sJa 

II : l'ircla A. DC. America. . 
II I: Pyrrbosa Blume :\s' JV G . Ja. 

: ymnarrantbtra (GJmna b 
' DC). ,o\merica. cram rra and Compsontura A. 

\ : Ot~ba (Svtbnonr1 0 • 
JCa • • ra, toua, and lryambtra A DC) -' . · ...... mer. 

~'1: lrya (llm.fiddia and l a A 
\ ll: Kntma Blume. Asia. ry · · DC.). Asia and ,\frica. 

Bentham and Hooker's cl . . 
cept~J until 1897, when War~~JficatJ~n was generally ac­
treause on the family in ·h· h ghpubbshed his outstandi ng 
\\:ere assembled into ; 

5 
d~s/c t e 235 species then known 

;~~~~ly established MyrisJic~ctp~enera, including the prc-
b~ {v~rbn ad?itional genus, Ceph~;::ah Knema, and 1/ors-

d~tinitc g~~~r~~>~~i"gThes~ genera, tu~f~:d 'b:fo~co~n ized 
and 7 African (and \1 rdoupmg, 5 being American 'As ?w. a 

· a agascar). • 4 sJatJc, 
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A. American genera: 
Genus 1: Jryanthrra \\'arb. (-sect. Jryanthrra A. DC. and Gym-

nacmntbrra Bth. quoad sp. amc:r.). 
11: Ostroph!otum War b. (=sect. Calontura :\. DC. quoad 

sp. amcr.). 
" Ill: Dialyantbrrtl \\'arb. ( •sect. Otoba A. DC.). 

IV: C{lmpsonrura \\'arb. (•sect. Compsonmra :\.DC.). 
Sect. 1: Eucompson(llra. 
Sect. 1: Coniostrlt. 

V: 1/iro/a A ubi. 

} 

(-sect. Virola EndJ. 
Sect. 1: Oxym11btra War b. and Sycbnoncura 
Sect. 1: Amblyantbtra Warb. A. DC.). 

B. Asiatic genera: 
Genus 1: Knema Lour. ( ... sect. Knema Bl.). 

.. 
II: Myrislita L. (=sect. Eumyristica Hook. f. and Th.; = 

sect. Eumyristicn and st:ct. Cnlonmra A. DC.). 
IIl: Gymnacralllbrra Wnrb. (-sect. G)•mnacrnntbtra A. DC.). 
IV: Horsjieldia Willd . 

Sect. 1: P)'rrbosn Bl. (-sect. Pyrrhosn Bl. pro parte). 
Sect. 1: lrya Hook. f. & Th. (=sect. Irya Hook. f. & 

Th.). 
Sc:ct. 3: Ortballlbtra \\'arb. ( •sect. P_vrrbosa BJ. pro 

parte and sect. Horsjitldin A. DC.) . 
C. African-l\tadagascar genera: 

Genus 1: .\tlauloutcbia War b. ( •sect . .\fnuloutrbia Bail!.) . 
" 11: Brotboneura \Yarb. (-~c:ct. Ditt_Yonmra :\.DC.). 
" II I: Crpba/ospbatra War b. 
" 1\': Staudtia Warb. 

\': Sc)'pboupbalium \\'arb. (=sect. Iryn Benth.-non 
Hook. f. & Th.---quoad ~p. afr. pro parte). 

" Vl: Coelocar)•on \\'arb. 
" VII: Pymantbus \\arb. (=seer. lrya Benrh.-non Hook. 

f. & Th.-quoad sp. afr. pro parte). 

Engler and Prantl (1891) at first accepted De Candolle's 
classification, but later (1897) adopted \\'arburg's subdivision 
of the family. 1 n connection with their changed pomt of view 
they state, in effect, that the better knowledge of the family 
makes it possible to recognize a number of genera, which are 
well separated from one another and not combined through 
transitions; and that almost throughout these genera show 
distinct differences, not only in flowers and inflorescence, but 
in fruit and leaves as well. They also comment upon the fact 
that the groups are very sharply defined geographically. 

La ter investigators of the Myristicaceae have been divided 
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into two camps, namely, those who ha,·e accepted Warburg's 
classification in toto and those who more or less follow De 
Ca~dolle or Bentham and Hooker and consider that all o f 
the known species belong to the single genus .A(l•ristira, o~ at 
least to a much more restricted number of genera than \\'ar­
burg established. :\merican and African workers are largely 
of the first group, while many in the Asiatic field contend tha t , 
for the species of that region at least, there is no justification 
for recognizing more than the one genus, Afyristira. H utchin­
son (1926) evidently inclines toward Warburg's point of view, 
although he does not definitely commit himself, merely citing 
as examples of the family : " J fyristica, Pycnanthus, etc." 

In this investigat ion, \Yarburg's classification has been 
adhered to. T his was done, not only because it seemed to be 
the logical procedure, but also because of its convenience. 
Almost all of the wood specimens in the Yale collections 
had ::llrcadr been ass~gned to the genera established by \\'ar­
b~rg, and 1t was a stmple problem to determine the appro­
pnate genera for the small amount of unclassified material. 

Notes on the Genera 
In the foll?wing paragraphs are incorporated the salient 

facts c<?ncerntng the distribution, uses, and other features of 
each ol tht• t6 genera enumerated by Warburg The 
are treated alphabetically by regions.' . genera 

AMERJCAX GEXERA 

. Compsoneura Warb. CBer. Deutsch. Bot. G . 8 
IS a small genus, nati\·e to southern ~I . c es. IJI·94· I .95) 
and northern South America. . extco, entra Amenca, 

It is rep~nted by 5 species ( h' 
tnbuuon; the lifth, c. Sprucri (A~ ~C~ ~~:rbre apparen ~l y localitcd in ~is­
and Central Amenca and also in R" ;"\ . ., IS found In southern ~lcxlco 
represC'ntath·es were origin all . d ~~ L egro'" northern Brazil. The ;\lcxican 
but Wnrburg (18tJ7) regarded} h" eslgnated as .\fyristila mtxilana Hems) 
(r912: 284) contends tha.t 'urtht IS asdsyn~nymous with C. Spruui St·lndle'y' 
1 • • " er stu v w1ll b bl h · • • I' ant IS a sep:trate ~pecies. The m be' fprho a y s ow that the Mexican 

bur<• (l · ) em rs o t e g • . o o(, m. to be trees altho h . cnus are reported by War-
~:~ to be dwarfed, attaining a h~fgh:~r ~~~~es, C. dtbilis ~A. DC.) War b., is 

ker thaau linger; Standlev (l . ) 3 to IO fee t, With a stem scarcely 
or smalltr.:c. • or. rlf. states that C. Spruui is a shrub 
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The wood is va riable from ligh t and soft to more ofte_n 

medium light and soft 10 and without distinctive color. I t IS 

easy to work and split, a nd evidently not durable. 

Dialyanthera \Yarb. (N ov. Act. A~ad. :-.Tat. Cur: 68 : 126. 
1897) is a South and Central Amenca n genus, wtth but 4 
known species, all trees. 

Three species are very re5tricted in their known range, rwo occurring in 
Panama and the other in the Peruvian Andes. The fourth spec1es, D. olooa 
(H. & B.) Warb., was originally reported from Colombi.a and easte.rn P eru, 
and subsequently found in P anama. I n its South Amer1cnn range.lt occ~rs 
on the mountain slopes, at about 3000 feet above sea level, where 1t attams 
a height of 4 0 to so feet. According to Bonpl:md,11 attempts to plant the tree 
on rhc tableland at Bogata were not successful. 

The wood is light and soft and light reddish brown in color. 
That of D. otoba is reported as used principally for ceiling 
boards, and the seeds of the same species yield a fat wh ich is 
widely used in Colombia as a domestic remedy for cattle 
parasites. 

lryanthera Warb. (N ov. Act. Acad. Nat. Cur. 68 : 126. 
1897) , with 10 or more known species, is presumably confined 
to the northern end of Sou th America, ra nging from P eru, 
through Colombia and the Guianas, to northern Brazil. I t 
appears to be bes t represented in Peru and the Amazon region 
of Brazil. The species are small to medium sized trees. 

The wood is variable from light a nd soft to hard and heavy, 
is easy to work, and for the most par t takes a good finish. The 
heartwood of some species has a d istinctive a nd att ractive 
reddish color and offers possi bilit ies as a cabinet wood. The 
material is rather variable in strength and presumably in 
durability, depending on the density of the wood and the 
character of the infiltrated materials. Little information is 
available as to the uses of the wood, but according to Pfei ffer 
(1926: 164) that of/. Sagotiana (Ben th.) Warb. is probably 
suitable for cheap furniture, base boards, box boards (such 
as cheap cigar boxes), etc. 

10 The density and hardness classific11tion used in this report is that sug. 
gested br Cooper and Record (19_11 : 129). 

11 Reported by War burg (189-). 
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Osteophloeum Warb. (Nov. Act. Acad. Nat. Cur. 6~ : 127. 

1897) is a monotypic genus, native to no:the~n Brazil a nd 
Peru. In the former region its report~d h.ab1tat. ts the second­
ary forest, but li t tle or no information IS ava1labl~ conc~rn­
ing the character of the tree or its uses. The wood IS medmm 
light and soft, and light brown in color. 

Virola :\ubi. (Pl. Guy. 904· 1775), with 34 or more known 
species, has the widest range of all the American ~enera, 
being distributed over most of northern South Amen ca and 
">lrtually all of Central America. 

The watcrshed of the Amazon River, especialh the upper region, and the 
Guiana.~ are rich in species. Of the live species reported from Central America, 
none extends into the southern continent; three of them are found in Panama 
and one in British Honduras, while the other is distributed throughout all of 
Central America, from Panama to Guatemala and British Honduras. One 
extends from Dutch Gu1ana through the \\'indward Islands as far nor th 
as l\lartinique. The hot valleys of COlombia and Peru, Iring toward Brazil, 
possess a number of species, but only two extend toward southern Brazil. 
The genus is only sparse!}' represented in Boliv1a and unk'llown in Chile and 
Argentina. 

Th: representath•es of the genus are essentially small or large trees, some 
of whtch :!Te only 1_2 r~ zo f~e~ high, while others attain a height of 100 feet 
or m~rc:. Two speCieS ~~ab~t~ng the .western part of the savanna region of 
Braul, namely P. um/ss (A. DC.) \\ arb. and V. submsi/is (Benth.) Warb., 
arc: small shrubs. Certam trees of this genus are reported to be sapwood 
t~ees. Recor~ and Mell (1~4: 169) state rhat .. there: are ap arentl two 
~n~s o_f dalh trees W. st~rinammsis (Rol.) \Varb.), for altho~gh th{ are 
Sblmtlar'" appeara~ce, ?n~ IS a sa-called sapwood tree and the otht:r has: red-

rown heart and ts d1snncdy a heartwood tree .. The h I 
report (p - } h d.ffi . · same aut ors a so 

. . I .o t at I erent quali ties nre recognized In th ood f 1/ 
l11mhyba (Schott) Warb., although it is nor d ti . I e w 0 • 
variations are associated Wtth di . .1 • • • e mtc Y known whether such 
ac ruall\' attributed to a diffcrencSSlrnl ant~es In conditions of growth, or are 

Th · e m spec1es. 
e seeds of at least two species are used I 

P inier, of Panama are high!, . ocally; those of P. Warbrtrgii 
II b . -, } rCS!nous and burn read') . h I . arne, emg used tor torches by th 1 d' ' Y Wit a ummous 
~ticks; thOse of f/. surinamm . : I~ tans, who fasten them on the ends of 
used in making candles and so 

111 ~~h a val\lable •·egerable wax or tallow 
ro yield 68 Jler cent fat. ap. e seeds of P. sebijn-a A ubi. are reported 

The woods in general are eas l' 
smooth fin ish and hold th . hy ro spIt and work, take a 

. ' e1r s ape well· 17 ~;;1 .rurmamen.ru are reported t b d'ffi , . se t;;era and f/. 
wood is extremely fissile e~p e . 

1
1l c~lt to finish because the 

' ecta Y m the radial direction, 
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strips of wood ripping out and exposing the silver grain i!'l 
most unusual manner. For the most part the wo?ds ~re evi­
dently low in durability and subject to d.eter10r~t1on ~y 
various wood-boring insects; they are . qu1te vanable. 10 

strength, depending primarily. on the dens1ty ?{the macenal. 
The better quality of wood ts adapt~d to htgher class car­
pentry, joinery, certain types ?f furmt~re, and general con­
struction. The inferior matenal supplies som~ lum?~r f~r 
local use, especially light construction, b~~ 1t~ utthty IS 

limited by its low strength and lack of durabdtty; It has some 
use for coffins and boxes of varied kinds. Stevenson and Ste­
venson (1925) report the timber of /7. panamensis (Hen:sl.) 
Warb. as exported from British Honduras to the Umted 
States, mostly for the manufacture of veneer.12 

AstATIC GENERA 

Gymnacranthera Warb. (Nov. Act. Acad. Nat. Cur. 68: 
131. 1 897), with TI or more known species, is distributed from 
southern India to New Guinea, with Borneo and the Malay 
Peninsula as its chief centers. 

In addition to these specifically designated reg~ons, it has also been reported 
from the Moluccas and the Philippines. All species are medium-sized trees, 
attaining heights of 6o feet or more, and occur in the evergreen forests of the 
lowlands and lower mountain slopes up to an elevation of 'lOOO feet. \\~att 
( 1908: 791) reports that the seeds of G. canarica (King) War b., designated by 
him as M . ranarica Bedd., contain half their weight of a fat, consisting 
largely of myristicin, which is made into candles. 

The wood is variable from medium light and soft to medium 
hard and heavy. The heartwood is generally considered as 
not dearly distinct from the light brown sapwood, but in one 
of the available specimens of G. pauiculata (.'\. DC.) Warb. 
it has a distinctive deep chocolate brown color. The wooJ of 
G. canarica is reported by Pearson and Brown (I 932: 81 5) 
as easy to work and finishing to a good surface. It is moder­
ately durable under cover, but liable to attack by large 
borers. While not used locally, in SO\Ithern India, it is a fait 
plank wood, somewhat similar, but superior, to those of the 
tea-box and packing-case class. 

12 For further information reg:trding f/. pmtamrwis see Stevenson and 
Stevenson (1915) and Anonymous (1923). 
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Horsfieldia \\'illd. tSpec. P lant. 4: 8j2. I8o5), wi t h a pproxi­
mately 51 kno\\ n sp~:cies, is rather widely di~tributed in t~e 
m .. st moist parts oi the Asiatic ~lonsoon reg10n, fro m lnd1a 
to ~t:w Guinea and ~licronesia !J apanese ~landate) . 

I' :' :. •und, "'ith z representative species, in the eastern Himalaya region,11 

and extends through the western part of Burma and Siam into the :\falav 
Peninsula, where it reaches it~ greatest multiplicity with 18 spectcs. It ap­
pears 10 Java with J species, in the .\ loluccas with 10, and in Papua (:'\ew 
Guinea) \\ith n; to the north it is rather sparsely represented in the Philip­
pines and ~liC'ronesia. The genus is not found in southern India, although l 

specie< are known in netghboring Ceylon . .:\lany of the species nrc more or 
less en~c:mic, b~t one, H. ir)'a (Gaertn.) \Yarb., extends throughout almost 
the: enttre gcnm~ ~;mge. The representatives of the genus are mostly medium­
~•zed trees, ntt;unmg a hetght of 40 to 70 feet, although a few are relatively 
small nnd ~everal grow to 100 feet or more. 

l:eync: <.t'll7) rcpo~ts the seeds ?fa number of species of Florsjirldia as 
~a\ mg a htgh prop~ruon of fat, wh1ch has been used to some extent in mak­
mg can~l~; the nauves of Aroe use the oil externally as a therapeutic heating 
ag~n~y. l_hc b~rk an? leave:; of H.' glabra (Bl.) \\'arb. are used as" aromatica," 
t-spec1all} for 1ntesnnal compl:unts; the bark and kino of fl. uolida ( l\11q.) 
~~~~b. sr~\·e ~a rcmtd}". against sp:ue. The mace of an undetermined species 
;;:th~ u cr) red dye pnnC!ple whJch the natives of Amboyna use on thei r 

The wood i~ ~·ariable from ~ather light and soft to medium 
hard a.nd. he a"). In most species the heartwood is a aren I . 
~ot dJstmctoodfrom the light (usualh· somewhat p~eddi;h y) 

rown sapw . In general the wool. 
tough and is susce tible d • ;s not verr strong or 
readily and is rath~r eas)~~o :~:;k andk~nsect attack. I t spli ts 
finish. From \'anous so .. 'ta Ing a moderately good 
• urces It IS reported h h • . 
~s not suited for buildin ur t ~t t c matenal 
Jty, alth~ugh it 15 occa~i~nafh.s~s:Jc;use. of Its low durabil­
co~structJon (as beams or lanks or ~•ght or tempo rary 
It IS gcnL"rally considered pthat :h ~ue to It~ ease of working. 
boxes of various kinds. e wood IS best suited for 

Knema Lour. (Flora Cochinch 6o . 
matcly 38 species, 1s distributed f · (' !79°), Wtth a pproxi­
• It hns us chid sm in th~ 1\ ,r~m ndJa to the Philippines. 

~~~d Borneo ( 131~~~): ~~~~u!~ t~4 spe~ics) and adjacent 
11 Wurburg (r8ro)7 'd ' e species are fou nd in all 

m.~rked drv riod . Of\SJ ers that the inabilit. of /1. . 
toward th~ :mev.~ IS responst.blc for the fact t~ar th qrsji~ldta to withstand 

111 dner M1ddlc: and W f-' ' e genus has not spread est >Jmalaya. 
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three regions. From there it extends in all directions, with rath~r regularly 
decreasing numbers, although ~tis fairly abundant in the P~lh.ppm.es (a"::~ 
10 spp.). It has no representatives tn Ceylon and Pap?a (:'\cw <:Julnea) _ 
but one in southern India and Formosa, rhc: latter spt'Cies also bemg found:n 
the Philippines. This genus, like /lorJjirldia, is. limited to the most mOISt 
parts of the Asiatic ~lonsoon region. The spc:cJes ar_e small to more of!en 
medium-sized, occasionally large, trees. The seeds .of m.:my contau~ a h1gh 
proportion of fat, which has been used by rhe natives 1n some reg1o_ns for 
lamp oil, in making candles, etc. Heyne (1<J27) r..·ports r_har a decoctton of 
scrapings of the bark of K. palmrhanifo (~liq.) \\'arb. IS taken for bowel 
trouble by the nacives in the Dutch East Indies. 

The wood is medium light and soft to about as often me­
dium hard and heavy, with a h<.'artwood which is scarcely or 
not at all distinguished from the light brown sapwood. It 
is often of more than moderate strength, splits easily and 
straight, and is easy to work, but is readily deteriorated by 
decay and insects. It is not gcncrall y adaptable for building 
purposes, on account of its insufficient durability, although 
it has occasionally been reported as used by the natives in 
various regions for light and temporary construction, cheap 
furniture, and household utensils. It has been suggested by a 
number of writers as a possible wood for boxes of various 
types, such as tea and cigar boxes. 

Myristica Linn. (Gen. Plant. 2: 524· 1742), the largest genus 
of the family, has more than So species, widely distributed 
from India to the Philippines, Australia and Polynesia. 

It is the predominating genus in southern India and Ceylon, but is com­
~I.:tely lacking in the northern part of India and tn Burma. It has but a 
~1ngle representative in the Andaman Islands, but appear~ more abundanti\· 
tn the ~lalay Peninsula (10 species), the larger Sunda Islands (6 spp. i~ 
Sumatra, J in Java, and 7 in Borneo), and eastern ~Ialani.. (J spp. m Cdebes 
an~ _6 i? the l\.lolucca Islands). It attains its greatc:st representation 1n the 
Ph1hpp1nes (t8 spp.) and New Guinea {JJ spp.). [."our species in the Fiji 
Islands and two in Samoa and Tonga mark a gradual cxtinnion of the 1\lon­
soon ftora in the direction of the island projections from southeast Asia. The 
two species occurring in Australia and the single one reported from the island 
o~ P?na~e in Micronesia (Japanese Mand•tte) represent other extremes of 
d1smbut1_on of both the genus and the family. While MyriJtica is cssentlallv 
~n tnhabttant of the m?re moist sections of the Monsoon reg10n, some 0 '( 

ItS spcc1es are able to Withstand nt lcnst short dry penods; this is e\'tdenced 
by the occurre~ce of the genus in Queensland, Timor, Sumbawn, and Sarno~\. 
Its representatives are all trees, some very large:. 
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The wood is \'ariable from light and soft to medium hard 
and hea\'\' (mostly medium light and soft). ~he heartwo~d has 
a characteristic dark reddish brown color tn two. specimens 
(M. inrrs Bl. and M. litoralis ~fiq .), but usually IS not very 
distinct from the light brown sap.wood. In general t he ~mod 
splits rather readily and stra1ght, IS easy to work an~ ?mshes 
well, hut is not strong. It is of low to moderate durab1lit}' and 
rather quickly deteriorated by insects. It IS used to some ex­
tent locally for building purposes, despite its lack of resis t­
ance to decay, and has some possibilities in the manufacture 
of boxes of various types. 

AFRICA~ GE~ERA 

Brochoneura \\'arb. (Nov. Act. Acad. Nat. Cur. 68 : 128. 
1897), With 3 or 4 known species of good-sized trees, is endemic 
to <\ladaga~car: although \\'arburg (1897) reports that B. 
mada;:a.scanmsts (Lam.) Warb. has been cultivated in 
£\f aum1us. 

. See~s .of one species, pro,·isionallr named B. Frrnui Heckel, are said to 
):ld.d ml of mafotra," ,·alued br the natiYes for the treatment of itch and 
"nnous sores, and al<;o reputed to desrrov verm1'n The n· • r 

· h · h · · · ~omen use It ror anornung t c:1r a1r, An averal(c tree Yields ~bout JO k'1J 1· d 
{i h'-L. - • ·• ograms o sec s rom"' kn are l'Xtracted approximately '!].{ liters of oil. - ' 

Little or no information is a\·ailable concerning th f 
the wood h · h · · bl c c uses o , '' IC Is ''ana e Irom medium light d f 
very hard and heavv and light gravJ'sh bro . aln so t to 

· . wn m co or. 
Cephalosphaera Warb. (Eng! Bot J h b 

a monot\·pic genus its single . - . ca r . 33: 383. J 903) is 
being native to the' :\Ioz b' specJes, . usambarensis \\'arb. 
r f. . 2m Jque and Tanga ··k d' - , ~stA nca. Warburg( 1s97)ori inall·· "}I_~ 1stncts of 
!Jrocboneura, but subsequend. gi y Included It In the genus 
IS found in tht· ,·irgin lo t }b ( 903) segregated it. The t ree 
where it attains a heighrtes 'ra 6ooutf, JOOo fect .above sea level r h d 0 I ect Th d . , lg t an soft and light gra .- h b . . c woo Is medi um 
not reported. } IS rown In color. Its uses are 

Coe~oc~on Warb. (Notizbl K " -1 ~95) !s distributed from Fren~h ~m_gl. Bot. Gart. Berlin. 
99

. 
glan Congo. The four speci umea to Gaboon and Bcl­

es are trees, rangmg in h . h f 
e1g t rom 
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about 30 to 50 feet (C. Klainii Pierre) to 100 feet tall and 4 
feet in diameter (C. aff. o.-.:~vcarpum Stapf) . T hey arc fou nd at 
elevations ranging up to r 400 and 2600 feet . 

The wood varies from light and soft to medium light and 
soft and is easy to work. T he heartwood often has a faint 
reddish or yellowish tinge, but is not especiallr distinct from 
the pale brown sapwood. The timber of the Liberian C. aff. 
oxycarpum is reported by Cooper and Record (r93r: 21) as 
capable of taking a smooth finish and holding its place well 
when put into use; it has little or no resistance to decay or to 
insect attack, but is employed locall y for canoes, planks, and 
timbers. T he fruits and leaves of this tree arc sometimes used 
medicinally to overcome abnormal drowsiness. 

M auloutchia Warb. (Nov. Act. Acad. Nat. Cur. 68: 128. 
1897) is endemic to Madagascar. The single species, M. 
Chapelieri (Bail!. ) War~. , is said to b~ a ~ma~J tree, but there 
is little information available concermng It, Smce there are no 
specimens of the wood in the Yale collectiOns,_ it is not. con­
sidered in the later d iscussions of the woods ot the fam1ly. 

Pycnanthus \\'arb. (Ber. Deutsch. B~t. Ges. 13: 9~· 1895) is 
a widely dis tribut ed Airican g~nus, ~VIth S cndem1c species, 
t hree of which are repor ted as unpcrlectly known. 

For t he most part it is confined to the west coast of Afnc~, fro~ French 
Gumea to Angolo but one species (P. Sd•wtinfurtbii \\'~rb.) IS nam·e to the 
Congo Free Stat: (South Central .\£rica) nnd one ''arrcty (P. /comb~, 1·a_r. 
spba"ocarpa Stapf) is reported br Thiselt?n-D)·er {tqt~) asfo;c~~n~g 1~ 
'\'ile Land in E ast A frica, All arc: tall trees, wHh t~ehexb·ccp1~1h~n °1 

/. 
0

1:1 ( at-gt'l 
\\• b · · d bo JO feet h1" v 1se ton- \tr o · ar . wh1ch IS repone as a tree a ut "' . • 

1
• 

. ) ' U . d .. wood\" climber wnh stout 'tcm o ten 
est. and nwrn (1920) an ns 3 · ') Th be t k own and 
resembling small t ree" b\• Coopc:r and Record (t<)jl • c ·s n • 

8 most widelv d istrjbuted ~p!!cies is P. lrombo (!hill ~ \\:arb., a tree up to, . 0 
1 

• • d' ·h1ch IS well reprc.~enteu rn or 10. fee t in heigh t and J ro-t lcc:t 1n 1amcrer~" . . . . 
h 1 · d (. ?O teet 1n the mount.un rcg~ons, 

t e evergreen forest, up co an " trtu e 0 -~ • b k of p lrombo is ust'd. 
Cooper and Record (t9Jl) report that r e rnncr ~~~·and ~ixcd with ~alt 

by the natives for t reating toothache, bc:rng m.lccr~r~. 'k of p Dinlcl.s~o 15 
and t hen applied as a poultice, while the mdacerntc: I Mlr>Odl .,~d sJ•rc~d on 
. I d . . I b.· rub be over t te · · 
<:mp oye. m treanng epro~v, ~rng ·d o f the: former spcc1c, have been 
the slccprng mat of the pauent. r he sc:c 5 d I 

1 
c of Kombo seed or 

sold for t heir oil on the Li verpool m:trket, lun chr 1 te nlal ~f p .(- ,,. ,
0 

contain 
K f d Th' 1 D ( •) states t t·tt t e ~<'C( s · ' au see . tse ton- rc r 191,1 - . ~ • fn .. to\\'eh\lt,chthc\·burn 
great quant ities (up to ;2 per cent) ol n tnt: acc:or( 1 o ' 
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Jikc tnpel"!> C\'Cn when fresh, and for that reason arc: used locally for illumi. 
naung purpose~. 

The wood of Pvmantbus is medium light a nd soft, and gray­
ish brown in col~r. It is easy to work, finishes smoothly, and 
holds its place well in use. T he material is not resistant to de­
cay or to insect attack, but is used by the natives for making 
canoes, for light building purposes (planks, roof s hingles, 
etc.), and to some extent for boxes. 

Scyphocepbalium \\'arb. (Ber. Deutsch. Bot. Ges. 13 : 84. 
I895) is a \\'est African genus, of 3 endemic species, two of 
which are known to be large trees, sometimes 100 to 120 

feet tall. They ha,·e been reported from southern N igeria to 
Gaboon. 

There is little informati.on available concerning either the 
tr~es o~ the wood. The smgle wood specimen of S. ocbocoa 
\\arh. m th~ Yale collections is medium light and soft and 
hght .hrown m color, with irregular chocolate brown to black 
markmgs. 

Staudtia \\:arb. Xov. A.ct. Acad. ~at. Cur. 68: 128. 1897) 
~s ~ \\ cs~ AJncan genus, With 4 endemiC species one of wh ich 
IS ~~pcrt~c . ~·. khno'' n. Its members are trees, the' better known 
species. o \\ IC range up to 100 feet or more in h i h • 
genu.s IS apparently rather restricted in its d' 'be g. t. 1 he 
tcndmg from southern ~i eria t p !stn utwn, cx­
imperfecth· known spcci;s \' o ortuguese Congo, with the 
from the l~land of St. Th ' "· pterocarpa Warb., reported 

1. 1 . omas . 
. Itt e IS known about the wood f . 

S._gabonrnsis \\'arb., although U o. any of the species, except 
sltpitata \\'arb. and S t,a nv..m (1920) reports tha t o f S 

d d . . ~ merwinuu \\'a b h . 
a~ rc dish, respccti\·eh·. Th' d r . a.s . ard, a nd hard 
wah the material avaiJabJ · ISh eytcs a d1st1nct similarity 
m~dium hard and heavy t: h:r~ e ale collections, whic h is 
a hghr orange red to da~k rcdd. h abd heavy and possessed of 
marked with a slightly darke:s .rown hea.rtwood, at times 
thatsometrecsfurnisham st~lpe. Mentaud ( l

9
J I) sa 5 

. t\cchordi?g to .\Jeniaud (l~:e ;~d)dishh heanwood t ha n others. 
!S rat er difficult to . . . . z • , t e wood of S t. • 
IS rath fi .1 . Y.ork, although itt k · gavonensts 

cr SSI c, With marked · a ts a beaut iful finish 
resistance to b .1• ' 

enulng and com-
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pression, and moderatel y tough and sti ff. It seasons fairJv 
well ~ but is S?me~\·hat ~uscepti blc to shrinking a nd sweiJing i~ 
serv1ce, makmg 1t des1ra ble to quarter-saw t he material and 
to use it in narrow w·idths . The hea rtwood is said to be resist­
ant to decay and in~ect attack. Suggested uses include frames 
and veneer for. cabmet. work ~nd interior carpentrr, heavy 
carpentr>:, S_PeCial fr~mmg, sta1rs, fl ooring, a nd carriage and 
~agon b.UJ!dmg. L\Iemaud adds tha t the d ifficulties experienced 
m machmmg the wood have bee n one of the p rincipal obstacles 
to its becoming popular. It is employed by t he natives of 
Cameroon for making paddles and oars. 

Description of the Woods of the Myristicaceae 

MATER!\ !. 

All of the wood specimens studied for this report are in the 
collections of the Yale School of Forestry. \la ny of them were 
contributed expressly for this mvcst1gation by members of 
the I nternational Association of Wood Anatomists.14 There 
are 165 specimens of mature secondary xylem, representing 
82 species and I 5 genera. N o samples of the \Iadagascar genus 
M auloutchia were availabl e . 

T he amount of material for the d ifferent gener:1 is :IS follows: 
Brochoneura \\' arb.- 1 specimen oi 1 ~pecics; z unassigned. 
Crpbalosphaera Warb. (monorypic)- 1 spc:cimen. 
Coeloraryon Warb.-s speci~ens of.::. spec1c~. 
Compsontura Warb.-; :;pectmen~ of 3 spcc1cs. 
Dial,vanthera Warb.- 4 specimens of z ~pecies .. 
Gymnacra111hera \Varb.-6 specimens ol 4 spectc'· . 
llorsfieldia Willd.-22 specimens of 1 z spc.ctes; J un:1~s1gncd. 
l ryantbera Warb.- 18 specimens of ; spcctc>; I unass1gned. 
Knema Lour.- 28 specimens of 18 spectc:;. . 
J'vfyristica Linn.- 19 specimens of l.j species; I un_:t_ss_'g_n_e_d_. ----

14 The writer wishes to acknowledge hts indebtedness ~o t h(e follohing 
members of the Internntion:ll :\ssociarion of Wood ·\ n.non~t·s ~~· ~om w 0~ 
much of the material used in this invesngauon w;~ s o~~;ute : .r(;~"~:::.:c: 
C HALK, r mperial Forestry I nsututt.>, Oxford, l·.ngl.md .• . cr. J HAN L' Fo es ~ 
c . eN . . c I . P-.riS' \ ·lr 1\. A. HOWDH UR\ I r 

omtt auon:1l des Bots o omaux! · ' 1 · · F D . ·cH l•'orest Re-
Research Institute, Dehra Dun, lndul; ~k 1. AR~.w " f.sll 

1
• ANssoNtus 

search I nstitute Kepong Federated \.tala) St.ncs, Dr. ll. R. I B ' 
K · • ' D c R :\I FTCAL f & ova ot:tmc 

olontaal lnstituut, :\msterdam; r. · l'h I' .• Bur'cau ~f Forc:strv, 
Gardens, Kew; and l\·fr. Luts J. RnEs, 1 11'P10" • 

Manila. 
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\\' b t\"'ic)-' sp~1mens. OsttDpblotiiiTI ar • 1mono . r • • 
Pycnanrbus \\'arb. ·3 specimens_ of 1 specieS. 
SrJpboupbalium \\"arb.-1 spec1men. . ,· ed 
Sraudtia \\'arb.-3 specimens of 1 spe~u:s; I unas~agn d. 
l'ircla ;\ubl.--JS specim~ns of q speaes; z unassagne . 

\1.\CROSCOPIC FEATt; RES 

No. 35 

General properties. W:th few exceptions, the .woods of the 
family '\ lvnsticaceae are within the range of hgh~ and soft 
to mcdtu~ hard and heavy, ha\'ing a specific gravtty (based 
on thoroughly room-dry weight and volume) of 0.35 to 0.7.7 
and a weight of n to 48 lbs. per cu . ft .; 15 so~e of. the spect­
mens of Staudtia gabonensis and b ·yanthera tru orms are hard 
and heavy, with a specific gravity ranging from 0.87. to 0.94 
and a weight of 54 to 59 lbs. per cu. ft.; one specimen of 
Brocboneura (23625) had a specific gravity of 1.0 1 and a 
weight of 63 lbs. per cu. ft . The grain is predominantly 
straight, although in some cases it tends to be more or less 
interlocked; the texture is uniform and variable from fine to 
somewhat coarse. 

The sapwood is primarily light brown in color, with an often 
pronounced grayish or pinkish cast. In many cases the heart­
wood is not particularly distinct, but in some of the available 
speci_m~ns (GJ11111acrantbera paniculata, l ryantbera pro parte, 
M)'T!SttCa pro parte, Staudtia, and l'irola pro parte) it is ap­
precrably darker than the s~pwood, varying from deep red 
to chocolate _brown. In the lighter colored material the pres­
ence of ~~~ntte bands of parenchyma may give rise to more 
or l~ss dtstlnct and somewhat reddish markings on the longi­
thdt~al surface:; th~ definite heartwood specimens sometimes 
s O\~ ahratherl. fine, lrght to dark striping, independent of the 
parenc yma 1nes. 

w~~t~pt~c possibl~ exception of the deeplv colored heart-
- ...:._r~s, t e woods are of genera( low durabil'tty 

"All I --- ' , ... u~s (or weight per cubic foot hav b:- ----:-:.:----- -
mined spcctflc gravities and . e .en computed from the dcter­
ou~~ly roorn.dr}' condition o~~~nsequcntly, apply to material in the thor-

[ ~e density and hardness classifi . (. . 
by Cooper nnd Record {l9Jl· 1,~9) ca:h~n h ollowehd In this study is tha t used 
mai~rtal in the iame thoro~ghl·' . ~c was c. ?sen because it applies to 
COnSJderation. ) au. ry condition as the woods under 
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being readily det~riorated by wood-destroying fungi when 
used in contact w!th ~he ground ; they arc also subject to at­
tack by wood-bormg msects. For the most part the material 
is not strong and is relatively easy to split and to work with 
tools. It saws readily and usuallr planes to a smooth surface 
(in a few cases the fibers tend to pull out and the wood is 
difficult to finish smoothly) ; some of the dark colored heart­
wood specimens take a beautiful finish. The wood holds its 
shape well, excep_t ~or some of the denser pieces, and has good 
nailing charactensttcs. 

Growth Rings 16 present or absent. In majority of specimens 
delimited by concentric lines of wood parenchyma, which may 
be lighter than bac~ground and hen~~ distinct to unaided eye, 
or more or less reddtsh and barcl y vtst blc. In ? Btwboueura sp. 
(2.3626) , Cepbalosphaera, Ho~s.field~a canarioides (?) (2J6oi), 
and f/irola (pro parte) occastonal mde~mtc nngs are noted, 
being demarcated by darker (denser) lines or narro,~· bands, 
formed by rows of flattened wood fibers. Growth rtngs are 
indiscernible and apparentl y lackrng rn Coeloca1:von oxycar­
pum, Dialyanthera, Horsfieldia canarioid,·s )) (2J?<'2), H. 
oblongata, Myristic a simiamm, P)'cnantbus, Starul11a gabon­
m sis (pro parte) , and Virola (pro parte). 

Parenchyma not visible in t he material cited. abO\·e. In 
the other available specimens occurs in concen~n~ mctatra­
cheal or terminal lines or bands, more or less dtstmct to the 
unaided eve depending on color contrast with background. 

1 
' • bl · r , cnC\' but mostlY T hese lines are usually vana c 111 trcqu · 'h . di 

numerous two to several often bei ng dose t?gct er; 1 ~. a t­
tion thcv ' occasionally anastomose and at t_tmes

11 
are .rscon-

. · h escnt m a spccamens, tmuous. Paratracheal parenc yrna pr · 
but not discernible without microscope. 

1 , f or at times moder-Pores 17 very few to moderate > ew, _ ~ _ 
_____ __::_ ____ -:--·--:-:-::=-:eriodicit) of wood forma. 
. u Most of the woods examined show a ccrta~~ ~incs of wood parenchyma 

laon, due to the presence of conccntrl~ bands d fi~rs which nrc more or 
cells or of flattened (or otherwise modi lied) ::::: 1 thas' 

1
m·cstigation these 

less distinct from rhe ground mass of the w d. ~ · 
m k" . b h ring boun ;m cs. • 

ar 1ngs are cons1dered to c growt . . f ·s follow the classahcauon 
17 T he designations of abundance and ~I ZC 0 pore 

proposed by Chat taway ( 19J'l). 
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d . ·II distributed . Small to modcrate-
atelv numerous, an \\C II 1 . bl 
. . . • . . ens vcrv small to sma , am vana e stzed, or ln a IC\\ specun • . . •d , . 0, 

from fairh· distinct to mdisccrmble to _unatde qc. ccur 
singly or (n radially flattene_d pairs; radtal groups of 3 occa-
. 11 d · man·· specunens groups of 4- or 5 also found. stona ,. nott· ; m • . . . 

In sot~e cases solitary pores predon~matc, tn others radtal 
pairs are more abundant, and in sttll others t he two are 
equally well represented. 

Vessel lines straight, very fine to rather coarse, mostly 
somn.,.hat dark<.r than background, and dist inct but not con­
spicuous in sapwood; in heartwood often about same ~olor as 
ground mass and inconspicuous or barely discerntble to 
unaided eye. 

Vessel contents. Light-colored, often lustrous tyloses occa­
sional to abundant in many specimens. Dark (red-brown) 
gum deposits noted in some samples of Staudtia and Virola, 
ranging from sparse to abundant. 

R:ays variable from indiscernible to fairly dist inct to 
u~a~dcd eye on_ cross section (in some specimens not very 
dtsttnct C\'en wtth hand lens) ; somewhat lighter to a little 
darker than background, predominantly fine, moderately 
numerous t~ vc~y numerous and closely spaced (often less 
t~~n a pores wtdth apart), an~ at times somewhat wavy, 
bcmg more or less ~h~rply bent m contact with larger pores 
and pore groups. ( mformJy low on radial section; in most 
~pecJmens so~ewhat darker than background and distinct 
ut n

11
ot conspJcuou~ to naked eye (in dark heart wood pieces 

usua v somewhat IJght th b k •• 1 : . ., . er a~ ac ·ground); usuall y produce 
Chst vcr gramf about l!ke that m !\laple (deer) . heterogeneous 

aracter o ravs us 11 • d ' 
radial s f ·d ua } note under tox lens on split 

ur ace, ue to coa f f 
squarish interior cells an rseness o .o ~en predominating 
gina! cells :\lost!~· at d more

1
. 0~ less dtstmctl y upright mar-

. · , or near 1m t f · ' b' l· eye on tangential sectio . t o VtSt t Jty with unaided 
~arkcr than back oun/! very small an_d usuall y slightly 
1sh contents wer gr d ' m Scyphocepbaltum distinct black-e note . 
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Tanniniferous tubes 1 ~ visible i~ most specimens, appearing 
under lens as fine dark ltnes runmng through occasional ravs· 
in a few cases disc:rnible with the unaided eye; \'cry spa~s~ 
to rather frequent tn occurrence. 

~h!~<UTE A!"ATO~IY u 

Vessels, as seen on cross section (pores), chieAr solitary or 
in radial pairs; occasionally in J's, sometimes in 4's or s's. 
Isolated pores oval or ovoid; those in the groups dectdedly 
compressed (usually radially). Size and number variable, 
the range being about as great in certain of the genera (es­
pecially the more abundantly represented ones) as it is 
throughout the entire family. Solitary pores and pore groups 
small to moderate-sized (based on tangential measurements) ; 
in a few cases (Osteopbloeum and Scvpbocephalium) moderate­
sized to rather large, in others (Compsoneura, Iryanthera 
'fessmannii, Knema laurina, and Virola pro parte) very 
small to small. Groups usually slighdy wider tangen~ially 
than isolated pores, but decidedly more clong~ted radtally. 
Distribution fairly uniform, without defimte_ pattern. 
{See Plate I , 1, 2.) Verr few to moderately fcw m nu~ber 
(up to to solitary pores and pore groups per sq. n!m.) ; man 
occasional specimen of Compsomura, h:vantbera, 1\.nnna, and 
V irola moderately numerous (up to 15 to 18 per sq. mm}­
\\'alls thin to rather thin (0.003 to 0.005 mm. wtde); tn 

Staudtia often moderately thick (up to 0.007 mm.). 
Vessel members very short to extremely long, mosdr \'err 

long · commonly with short tips, occasionally up to 0 ·5 mm., 
' r · 1 from nearlr rarely longer. Inclination of penoratton pates . 

h . bl' all}· 1ntermedtate . ortzontal (rare) to verr 0 tquc, usu 
• 1. d. h'. ·cud\· to the indeterminate, 18 

The term tanninifa-ous tubt IS app It' •n t ~s ~ h · . of .
1
11 snecimens of 

b r 1 f tlv m t c: rnH · r tu e~ 1 ~e s tructures, foun~ rare Y. to req~en. · 'bed in detail in the iollowing 
M yn sucaceae so far exammed. 1 hcsc a~c ~escn . k ·n rlrecisc!Y similar 
d · · f h · · So r:lr as IS now , r . escnpnons o t e mmute ann tom}· · ' 

1 
i.n the secondary xylem of :my 

Structures have not been report..:d as occurru g , 'tic diagnostic feature 
Other family, and for that reason they serve ns a spec• 

for the Myristicaceae. (See Plate I, J.) h h' section to the abundance 
19 ·~he class designations applied t~roug ~t t ·~hose proposed by Charta-

and Size of the individual dements of thew are 
war <•9Jl). 
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Perforations mostly simple or scalariform, sometimes r~ticu­
late or compound scalariform.2n Reticulate type p~edommant 
in a number of specimens of lrpmthera. Scalanfo~m type 
found in all woods examined, though extremely rare m some; 
characteristiC of Codocaryon, Compsonmra, Dia!)'anthcra, 
G_wmacrambtra, Ktuma, 1l1yristica, and Scyphocepha!ium. 
Simple perforations predominant in Brochoneura, Cephalo­
spbaera, Ho1·sjieldia, Osteophloeum, and Pycnanthus. No single 
type consistently outstanding in all specimens of lr)•authcra, 
Stau~tia, and Virola .. Predominance of any one type of per­
foratJOn not necessanly even a specific character. Reticulate 
and compound. scalar iform perforations (see Fig. 1 : r - 8) 
best de~'eloped m !ryantbmz; the former present in virtually 
al~ spec1mens exammed, predominat ing in more than one-thir d 
ol them; the latte: of rare to rather frequent occurrence. 
Reucu1ate perf~rat1ons rare in Kncma (except K. g!omerata) 
and occasiOnal 10 Dialymtbera. Bars of the scalariform per­
foratiOns m a number of the other genera often so branched 
~s to formd more ~r less reticulated scalariform perforations 

ompoun scalar: form. openings infrequent in Dial antb . 
and rare to occasiOnal In Kncma and M . . 21 y era, 

Sc 1 · ~ ynsttca. 
a an orm perforations generally with I to ro b ( --:. ars see 

• Compound stalarijorm P"forati h l . 
coarse main bars, wirh sets of fine so:: dave rbe anvely few and moderately 
be h 

, ---.on arv ars som · . . tween t em. (See F1g 1 • 1_
5

) p r . 1 • etJmes re tiCulatiOns 
· E · · · · enorat1ons f h" • m pams bttmmema and figured b ' Sol o t IS general type were found 
(!9~J: 18;) noted them in Epacrisco;ia er~~er (r908 : ~93), while Thomson 
nauo~ of many vessels shows, howev~~a. omson s tates: " Careful ex ami­
scalanform perforations) are reall . du , that r.hese [apparently com ound 
~nt angles on the two sides of th; wal~ t~rs,calanform bars inclined at ~iffer­
b~er an~ farther ~part than those o~ th~quhndy. the bars on one side are 
cann~:nL_ c tracededrlghr across the larger on• os t ber ~sde. Sometimes the fi ner 

"" so rrac " J th , _ . . ' • ut sn othe f, · 
show distinctlv in v. In e <"lynstlcaceae howev h per orations t hev 
found to be d~finit ~s.se me?'lbers isolated b;. mac e~, t e secondary ba;s 
t~·pe in rh~ conti :~superrmposed on ope~in s :~~~on; they are at rimes 
like or retic-ulate ~p member; they frequenrfv h e normal scalariform 

· b pearance· " d · . • ave a cha · . mam ars. , Mn Jn no rnstanc rnc teriSt lc net-
• 1 • • • e were they f, d 1 t 1s Interesting 

1 
oun across the 

~ypcs arc not found ino r~otc t~at the reticulate and 
rn oomr; of th~ scalarif. e Afncan genera, al rhou h .compound scalariform 
plates have a som h orm perforations branch g 1° Co~locaryon the bars 

ew at r · 1 to such ttlcu ate or compound scala . an extent that the 
n form appearance. 
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F 1c . r.-SoM£ T YPES oF VEs SEL P ERFORATION P LATES IN 1\h·RJSTtCACEA£ 

Nos. 1-5.-Compound scalariform in Knema Aloarrzii (1) and lr>;antbua 
leptodadtl (l-s). Nos. 6-7.- Rcticulate in I ryantbua leptoclada. NSo. 8.:-::: 
R · t t J " ' 9 11 12- peCI;u eoculatcd scalariform in lrwmtbrra ItptoCtaaa. , , os. • • · 
r • ' J ( ) d c 1. ar)·on alf ox,carpum 
rorms 1n Gymnacranthtra paniculala 9 an ot or ~ :.t ~ 0 • 

(II, 1'-) . No. to.-Scalariform in Corlocaryon a.ff. oxycarpum. (No.
1
' X-5 • 

others, X 1oo.) 
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J~ . to 20 rarely more. Bars variable 
Fig. I: IO), sometimes ut)v of ~oderate width; occasionally 
from fine to coarse, mos • . ) · 
to frequently anastomosed or branched (F ig .. I: 9> I I , 1'2 , m 
some cases appearing transitional to the reticulate or com-

pound scalariform types. f . l I ( I 
Intervascular pit-pairs ~ rather small to a1r y arge most Y 

of moderate size) , numerous, somewhat crowde~; a~rangement 
usually alternate, but rather definitely opposite m Cepbalo­
sphaera, Coelocaryon, Gymnacrantbera.(pro parte), and Irya~­
thera (pro parte), and in some cases w1th a tendency to verti­
cal alignment . Border outlines irregularly rounde~ to ov~l, 
or polygonal (3- to 5-sided) where crowded; somettmes~ as 1~ 
Gymnacranthera paniculata (221 10), l ryarzthera lrtcorms 
(21053), and Knema i1Timnedia (2J68J) , elongated hori­
zontally and in more or less pronounced scalariform arrange­
ment. Apertures narrowlr oval or lenticular to slit-like, mostly 
horizontal, occasionally rather obliquely inclined, the aper­
ture in one pit of a pair appearing to be crossed with that in 
the otJlcr; usually well included within border outline, but 
some_tt~es, e.g., G~·mna.cranthera, .Iryantbera macrophylla, and 
.'vf.ymtrca gua~terzaejolza, extendmg beyond and coalescing 
Into broken spiral or even scalariform striations. 

v:ess:l-ray pit-pairs of. two principal types: (a) Large and 
radiall} el?ng~ted (occasionally somewhat oblique), more or 
lc~s gash-hke ln appearance and often extending almost the 
Width of the cross~field in scalariform arrangement; borders 
complete, or someti~es covering onl y the ends or a arentl 
absen~; border outlmes. elongate-oval to broadly ~ti tica[ 
sometimes flattened axtally from crowd· P , 
erally conforming t th h mg; apertures gen-
Plate I, 4.) (/;) otth/ s~:tle . of the border outline. (See 
numerous, often crowded arra' Jntervasc~lar tYJ?e; usually 
border outlines round d' ng

1
ed opposrtely to rrregularly ; 

gul e to ova or more ft . I 1 an ar; apertures fully in l d d I' . o en trregu a r y 
- c u e ' s lt-hke or narrow-lenti cu-

11 ;\ • • 

b : PIt m the sense used in this . 
ut IS a rec . report IS not an j t 11 1 

clos' ess or a gap In the main wall of . d . n erce u ar structure, 
eon~~i~~embr~ne .. A pit in one cell and i;: ~:miVIdual c~ll, with its external 

incomple~e~ytjf:~dA pdit-pair may be simple,p~%:~~~11 hthlfe cboelldadjadcent 
ere . , a - r ere , or 
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lar to broadly oval and horizontally inclined The t 
. h . d' . · wo types, 

together w1t mterme tates, sometimes occur in sa II 
h . . f me ce . 

Vcssel-parenc yma p1t-pa1rs o the same tvpcsas the 
1 . ( d ' I . . vesse -

ray ; the larger pits . ra 1a sectr~n) shorter and with narrower 
apertures, bu~ t endr ?g to scalanform arrangement; the small 
pits (tangential section) very abundant, of the intervascular 
type, although usually somewhat larger. 

! yloses sparsely to v~ry a bundantly dev~loped; mostly 
thm-walled, more or less Irregular, and browmsh. sometimes 
more regular a~d. thicke~-walled, occasionally definitely 
sclerosed and d1stmctly p1tted, e.g., l ryanthera paraensis 
(22078) , I. tricornis .(2IJ 'l8), Staudtia gabonensis (4904), 
Gymnacrantbera canartca (22127), G. paniculata (5698) (see 
Plate II, 6), and Mp·istica iners (22165).23 Sparse to rather 
abundant depos its of yellowish, light brown, or dark (often 
reddish) brown deposits present in a number of heartwood 
spec 1m ens. 

Wood fibers (cross section) comprising half to consider­
ately more of ground mass of the wood; squarish to somewhat 
flattened radially, occasionally irregularly rounded or oval; 
arranged in defini te rad ial rows between the often closely 
spaced rays ; wa lls generall y rather thin to very thin, alt~ough 
moderately thic k in most pieces of Iryantbera and t~1ck to 
very t hick, with cell lumen sometimes almost dosed, m Bro­
choneura sp. and Staudtia. 

· . . h · d' · d indefinite llattemng At times there ts ev1dence of a rat er rn IStmct an . :J d 
of narrow zones o f fi bers in contact wi th the metatracheal or termmp ban 5 

of wood parenchym a. In? Brocbo1uura sp. (zJ6z6), C(pblllospl•u-;':;bo~~~~ha;:f 
thus (1521 1), Horsjit'ldia canarioides (?) (zJ6ol~, H. oOI~ngtlt~, aF arenchvma 
the specimens of f/ t'roln investigated (all of winch :mf fi~vol 0 hi~h are ~ore 
bands) growth rings are delimited by narrow bands? 

1 
~rsh.' wk ailed than 

o I . . eli all d f n rc:lauve \' r IC er w, 
r ess mdelimtely Battened ra , r an ° te : h I · Jarged. (See Plate 

the normal cells· in p molliuimn these fi bers a re shg t yen,.. 'a '"Ont·.ssima 
1 ) ' · 6o) H Mongata ·trOt• ,. " , 

• I. In Horsjieldia canarioidu (?) (-23 . 1 • h. 0 h rings nre comprised 
and 1/. officina/is t hese bands demarcating t e growt __ 

u f similar sclerosed, or stone cdl, 
Record (1925) r epor ts t he occurrence 0 h .. . ~~~group of species of 

tylos · · f I'' · ~ ~ and t e satm r ) d ~s 10 vartous species o tratmr: 1 ne 
5 

{Brazilian snss;uras an 
EJ!os.zmum, of t he M oraceae; M(!ptlodapb a~.' Pmt arborta Muus, of the 
.,. UJ1d~ro7ylon Zwagn ii T. & B: of the L~u~~~~:d .: uavabo," from \'enezuda. 
c..uphorb1aceae; and a n unidenulic:d wood, c. g · 
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. "h· oi ~eptate wood fibers \dlsunct on ~a ~ p·l·alospb~rra, Pwnantbus 
p~oodmanp;rcnch"ma cdls are a I 50 present; m c( ·lis are more or "tess occa. 
" . l sis (6S"\) "cptatc c: • • • bo d . 
(15':11), and l'irola ~tnr.ut m < ta;; fibers at the growth nng un anes, 
5ional amon2 the flattened non--~r. . .1 • n orne of the other woods so 
. d . . t·Lc-1)· that a similar condmon pre\ al s I ~ an It IS 1 .. 

marked. 11 b 
J • I . radial walls · usua v a un-

Fiber pi~s a~most .e~~ usi;~e ~~ ;~ss inconspicu~w>l y b~rdered 
dant (few m M~udtta ,mo 1 • bo de red in J.'irola); apertures 
(s.imple or ,-e~y 1~consplcuo~~/ oblrque slightly to decidedly 
sht-hkd·:, ve~lc:m:~l s~;,~;~Y' small and frequentl y indistinct, 
excee mg t e · · · ·1 to fiber pits rounded -border outlmes. Fiber-ray PitS. Simt a~ ' 
but somewhat more numerous and sometimes wtth larger and 
more distinct borders. . 

Septate fibers present, though somett.mcs spar~cly ?evel­
oped; occasionally distinct on cross sect1on; localtzcd m the 
immediate vicinity of the vessels (usually most ab\mdant on 
the radial sides) except where in terminal bands (sec above) . 
Septa fine, one' to se\·eral per fiber, commonly lined with 
brownish deposits, giving them the general appearance of 
horizontal resin plates. 

!\on-septate wood fibers containing deposits, usually light 
to dark brown, but sometimes yellow, green, or red, forming 
rather hca\'y horizontal plates or more or less completely 
~Bing the lumi.na, fairly common in Staudtia, but only occa­
SIOnally occurnng m G_vmnacrantbera, Horsjieldia / ryantbera 
Knnna, Afyristica, and Virola. ' - ' 

In one specimen of Viro!a .ubiftra (9501) a series of trabeculae (Sanio's 
beams) .wm: noted on t;ross section, traversing a long radial series of fibers 
~approlumately 6o con.tJguous _cells _being involved.)" These cross bars are 

nnnble from rather thm to qu1te thtck in the 1 L -· f 11 "d 
h b" d h' k • attcr cas~ ocmg u y as w1 c as t c: com me t tc ness of adjoining fiber walls. 

Isolated fibers (macerated material) I : h' h 
range of very sho t t l most y Wit tn t e 
· r . r 0 ong, rarely very long· fairly regular 
!n out me, tapenng gradually f . d fi . • 
enlarged median port' f ~o1m m c nttc and somewhat 
_ tons to atr Y sharp (sometimes blunt) 

1« Th' t . . 
ts Jcature 1s Without tax . . . 

L f. onom1c s1gnlfican b · · 1 uccausc o Hti rare occurren~ · d' 
1 

• ce, emg of Interest sole y 
em ICoty edonous plants. 
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ends · occasionally with bifurcated, bent serrated h 
' d d • , or ot er-wise malforme en s. 

Wood parenchyma moderately de\'elopcd in th 
f h . . e great 

majority o t e spcctmcns exammed, being (a) metatracheal 
or termmal, (b) paratrachcal, and (c) diffuse; type (a) absent 
in ? Brochommra sp: (23626), Coelocaryon o>.:ycarpum (

110
g

2
), 

Cep halospbaera,_ lJ_zaly~nt~era, 1/orsjieldia canarioides (?), H. 
oblongata, Myrtsttca ~tmtaru!n, Pyo!antbus, Staudtia gabon­
emis ( 19408) , and 1/zrola. (wtth posstblc rare exceptions). 

l\.letatracheal or tcrmtnal parenchyma distinct on both 
cross and radial sections; bands usually numerous and irregu­
larly spaced; occasionall y 2 or 3 bands dose together and at 
times branched or even discontinuous. Bands are 1 to 9, mostly 
'2 to 4, cells wide, though of I '2 or more cells wide where two 
bands run together. Individual cells squarish to somewhat 
radially flattened, disposed in definite radial rows directly 
aligned with the rows of wood fibers. (See Plate I, 1.) 

Paratracheal parenchyma usually as umsenate vascular 
sheaths almost invariably interrupted by the rays, which 
contact one or both sides of the \'essels, and also at times by 
isolated wood fibers, or small groups of fibers. 

Such interrupt ions of the vascular sheaths are nearly always on the radial 
s1des with the result that the distinctive development of parenchyma (as 
seen in cross sectjon) is normallr at the tangential ends of the pores and pore 
groups where it may be 2 or at times en:n 3, cells th1ck. In m?st ~(~he spea-

, . , . ) h t nnenual hmtts of the mens exammed one cell (at umes two at t e extreme a !!:-
1 pores is often distinctive being relatively large and inclined to rec:angul 31 ~ · li · ' h 11 ·h' h more or le,; 1rre<~'ll ar} JO out ne, m contrast to the ot er ce s \\ IC arc ~ 

flattened. 

. n· . nal isolated cells, tffuse parenchyma present as occa.stO h 
1 except in the vicin it y of the disconttnuous metatrac _ea 

b b l and even assumme­ands, there tending to be more a um ant • ~ 
a broken tangential arrangement. 

. . . , delimited by septate fibers, 
In those specimens in which growth rJ~g> b~rt /a l'irof

11 
mollissima, and 

~~g., H orsfiddia umarioidu (?) (2J6ol),/ · 0 hollgllb 'nd·lnt at such nnints; " .n: . . mew at :1 u . . • ' -
• 

0
.u_•Cina/is, diffuse parenchyma IS ~.0 ' · n With the bands of tlat-

oc:caslonal isolated cells are also found 10 :•s50Ciall~ c gro\\ th ring~ :m: ~o 
tencd normal libers in some: of the ~pccuncn~ " 0~ 
dt~arcated, 'd f tent- but otherwise:' sug-

n kntma A loarnii enlarged cells, devol 0 con · 



J6 
TROPICAL WOODS No. 35 

· II)' noted.ts (See Plate II, 9.) In Gymna. . f "I lis :u-e occaslona II d" . g~t1ve o Ol ~e • 6 g manY of the parenchyma ce . s are IStlnctly 
cranthtr•l pamculata /5 9J. thickened to such an extent that the cavities 
sclerosed, the w~ls .0 

tend ~~ht (at times yellowish) to dark (often reddish) 
are complete~y ehmlf,nated · 

1
;he wood parenchyma cells in many specimens. 

brown dcposa:;re ounat~~r sparsely developed, partially filling the cavities 
In m~st cases e~ taedre :t the end walls but at times they more or less com. 
or bemg concentra ' 
pic tel) fill the cells. 

Rays (on cross section) rather well distributed (1 to 12, 

mostly 2 to 5, fiber rows, or fro~ somewhat less to so~ewh~t 
more ·than an average pore's wtdth, apart) ; almost mvart­
ablv contacting the solitary pores and the pore groups on 
at ieast one stde, and often on both ; at times ra ther sharply 
bent in contact wtth the larger pores, with a resuJtant defor­
mation of the cells of contact. Individual cells in the uniseri­
ate portions generally rather coarse, being more or less rec­
tangular in outline and usually variable from squarish to 
moderately elongated radially; those in the wider portions of 
the rays in most specimens relatively narrow and moderately 
to rather dectded.ly elongated radiall y. Rays not enlarged in 
the metatracheal parenchyma bands but in some cases 
showing individual cells shortened. ' 

1
• Rays (tangential section) ~umerous to very numerous (6 to 
) per mm.); generally rangmg from very fi ne to moderately 

bfroad and from extremely low to low (occasional vertically-
used rays rather low). predo · I . . b. . 

1 ( Ll . ' mtnant Y untsenate and 1senate 
~~1fn) Y oc~ )ptriseriate; in some cases definitely wider (J to 6 5 

' e.g., tn )'cnantbu.s Staudtia ( ) 
costaricemis and . ' 

1 
pro parte , Compsoneura 

and Virola. Biseri~~~a;~ona _specimens of Horsfiel~ia, Knema, 
rather long uniscr· t ~ Wider rays commonly wtth short to 
times three rays 0~~ e_ ttps

11
at one or both apices; two or at 

Individual cells ots•~na. Y to frequently fused vertically. 
wider ravs rather co:ntsertate rays and uniseriate portions of 
line; usliall}· charactrse ~nd more or less rectang ular in out-
! ertsttcally sq · h e ongatcd axially C uans to very moderately 

elongated); apical ~n 1fccasi?nal specimens rather decidedly 
elongated axia!h ... (me ds vanable from slightly to decidedly 

' o erately s · .. o· · . 0 10 most cases) and from . •.~tmcnve OJ! Cells are ~ . 
mynst1caccous wood S ound 1n the ra}'S of th" d 

1 
h 5

• ee descr1· pt" f IS a n sever a ot er aon o rays. 
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rather blunt to sharp-pointed. Cells in the biseriate and wider 
portions of the rays relati vcly small and irregularly rounded 
or oval (seldom noticeably elongated axiall y) to somewhat 
polygonal. 

The two size classes (uniseriate and biseri:uc) vary in relative abundance 
in the different genera and to some extent even within the same species; in a 
few cases one or the other type of ray may be almost entirely lacking, but in 
general both are well represented. In most specimens the entirely uniseriate 
rays attain a maximum height of 10 to 10 cells, while those with occasional 
paired cells are usually somewhat higher (maximum up to 1 ~ to 30 cells for 
the most part) ; in some samples in which these rays are very prc:domanant, 
however, the strictly uniseriate ones may be 25 to 40 cells or more in height, 
and those with occasional pa1red cells up to 35 co -:o cells. The bisc:riatc or 
wider rays are sometimes rel:nivdy short (maximum of 20 cells), but generally 
attain heights of JO to 6o cells (rarely more); the uniscri:tte tips usual!} do 
not exceed ro to 15 cells in length (maximum noted, 40 cells); in some cases 
the vertically-fused rays are no higher than the normal biseriate and wider 
ones, bur more often they are made up of a somewhat greater number of 
cells (prevailing maximums 35 to 70 cells; in one specimen up to I 10 cells). 

Rays (on radial section) usually distinctlr hcteroge~eous, 
with one row (occasionally two or even more) of squansh to 
decidedJy upright (mostly moderately elongated} cells on the 
upper and lower margins; interior cells of unisenate rays ~nd 
uniseriate portions of wider rays ~sually rather coarse, ~emg 
characteristically squarish or at ttmes more or less ~p~•ght ; 
cells of biseriate and wider portions more or less dtstmctly 
procumbent, although mostl y relatively short. Rays w~a~y 
heterogeneous or e ven homogeneous in a few cases (A1_vnstz:a 
and f/h·ola, pro parte) , with marginal c~lls, as ~ell as those tn 

uniseriate portions, varying from squ~nsh to shghtly pr~cttm­
bent and those in biseriate a_nd. wrder pom~n~6 ~tsttnctly rocumbent. Many ray cells dtstmrtly sclerosed tn heart­
~ood of Gymnacrantbcra paniculala (5698) . (See Plate I, 5.) 

Li ht to dark brown deposits (in some cases yellow,_ green, 
red ~r almost black) either more or Jess completely fi.llrng the 

' ll t d" g to line the walls or to be concentrated at ray ce s or en m . b f 
the ends. Crystals abundantly dcvelop~d m a. num ~ er o 

. f Jrvauthera and in HorsfieldM canarto1des( . ). spcctmens o ·' __ -
· h 11 have been noted by Record and Mell (1924) 

:t Sclerosed paren~ yrna cc: s Huber and Pirntilltrn gmamnus A ubi. 
· the rays of Brostmum paramu . 
~d are figured by Wiesner ( ! !)OJ: 906) in rhe latter specaes. 
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" 0.1 U . ~II\· to commonh· found in a few specimens 

1 ce s occaston.. • 
(K1ttmn Alvarr:.ii, .\f.vristica e~liptica, .H. h_vparp·raea, M. 
guaurriaejolia, l'irola mermdoms pro parte, and I . panamen-
sis pro parte). 

These dtsunctl) enlarged cells are de,·oid of co~tenrs •• cxcept in jl.f. rll!ptica 
nnd M. gualltriarjolia, where they are us.ually hlle~ wt~h a gree.msh } ellow 
or dark reddi~h brown >Ubstance. :\5 seen m tangential vtcw, the) arc mostly 
restricted to the uniseri:uc portions of ~he rays; in Knuna Al~arrzii they ~re 
primartly apical, hut in the other spectmens are largely co.nlined to the an. 
tc:rior uniseriatc sections. In radial view they are seen to be tsolated from one 
another, although $C\'eral are frequently found fairly close together in the 
.ame radial ro\1 of cells (See Plate II , 7 and 8.) 

Tanniniferous tubes (thin-walled, tube-like structures, 
associated with tht rays) present in all specimens, alt hough 
ap~arentl~ nry rare in a few cases; especially distinct on 
radial ~ectlon, as~ rule, because of their usually characteristic 
yellowish to redd.Ish-brown contents, their apparent absence 
of end ~·a!ls, t~w relatively thin lateral walls, and the ab­
sence ot pas, ctther into the adjoining ray cells or t he wood 
fibers. (See Plate I, 3.) 

rubes were: noted in both unisc:riate and biseriate (and ~id ) . f 
rats llt umes . · 1 Th . er porttons o 

' ' C:\ en ap1C3 • ere IS usuallv not more than on h b . 
gn·cn rll) • hut in some cases two or eve:' h c: sue tu e tn a 
stances, they may be in a ''c:rticai sc:ri~. ~: ::~arc found ~nd, in .rare in­
tubes arc: sometimes situated lit the side of a • on tan~c:ntlal s:cuon, the 
tween normal cells; tlus condition is found ch:a~ • ~ppeanng. as .tnangle~ be­
of the ra} s. Howe,·cr, the,· usually appear. h c:fly 1~ .the umsenate portions 
and are mostly oi about the: 5ame size as thn t ~ poSithton ~f normal ray cells, 
rays. c cc 5 1R t e wtder portions of the 

Identification of the Woods 
As an aid to the identification of the w • . 

caceae the following artificial k h b oods of the M yrtst •­
both macroscopic and microscoe~c ; s een prepared, using 
instances the lines of separation apre d~a~ures. While in some 
det · · · IStJnct en h · crmmat ton Wtth a reasonabl d oug to pcrrntt 
arc others where segregation is ~oue~;rl of certainty, t here 
countr)· of origin of the mat . I . u , parttcular\y if the 
genus It rarely is possible to i;;•a.t ~nk~o.wn. Within the 
the wood alone. ntt } t e dtfferent species by 
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ARTIFICIAL KEY TO THE GESERA 

I. V~ssel perforations predominantly to almost exclusively simple; 27 

rcttculate and compound scalnriform perforations apparcnrlr absent. 

A. Growth .ri~s demar~ated by distinct wood parenchyma bands.H 
Rays urusenatc and b1senate; at time:) 3- and 4-seriate in HrJrsjiddia 
and Staudtia. 

I. Heartwood orange-red to dark reddish brown; very distinct 
from sapwood. Sp. gr. (thoroughlr room-drr) 0.7.1 co o.9-l· 

Staudtia (West Africa). 
~. Heartwood not distinct from light-colored sapwood. Sp. gr. 

seldom more than 0.64 (maximums noted, 0.74 in Hors.fiddicl 
and 1.01 in Brocbonrura) . . . . . . . • , Brocboneura 
(Madagascar); HrJrs.firldia (Asia); Os!(opblomm (America). 

B. Growth rings delimited by flattened wood fibers or entirely lacking." 
Sp. gr. 0.35 to 0.69, mostly 0.46 to o.63. Color of heartwood not 
distinctive, except for occasional dark reddish brown specimens of 
1/iro/a. 

1. Rays common!)' 3- to 6-seriate. Growth nngs absent. 
Pycnambus (Africa). 

~. Rays predominantly uniseriatc and btsenatc. 
a. Growth rings delimited by flattened wood fibers. Rays 

seldom locally triseriatc ... Cepbalospba(ra (East Africa). 
b. Growth rings delimited by flattened fibers or entirely 

lacking. Rays at times definitely trisc:riatc nnd in some 
cases locally 4- to 5-sc:riate .......•.. Virala (America). 

II. Vessel perforations predominant!}· to exclusively scai.mform J: (or pre­
dominantly reticulate in some specimens of Iryr.ntbtra . Sp. ~· O.J; to 
o.89; mostly within limits of o .... J to o.;~ .. He~rtwood se~dom ~tstmct ~ro~ 
sapwood. Rays mostly unisenate and btsen:ne (ocCllstonal~y lo.call~ tn­
seriate); at times definitely triseriate and locally -1· or 5·'enatc IR Comp­
soneura, Knema, and Jlirola. 

•1 0 · d · tht's stud·· del>ignated as Staudtia gabtmrnsis, is • ne speetmen usc 1n .• • · (ll 
characterized by very predominantly scalariform perforations o per cent 

of total). . r • . arv rather widelv in 
In Jlirola the simple and scalanform penorauons v. · ·1 • 

. ( cent sunpl~: to 70 per cent sea an-
abundance in different sp.eclmens

1 
9° per . d ·c·dcdly predominant in the 

form). The simple type ts shght Y to vcr} <: 
1 

majority of s~ecimens. . f H rr.fitldill and Staudti11, and possibly Bro-
n In occastonal spectmcns o 

1
.0 1 d by flattened wood fibers, or Jhsc:nt. 

b h · a" be de tmtte h · c oneura, growt nngs m , . . ens of Virola may possess growt nngs 
2t It is possible that certam spec\m hymn but this can not be deli-

which are demarcated by tcrml~a pnr.~n~lc fo~ 'study. 
nitely established with the matenal av:u 11 
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f ood parenchyma ~0 A Growth rings delimi ted by definite bands o w • . 

. . xclusively scalariform or nearly so; num-
1. \'esse! perfor~ tJons _e h. . of J to 6 except in Compsonmra 

ber oi barschtefly wt t '" ~nge sr)lltura '(America); Gymnacran­
~>.ith us~ ally 5,t1o 9. b?r~.(~ 0.':f. Sty•phmpbalium (\Vest Afri ca). 
tbn-a, li.ntma, .• yrutl(t• . st. , . 

z. \'esse! perfor ations frequently simple (Coeloctlryon) or d.is-
nnctly reticulate (Iryanlhtra). . I 

a Simple perforations rare; reticula te type occasiOn~ to 
• d . d compound scalari form rare to occasiOnal pre ommant an ' . 1 · h 

m most specimens; scalariform perfor~oons most.y Wit . 
more than 2 bars. Intervascular p1ts predomma_ntly 
alternate.,... . . . . . . . . . . • Iryantbtra (AmeriCa). 

b. Simple perforations more or Jess common ( I~ to 40 per 
cent of total); reticulate and compou~d scalanform ~ypes 
enureh• lacking; scalariform perforatiOns usually "':1 th I 

or z bm. Intervascular pits mostly distinctly oppos1te 
Coliocaryon (West Africa). 

B. Growth rings delimited by flattened wood fi bers or entirely lacking.u 

1. Vessel perforations almost exclusively scalariform, usually 
v.ith 4 to 8 bars; simple perforations entirely lacking. Growth 
rings absent (except for rare, apparently pathological, paren­
chyma bands). Rays not definitely tnseriate or wider. 

Dialyantbera (America). 
z. Vessel perforations frequently simple (Jo per cent or more of 

openings); scalariform type mostly with 1 to 6 bars. Growth 
rings often present; delimited b'· flattened fi bers. Ravs at times 
definitely triseriate and locally 4. or s-seriate. Virola (America) . 

The Bearing of Wood Anatomy 
on the Internal Classification of the Family 

<?ne of the fundamental problems in volved in this investi­
gatiOn h~ to do with the unity and distinctiveness of the 
g_roups whtch have been established within the family Myris­
thlcaceae .. I?.other words, the study is concerned in part wi th 
t e posstbllttv of support' f h ' ' 
· ; . mg one o t c two general concep-
t~ons as to the internal classification of the famil 1 
etther the_ sectional arrang.ement of De CandolJe o~,B~~~hea~ 
and !i!f~ker, o: the ¥ene.nc plan of \\'arburg. There is also 

~~n~pt~on c~:~t;~10~. 10b
1
the po~sibility that the generic 

_ - PP tea e only m part, such as to one or 
.10 Growth ring~ are apparent\ . I k' • h . . 

C~tl~caryrm o>~ycarpum and M ). ~c 1 ~g ~n t c: Single avatlable specimens of 
yn stu:a SJ tmarum. 
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two of the three geogra phical regions and not to the others. 
This, in effect, is t he poin t of view taken by those botanists 
who contend that, while additional genera may be recognized 
in other parts of the world, the representatives of the family 
native to the Asiatic region are all properly classified as 
belonging to the single genus My,·istica. 

From the preced ing artifici al key, it is apparent that the 
existing differences in the anatomy of t he secondary xylem of 
certain of the groups under consideration are without question 
sufficiently significant t o warrant their being given generic 
rank. In fact, such g roups as Coelocaryon, Dialyanthera, 
lryanthera, Pycnanthus, and Staudtia are reaUy more distinct 
from one another than are many of the well recognized genera 
in other families. The obstacle to an uncompromising support 
of Warburg's generic classificat ion lies in the fact that in the 
other groups there is more or less overlapping in the structural 
features of the secondary :xylem, with the result that these 
genera are not definitely and clearly separable on the basis. of 
their wood anatom y alone. However, when the defi~tte 
geographical limitations of the various gener~ a:e. taken mto 
consideration the distinct ions between the mdlV!dual plant 
groups are s: en to be much more significant, except in the 
case of the three Asiatic genera, Gymnacrantbera, Knema, 
and Myristica. 

In so far as the African and Madagascar genera Brocbo­
neura, Cephalosphaera, Coelocaryon, Pycnanthus,. S~;:ph~­
cephalium, and Staudtia are concerned, marke~ vanab1l1ty 1s 
found between the woods of the several groups m the phystcal 
characters of density and color and more es~ectally 10 such 
anatomical features as t ype of vessel perforatton, presence or 
absence of growth rings and t he nature oTf ~h~. ~ement~ 
demarcati ng them, and size (width) of rays. be 1 ~r;nt:f 
characters between these six genera appear 5° e su ~·en ~ 
constant and well-defined to permit defimte separauo~bol· 

. . . . d · h key to the genera. A poss1 e 
the1r woods, as IS mdtcate 10 ~ e · f these genera 
criticism of the indicated basts of sepa';uon ·0 s available 
lies in t he fact tha t the number of woo spr~'':~ not show 
for study was q uite li mi ted and, conse9ube~lq ' thayt actually 
h . f n11cal vana 1 1ty t e entne range o anato · 
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· H . . thu c:r~nera under consideration are such CXIStS. 0\\ C\ Cr, '- ....... · d 
~~Jall endemic groups- and the anat~m!cal . tren s a re so 
definite that it is belie,·ed that the ~1stmct1ons are funda­
mental and valid. In consequence 1t would appear th~t 
Warbure's classification, as it applies to the genera of thts 
region, ;s fundamentally sound. . 

-Between the five American genera, ,Compsoneura~ D~~/.va'!­
tbrra, Jryantl•rra, Ostrophlomm, and I irola, the var!ab1hty m 
anatomical characteristics and physical factors IS not as 
marked nor as consistent as is the case m the African groups, 
nor arc there as many significant features to contend wit h. 
Unlike the African material, the factors of density a nd color 
can not be used to advantage as points of distinction. While 
certain species of both lryantbera and Virola are inclined to 
be rather hard and heavy, and possessed of a characteristic 
dark-colored heartwood, most of the woods of these t wo 
genera arc light and soft (or moderate!}' so) and without 
color distinction, being in no wise separable on this score 
alone from represcntati\·e material of the other groups. 
Dcpend.ence has to be placed, accordingly, on the strictly 
anatomical features, such as type of \"esse! perforation and 
presence or absence of growth rings, as weU as the nature of 
t.he. ele_ments that demarcate such rings. In spite of these 
llm1tauons, howe,·er, the se\·eral groups may be separated in 
a\\t' leabst a ,genera! wa>:• and with sufficient certainty to support 

ar urg s classlf1catlon. 
The Asiatic genera of the M r risticaceae are as a h I 

~uc~ better represented numerically and :nore :id~~· 
dtstnbmed geographicall \· than the Am . . Y D · 1 encan and Afncan 
groups. espltc t hat fac t thev appear to exh'b' d . 
greater similarity in the ph}. Tsical and I It. a 1 echldedly 

. . f h . . anatomlca c arac 
tenstlcs o t Clr secondary xylem than d . -
representati\'CS of the family from th h o the avatlable 
st.udy of the wood specimens of Gymn:~~n~~;wo regions. _A 
1\ntma, and M yristica showed t h ~ a, Horsfieldta, 
ably similar in. most of tho ~ e our genera to be remark­
vary in the woods of the Amse . eatureds which were found to 
h , er1can an Africa Th 

t cy are ahke in density and color of wood. . n groups. us, 
numerous and distinct terminal wood , In the presence of 

parenchyma bands; 
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and in the general width of their ra,·s wh'lch . .'H 
· · d b' · 0 1 · · ' arc pnmanly untscnate an tsenate. n y tn the matt f I · · h er o \'esse per 

forauons IS t ere anv marked distinction b t · h'-. . 1 . , u even tn t IS 
charactcnstiC on Y one genus, Horsrfieldia stands 1- h 

h 
, out rom t e 

ot ers. 
T~u~, \~hi le the na~re of the ~·esse! perforations in 1/ors­

fir!dta m_dtc;ates a log1ca~ separatiOn o~ that group from the 
other As1at1c r~presentattves of the famtly, there is no evident 
way of sepa ratmg the woo~s of the other three genera. This, 
however, does not necessar1ly support the contentions of the 
botanists w~o insist on grou~in_g all the Asiatic l\lyristicaceac 
under t he smgle genus Myrwzca; these investigators do not 
recognize the justification for giving generic ranking to 
Horsfieldia, yet the structure of the wood indicates this to be 
a natural group, distinct from Myrislica, as well as from 
Gymnacranthera and Knema. 

T he anatomy of the secondary xylem is in no sense the 
major feat ure to be used in separating plant groups, being 
merely one of a number of significant characteristics. \\'hen 
the wood anatomy does substantiate plant group di\·ision. 
based on flower, fruit, or leaf characters, it simply lends 
added weigh t to the separation. However, u~der o~r present 
knowledge of wood structure it is frequently 1mpos~1ble to do 
more than t o assign a wood to the family to w~1ch. It belon_gs, 
despite t he fact that the genera within the fam1ly tn questton 
may be definitely distinguished on the basis oi other charac­
teristics. This is essentially a reflection of the fact tha~ the 
wood is inclined to be the most consen·ativc part of ~he P ~nt. 
C . h Jer cons1derat1on, 

onsequcntly m cases such as t e one un . II 1 
h ' ))' para e ana­

w ere t he wood structure does not necessan '~ II • r· hat 
· . · t does not 10 O\~ 

tom1cal d1fferences in other plant parts, 1 . ·1 . 
I f s 1s ncccssan } 

a classification founded on the ot lcr \~~ur~ 's work and 
faulty. In view of the thorough~ess of .

0 
ar ·:~ghas rece1ved 

~he subsequent backing which Ius c!assh c~r~iatiC 'field, there 
rom a number of the later workers 111 t e_ ting the gcnenc 

seems to be no d efinite reason fo~ n?t accegs This feeling is 
ha~king of t he four established ~s~t~c .~r~;:tssincation of the 

Cll?htcned by the fact th~t ~\ar u ~ 
0 

c,·idcntly sound. 
Afncan and American M ynstlcaceac IS s 
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Summary . 
. s of wood representative d , j J6• specunen ' . r d 

Based on a st u ~ o ) f h :\1 vristicaceae, It was roun 
of 82 species and I 5 genera o t e • t's an unusually unified 
h h darv x\'lem presen . : . . 

t at t e sccon • . -h f :1 . The points of S1m1lanty In-
structure thro~&hout t e ~m , \he resence of tanniniferous 
elude such stnkmg fcar.ur.cs a.s Po set the \lyristicaceae 

bcs a character so dtstt ncnve as t · I . 
:~1ar~' from all the other known families; th.e genera ISO":'or­

hism of the intervascular pits; the con.stste~1t occ~•rrcnce 
pol- charactcristtcallv elongate vessel-ray pn-patrs, wh•ch a re 

' ·. - ·r t· the more or commonlv in dcfimte scalamorm arrangemen '· 
less indistinctly bordered pits whic.h cha~acten~e the. "."~od 
fibers; the presence of septate fibers m the tmmed1ate vtctm,t) 
of the vessels; rhe moderate development of paratrachca 
wood parenchyma; and t.he regula~ o~cur;ence ?f coa;se-celled 
heterogeneous rays. Aga~ns~ ~he.dtstmctt\'e umformt~y fou nd 
in these features, the vanabtltty tn the vessel perfora~10ns a!ld 
the nature of the growth rings, and the very ~mor .stze 
(width) dtfferences noted in the rays carry rela ttvelr ltttle 
weight. . . . . 

In addiuon to the occurrence of tanmmterous t ubes, whtch 
were noted in all the specimens studied, a number of other un­
usual anatomical features were found in occasional specimens. 
These include compound scalariform perforations, so fa r 
definitely reported in no other family; sclerosed tyloses a nd 
parenchyma cells, also noted in a fe w other woods, notably in 
Brosimum and Pira1i11rra of the :\1oraceae; and oil (secretory) 
cells, prev10usly reported only m the Anonaceae, Cancllaccac, 
Lauracea<', :\lagnoliaceac, and Schizandraceae. In connection 
with this im·estigation, oil cells were also found in certain 
species of flrr11andia (Hernandiaceae) . 

With regard to the internal classification of the family, t he 
anatomy of the available wood specimens lends rather definite 
support to Warburg's organization of the Myristicaceae into a 
numhl!r of dist inct gl!nera, rather than to De Candolle's or 
Bentham and I looker's rnonogeneric treatment. While t here 
IS a definite similarit y in the structure of the wood in a number 
of ca-;es, t he distinctions between most of the genera become 
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dear when the ir natural. gheoghra~hfi~al grouping is considered. 
This is especially true Wit . t e ."'). ncan and American ~~ rris-
. ceae the woods of whtch appear to be rcadilv separable 

uca , . d b \\' b . 
. t he genera recogn~ze Y ar urg. Onh· among the mto . h . 

1 
. • . . A · tic genera IS t ere any consistent over appmg tn anatornt-

ca~ta features, and even there Horsfieldia stands distinctly 
rt from the other three genera, G.ymnacranthera, Knema, 

:~~ My1·istica, by virtue of a. distinct difference in the pre­
vailing type of vessel perforatton. 
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. (Y I - ) Cross section showing growth ~ I Fire/a ll'ar~urgii Pinter a e JOl • 

• • 

0

d' · cd b\' ftattened tibers. X40. . h · th 
nng cma.~at . ..,1 'Yalel'!Jl').Crosssecnons owmggrow :\o , 1\ ntma A!~Jrr:u . err. \ .> 
. ' ·d-· db. p:ucnchyma bands. X40· . , b ( .... 1 nng~ emarcar~ . ) be . C b l spbatra usambarrns ts War . ~a e :\o. 3. Tanmmferous tu Jn rp a 0 

:ubj6). Rad. sect. X 1?5· . . C b lospbarra usambarrnsis War b. (Yale 
~o. 4• Vessel-ray p1t-pa1rs m rp a 

~~~::·,~;~ic~~~d ~;;~ells in Gymnacranrbtra paniculata (A. DC.) Warb. 
(Yale {698). Tang. sect. X 115. 

PLATE II 
\o. 6. Sclerosed tyloses in Gymnacrantbrra paniculata (A. DC.) Warb. 

0 .tic s6C)8). Rad. sect. X I I 5· . . ) T 
~o. 7. Oil cells in rays of l'irola mmmfonis P1ttter (Yale 88J8 . ang. sect. 

x~:.· s. Oil cells in heterogeneous rays of Knrma A!uarn.ii Merr. (Yale 
~~~ IJ). Rad. sect. X 115. .. 

:\o. 9· Oil cells in wood parenchyma strands of Knrma Aluarn.tt l\terr. 
(Yale '2~11,3). Rnd. s.:cr.x 11 5· 

SIXTH I~TF R'\ -\TlO)iAL BOT-\..'\lC.-\L CO:\ GRESS 

According to a \h:CISion bv the Fifth International Botani­
cal Congress at CamLridge 'in I9JO, the Sixth Congress will 
be held in Holland in 1935· An Executive Committee has been 
formed, of'' hich Professor Dr. F. A. F. C. Went (Ut recht) is 
President, Professor Dr. J. C. Schoute (Groningcn) Vice­
President, Dr. \\'. C. de L-cuw BilthoYen) T reasurer, and 
Dr. M. J. Sirks (\\'ageningcn) Secretary. T he Commit tee has 
decided that the Congress w:ll meet at Amsterdam, September 
9-J.t, 1935· 

New Trade Names for Cativo 

Cativ? of P:~n~ma, Prioria Copaijera Gris., is find ing a 
market 10 the Un1ted States and Canada. The brown-striped 
veneers are being sold in some instances as" Spanish \\'alnut "; 
also as "Horcsa '' and "Tabasara." (For a description of 
the tree and timber see Tropical W oods t 4 : 6-8 , J u ne 1928.) 
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Beitrage zur Kenntnis der Flora Westindiens. VI. By Orro 
CHR. 5CH1.UDT. Repertorium Specicrum Novarum (Bcrlin­
Dahlem) 32: 73~4, March 1, 1933. 
An enumeration of plants collected in Haiti and the 

Dominican Republic by Ekman, with descriptions of numer­
ous new species, and extensions of range for many old ones. 
Among t he woody plants listed are new species of Cocco/oba; 
Cappari.r ampli.r.rima Lam., hitherto unknown except for 
P lumier's account 1 50 years ago, a large tree, called Mata­
becerro in the D ominican Republic; Bnmjcl.ria Abbollii 
Leonard, caiJed Manchu in the same country. 

Report on forestry in Grenada. By R. C. l\ l ARSHo\LL. 

Govt. Printing Office, Grenada, r 932. Pp. 17; 8 ;.1" x r 3; 2 
maps. P rice 1 s. 6d. 
Grenada forms the southern extremity of the row of vol­

canic islands which comprise the inner crescent of the \\'md­
ward and Leeward groups of the \\'est I ndies. It is 21 miles 
long and 12 miles in greatest width, and has an area of 
approximately 120 square miles. The whole surface is moun­
tai nous or hilly and from the main ridges, with an elevation 
of 2000-2749 feet, numerous spurs radiate fan wise to the sea, 
being steep to the west and rather gradual to the cast and 
south. The rock types are almost entirely volcanic, limestone 
occurring in only few isolated localities. 

The rainfall, which varies with the elevation, exceeds 8o 
inches annually for t he central half of the total area and is less 
than 6o inches in the coastal belt. T he drv season is from 
J ~nuary to May, the rainy season from j u;1e to December, 
Wtth a break in September-October. T here arc numerous 
~treams, the largest, known as G reat R iver, taking its rise 
Jn the Grand Etang, a lake formed by the crater of an extinct 
volcano. 

Almost a ll o f t he land is privately owned and ahout half of 
the total area is in regular cultivation, mostly Co\oa and 
nutmegs. The remainder is largely subject to shifting agricul­
ture, except for t he h igh mountain lands and certain ridg<.'S 
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so . J under forest growth. Lands 

5 h·tve rctameo . 
that some estate · I ·ed fo r protecttvc purposes 
definitely and permanent y resTerh'e extent of the forests on 

1 . .__.,_ acres. · • · b 
amount to o~ ~ · t · J • acres. The populatiOn ts a out 
pri \"atc lands IS about 1.)•000 

6o,ooo. . d an be diYidcd into five zones, 
The vegctauon of. Grc~a aiJdlc and the dr y belts, the sea 

namely, the mountatn, t c m , 
beaches, and the mangrove swamps. 

1 • s over 1500 fee t with a 
Mountain Type. "0~-curs usuall r a.t erdcvdatll~: inches). It is d~finitdy 

·II d. 100 mch~s (max. rcco e ..,..... • 
r:unfa cxcc:e mg · d b t not partl· culnrlv luxunant as • 1 • ~ d p an mossv u • • 
troplca h ratn on·~t, am . n The ca~~Pr is not very dense , and lianas, etc., 
rc:gard~ 1 ~genera vcgct:mo · . h ed' j

00 
feet excent in areas 

not verr numerous. Trees reach a hetg t cxce. mg d • b •· d (' ) 
· 'I · Gommler (Datrvo es cxan ra .r. that are 11 ind~wept . · · • ;' ountam . • . d f 

IS casil • the dominant species .. .. T he understory IS large!} comp?se 0 

l\tount;in Palm (! f~lltrpt sp.); this palm also r~aches the u pper st~rtes a~d 
in some areas ts a ronspicuous feature of the ndges when Vl.ewed r~m ,t e 
lowlands through field glasses." Other trees listed ar~ Ricbr;ltl .~randts \a~! 
(Hms Band-'), Slomua swtmarimsis .-\ubi. (Chnntontcr), L t(tUJIII lrTIIIIIrnSI.~ 
Hook. f. (llo1s Gris), Simcruta nmara Aubl. (;\larouba) , Gun~ca Prrrott~lll 
Juss. (Bois Houge), 1...1uraccac (Lauriers), B)-rsonima spica/a Rsc~. (:\l uss1f), 
Lutuma sp. (Penny Pie'7), l nga Iaurin~ \\"illd. (1\.ako~ay), f.r_vlbrox>:lon 
tmpmsum 0. E. Schulz. (1\.akapol), Cerro p ta pclwa L. (Bats Can~n) , Sa~111m 
r.utUf.llrium Jacq. (Uois l.ait), :1.1yrtaccae (Gouaviers), lt-lyrorlta turlnnata 
Sw. (S-..i72lt-titick Wood), .'l.lt!i?smr. Herhmii Rolfe (Gras Grain) , Orcodoxa 
sp. (Mountain C.abbage). 

Middle Belt. "The middle belt comprises the area intermediate between 
the dr; bt-lt :tnd the mount.tin l~nds, i.e., with elevations \·arying from almost 
sea Je,·el up to something under 1 soo feet and with a rainfall from 6o-JOO 
inches or more. Most of this area has been cleared at one time or another 
and II ss \'cry difficult without further examination to write on t he original 
'·rgetation thereof. The majortty of the cocoa and nutmeg estates of the 
Colon\' are in this 'lone. 

" ~\hitc Cedar, 'fctoma (tfabtl~~tia) lrucoxy lon ~tar t ., is one of the dominan~ 
~cses and :n the lower clev~ rions and in the dn·er areas, Swirtmin mnbagom 
1 ~ (West lndt:l'l o r Spanish 1\lahoganr). Whe.thcr or no M ahogany is in­
digenous It ts difficulr to S.l), but it is ~ost certainly thoroughly na turalize~ 
owr n !urge arcn. Orhcr species occurring include A ndira incrmis H . B. 1\.. 
(Angel n), llymmattl courharil l.. (Locust), i'vlimusops sp. ( Bulle t Wood or 
Ralllta), Gtu::tona ulmijolia Lam. (Bois Zombrc or Bois d'Orme), Ctdrtltz 
ma:uamz Roem (Red Cedar) , SprmdiaJ mombi11 L. (Hog Plum), llitronyma 
ranbata (lrb. (Tnpana) , 'Tnbtbuia glomrrata Urb. (Poui), Calopl•y/lufll 
tmt1llanum Rntton (Galba)." 

Dry B~lt. ""I hts [l..ogv.ood.BriarJ type afforest growth occurs in the areas 
of low nunfall, parucul:uly in the south of the island. All the areas visited 
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'\o. 35 's no means of ascertaining what was 
were clearly second growth a~d there.t (. II in rhe vicinitv of so inchc:s and 

t he original type of forest. \\ tth :o~~~n :Or expect a vcr}; luxuriant type. of 
exposure to coastal ~reczes one b ·I' •vc that these areas previously earned 
vegetation and there IS no reason to c lc • 

h h . · trp. of vegetation. L 
other than a r:lt er xerop ) ttc • c d II "11/0\')'Ion campuhianum . 

"Th r 11 · pecses were note : tlfu t · - L (I ) 
e 10 owtn~ s h H B K (Briar), Burscm Jtmamua .. 

(Logwood), Acaaa macracanl a · ·. · 
1 

(J · . ) •(t'fomaltucoxylon 
S g (I Awland Gommier) Gmipa rmuncana " umpcr ' C d' , 

ar . "" , . I (Vddl·wood) .or ta couo­Mart (White Cedar) Citbartxylum spmomm •· 1 t / 
0

. L 
to;ca i .. (Manjak), Aioizzia caribtwz Urb. <'!'an!akayo), Span tas mom tn . 

(H og Plum), Cbloropbora tine/orin Gaud. (l•usttc)_. . f, f, t 
"The vegetation is scrublike, often thorny, wsth a hc1~ht 0 -o-JO _.ec • 

and is practically all deciduous. I t forms a light canopy· I t IS cut over pc_IIOd­
ically for fuel but if left untouched would _doubdcss ~row to larger SIZ~ 
at present most of the trees are only a few tnchcs tn dtameter. In the dnest 
areas cacti come into prominence. These forests have a value for fuel pur~~scs 
both for local supply and for export {in limite~ ~mo_unts) to B~rbados. . 

Beach Type. "The seaside beaches carry a dtstmctt~c vegetatton, th~ matn 
species being Coccoloba uvifern L. (Seaside Grape) •• whtch reaches a he1ghr of 
4o feet or so with a diameter of over a foot - It ts often Wlnds_wcpt and 
reduced to a low growing shrub. Hippomane manchulla L. (i\lanchmecl) and 
Parilium 1iliauum (L.) J uss. (Seaside Mahoe) arc also often present. In the 
vicinity of Point Saline \ l anchineel forms pure crops of limited extent. 

Mangrove Swamps. "There are very limited areas of i\l:tngrove at the 
mouths of some of the rivers, the species present being primarily RU:.api.>Ora 
mangle L. (Red Mangrove) and Acimmin nitid,z Jacq. (Black Mangrove). 
l..agrmcularia raamosa Gr. is also found. Conocarpus fftCIUJ L. (Button 
:\langrove) occurs in a few places on the northeast coast, but hardlr in typical 
Mangrove swamp. The timbers are of value for fuel purposes." 

Bactris cohune S. Watson = Astrocaryum m exicanum Liebm. 
By M. B u RRET. Repertorium Speciemm Novarum (Berlin­
Dahlcm) 32: 98~9, March I, 19.13· 

. The palm described by Watson ( 1 886) as Bactris cobune 
IS a synonym of dstrocaryum mexiranum I.icbm. ( r 8+6), 
ft hcr synonyms being A. 1'0slratum I look. f., /1. rbicbon 
~Inclcr~, .and //. ayr! H ort. T he spcci<'s ranges fmrn Oaxaca 
f}d Ch1apas, M ex1co, to eastern Guatemala and British 
// ond uras (th<; author of this abstract has reported it, as 
V · rolnme [\\ ats.] Standl., also from eastern 1 Iondma~). 
Celnacular names reported arc Chichon (Chiapas), \\'anec 
1n°)

1
unc (G~atemala, British Honuuras), I.ancctilla (Guate-

b1 a; also tn Hond uras, according to the present writ~'r's 
o scrvations).-P. C. STA:\'ULEY. , 
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El liquidambar (Liquidambar Styraciftua L.). By ANGEL 

Row..\S". Mlxico Forestal (\texico Citv) I I: 4: 85- 87; 

illustr:tted ; 1933· 
T he tree produces a resin, c~lled by ~he ancient Mexicans 

Xochiocotzo, whirh was an article of tnbute for the support 
oi the central go,·crnment. This resin, in either liquid or solid 
form, was used chiefly in medicine and perfumes. At present 
the wood is employed in l\lexico for packing cases, match 
sticks, and toothpicks. The tree grows in Yeracruz, Chiapas, 
Oaxaca, and :\lichoad.n, being known in the last state by 
se\'cral names, particularly Xoch.iocotzoquahuitl. It occurs 
in subtropical reg1ons, at elevat ions of 1000 to 1500 meters. 

A new hybrid pine. BrA. BRucE J ACKSON. Gardeners' Chron­
ic/( (London) 93: 1p-t53; figs. 68-7 1; March ·h 1933. 
ln t~c arh:Jrctm~ at \Yestonbirt, England, there is growing 

a. :\lc~1can p1.nc, J_Jtnus a-':acahuitr, 7 5 feet high and seven feet 
e1ght m~hes.m g1rth, beheved to ha,·e been planted in 1875· 
O.thcr l•.nghsh trec.s of thlS species have attained even a 
shghtly gr~atcr ~c1ght. ~lany seedlings have been raised 
irom the \\ cstonbm tree, and a few of these, now as much as 
z6 feet h1gh, have been found to differ somewhat in their 
cones fro~ normal. Pi11us a_}'acabuitr. It appears that the 
cones are mtermed1ate between those of P. a\·acabuit~ and 
P. t.wdsa, the Bhotan Pine, individuals of whi~h are growing 
ncar t~e parent tree, and the abnormal young trees represent 
a hy?nd hct~':cen these two species, nat ive in widely separated 
contments. I he hybrid is named Pinus Holjordiana A. B. 
Jackson. 

Certain palms of Panama. B y L. H. BAILEY. Gentrs Hrrba­
~r1m1 (I thaca, ~ew York) J , fasc. '2: JZ- I 1 6· figs. 20-88 · 
.~ arch 15, ' 933· , ' 

A
1 
clc~ailed discu~sion of certain palms observed by t he 

aut tor 111 the field 10 h C l z . p . . t e ana one and adjacent parts of 
~ annm.a. 1 he paper IS probably the most important and in-

Ao~a.tiVc one ~ver published regarding palms of Central 
mcn ca and w11l be of g · . . ' reat serv1ce to one wtshmg to obtain 
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an idea .of the clas.sification of the palms of Central America 
and. adpcent reg1ons. Particularly helpful are the many 
adm1rable photographs and drawings illustrating details of 
the plants. 

Much of the work was done on Barro Colorado Island in 
Gatun Lake, 20 species of palms (a few without specific 
n~mes) being r~ported from that island. Among the palms 
dtscussed and Illustrated are Schulea zonmsis, sp. nov., 
erron:ously reported heretofore as AuaiM gomphococca; 
Rapbra taedigera Mart.; Manicaria saccifn·a Gaertn., the 
Monkey-cap or Sleeve Palm, known in Brazil as Bassu or 
Ubussu; Corozo oleifera (H. B. K.) Bailey, erroneously referred 
~eretofore to Elaeis melanococca Gaertn., which probably 
IS merely another name for the African Oil Palm· Socratea 
dt~r!ssim~ (Oer~t.) Wend!., the Jira or Stilt Palm, ~reviously 
m1stdent1fied wtth Iriartea exorrhiza; Omocarpus panamanus, 
sp. nov., called Maquenque; three species of Geonoma· 
Cbamaedorea Wendlandiana (Oerst.) Hemsl.; Synubantbu; 
Warscewiczianus \Vendi.; Astrocaryum Standleyanum, sp. 
nov., the Chunga, Chonta, or Black Palm, with exceedingly 
hard, black wood; Desmoncus cbinantlmsis Liebm. · nine 
species of.Bactris, includi.ng as new B. mperior (Cana Brava), 
B . barroms, B . coloradoms, and B. coloniata (Uvito); Acantb­
orrhiza Warscewiczii Wend!., called Escoba. 

Th.e paper concludes with notes regarding the names of 
certam ornamental palms cultivated in the Canal Zone.­
P. c. STANDLEY. 

Novitates taxonomicae I. By A. PuLLE. Mfd. Bot. Mus. 
Univ. Utrecht 5: I-'2'2; figs. 1-3; 1933. (Extracted, with new 
pagination, from Recueil des Travaux Botaniques Nen·ltmdais, 
vol. 30.) 
New species and varieties of Surinam trees and shrubs are 

described in several families. Among them arc Capparis 
sm·inamensis J. C. Went, with the vernacular names Warimia­
balli (Arowak) and Oenbatappo (Carib); Eperua stipulata 
Kleinh., Baboen Walaba; Lonchocmpus cht)'Soph;•llus Kleinh., 
Nekoe, used as a fish poison. 
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d Le ythid New and critical Polygonaceae, Gu~erae an c a-

s · B~· P. J. EufA. 11./(d. Bot. Afus. ceae from unnam. ' 
c:niv. Utrul>/4 : I-77; figs. 9; pis. J ; l9J l. . 
S d f h Gu'1ana and Lower Amazon flora wtll tu ents o t e f h f 

welcome the author's attempts to clear up so~e o t e con u-
. · h J 'ficatt.on and names of manv tmportant trees. ston tn t e c asst .1 • 

He fully agrees with Sprague ~hat there ts only .one spe~JCS 
of the Brazil-nut tree, Bertbollrtta e:~celsa H. B. K., of whtch 
B. nobilis ~lters is a synonym. . 

"When Miers founded hts genus Al!antoma m 1 87~, he 
included 12 species, but, from the f~ct ~hat t~e . mate~tal of 
none of t hem was complete, h1s genenc ~ tagnosts IS a mtxture 
of characteristics belonging to plants whtch should be referred 
to very different genera." 

The species considered by Eyma to belo_ng to the genus 
Allantoma n.t iers, charact. emend., and thetr synonyms arc 
as follows: 

(1) Allantoma torulosa Miers, rypus generis; (~) A. corbula :\liers; (J) 
A. dictyocarpa (:\!art.) :\liers= Couratari tiiaJorarpa \tan. ap. Berg; 
(,.) A. lineata (Berg) :\licrs= Couratori lin~ata Berg= A. c.~-lindriro Miers• 
!A. auwocorpa (:'llart.) Miers=?C~uratari aulacocarpa :'-lar t. ap. Berg­
ld. macrotarpa (1\Jan.) Miers=?Crmratari macrocarpa Mart. ap. Berg= 
ld. Burc~llitwa Micrs .. Goddini<J riparill Huber= G. o~atijolia Huber; (5) 
A. scuteUata Miers. 

Eight species of Couratari Aubl., charact. emend., are 
listed, together with their synonymy, as follows : 

(1) Couratari guianensis Aubl., typus generis; ( l} C. fagifolia (Miq.) 
Ey~a, n~v. comb.= ucytbis fagijolia .\ liq. ap. Berg= .illllmoma fc~.'l.ifo/i,l 
(Mtq.) Mtr_rs•AIIr.ntom.s subramusa Miers p. p.=?Couratari c11riaua ,1\tart. 
ap. Bcrg•?Cuura~;;ri Vrini! :\!iers; (J) C. fumatoria (Schrank) E}'ma, nov. 
comb.•l~r)'tbopJt~fl<mat&rta Schrank = i'C. uc,vtbopsu Mart. ; (

4
) C. gla bra 

Camb.•l.uytbopH~ glabr~ (Cn~b.) Berg; (5) C. multiflora (Smith) F )·ma, 
nov. comb.•l.r_t.vtbts multij/&ra SmJth =.1//antoma mu/tij/ora (Smith) l\ liers; 
<?> C. paraens1s ~!art. ap. Berg; (;) C. pulchra Sandw.; (8) C. rufescens 
Cnmb.-: 1-'tytbopm ruforms (Cnmb.) Berg= u cytbis pyramidata Veil., teste Mtcrs. 

Ten species of Canniana are listed and the synonymy gi ven as foii(Jws: 

Cl(s_) Cariniana ~strellensis (Raddi) OK.= Cottraldri ntrrllmsis Raddi ­
"1110110 txulso Casu., typu,gcneris; (l) C. legalis (1\bn.) OK.= Couratari 
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ltgalis Mart.=Car. hrasilitnJis Casar.; (J) C. decandra Ducke; (4) C. 
domestica (Man.) ~ficrs=Couratort dommicfl Mart.; (5) C. exigua \fiers; 
(6) C. integrifolia Ducke; (-:-) C. Kuhlmannii Duckc; (8) C. m.icra.ntha 
Ducke; (9) C. pyriformis Miers; (10) C. rubra (Gardn.) M1ers=Couratari 
rubra Gardn. mss. 

The species of Eschweilera Mart., sensu Niedenzu, are 
considered at considerable length, and three species and one 
variety are described as new. There are also some new com­
binations. The names and synonymy arc as follows: 

(1) EschweiJera amara (Aubl.) Ndz.aucytbis mnara Aubl.-Chytroma 
amara (Aubl.) Miers=Escbwtilmt corrugata auctt.; (2) E. chartacea (Berg) 
Eyma, nov. comb.=ucytbi.s cbarttuta Bcrg•Cbytroma rbartacrtl (Berg) 
Miers= ucythis marawynensis Berg"" Cbytromtz maraw)'11msis (Berg) Miers 
=Escbweilrra marowynensis (Berg) Ndz.; (J) E. collina Eyma, n. sp.; (4) 
E. congestifolia (R. Ben.) Eymn, nov. comb . ., Lecytbis congmij/ora R. Ben.; 
(5) E . corrugata (Poit.) Miers= ucytbis rorrugata Pott. • L. salrbrosa Berg= 
Cbytroma salebrosa (Berg) Miers a Escbwrilrra .sal~bro;a (Berg) '\dz.= 
Cb_ytroma rubrifl<>ra Miers= Luytbis oemuta .\tiers; (6) E. tloribunda Eyma, 
n. sp.; (7) E. idatimonoides (Berg) ~!Jers-l~rl'tbis id,uimonoidr.s Berg; 
(8) E. labriculata Eyma, n. sp.; (9) E. longipes (Poit.) .\liers•l .• uytbi.s 
/rmgipn Poit.; (10) E. odora (Poepp.) \lters=l..u_vtbis odora Poepp.= 
E. pal/ida Miers= E. matamata Huber; (11) E. simiorum (R B. n.' Eyma, 
nov. comb.=urythis simiorum R. Ben.; (ll) E. subglandulosa :Sreud.) 
Miers= uqtbis suhglandulosa Steud. 

In 1874 Miers separated from Leqtbis several speci.es that, 
together with those already dc~crtbcd un?cr Escbwet/(ra.' he 
grouped in three genera, two bemg n7w, vtz. _Cbytroma l\1ters, 
Eschweilera l\lart., and Jugastrum Mtcrs, whtc~ were redl!ced 
by Nicdenzu to sections of one genus, for whtch he retamed 
the old name Eschweilera. Eyma says: "I do not thtnk .the 
value of even these sections, at least of the first two, suffictent 
to mai ntain them. Their chief character, the number of ovary 
cells leads as remarked by Sagot ... , to the scparatmg of 
species oft~n very close! y related in other respects. I c~uld 
mysel f state the variability in several cases of th<; number of 
ovary cells among specimens o~, the same speCies or C\'en 
among flowers of the same sheet· . 

Th L h'd e among the largest and most tm-
e ~cylt t aceaef ~~rtheasrcrn South America. Although 

portant ttm )er trees o · 1 structure 
their woods exhibit a considerable ra~~e 111 co ?:• ·' 
and technical properties they arc suffictcntly ahke to pcrmtt 
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their ready separation as a family. Ge.neric distinction.s ha~e 
always been unce~tain: f?r re~ns. wh1ch are now obv1ous In 

the light of Dr. E yma s mvesttgattons. 

Apuntes de una excursi6n a Castillos, J?epartamento de 
Rocha, Uruguay. By C. F1EBRJG. Ostema 1 1 87 - 192; Feb. 

I 1, 1933· . . 
As contrasted with Paraguay, this portion of Uruguay IS 

noteworthy for the sparse repres~ntation. of trees, t hese 
consisting chiefly of Salix Humbo~dttana, .wh17h forms a dense 
growth along all streams. Associated w1th tt are shrubs of 
Poutcria mriijolia, Pbyllm11bus, and other groups. llpo.n .dry 
slopes arc shrubs such as Co/lelia, Heterothalamus brumotdes, 
Eupatorium, and Baccbaris. 

!\lost characteristic of the region is the southernmost 
American palm, Butia capita/a, which forms continuous, 
monotonous, forest-like stands of great extent, in which 
there is scarcely any other vegetation except a poor growth o f 
grasses. All the palm t rees appear to be of the same age, no 
young ones being present. .Many of them are infested by 
strangling figs (Fiws) . 

The eastern littoral region is most remarkable for its great 
sand dunes, the largest of which are bare of vegetation. At 
their base grow xerophytic shrubs that constitute almost the 
only _woody. vegcta~ion of the area-l odina rbombijolia, 
C,ollctta c~uct~la, Celtts tala, and species of Berberis, Dapbnop­
ns, and Sctllta; and trees such as Litbraea brasiliensis, Scbinus 
deP_mdms, Rapanea laetcvirens, Citharexylum, and Erytbrina 
Cmta-galli.-P. C. STA:\DLEY. 

Apuntes sobre Ia ftora del Palmar de Castillos, Departamento 
de Rocha, Republica Oriental del Uruguay. By GUI­
~-LERMo .H ERTER •. Ostenia 193-204; Feb. u, 1933. 
fhe art1cle conststs ~hieAy of .a list of cryptogams and 

phancrogams observed m the reg1on, whose elevation is 30 
meters or less. The palm that forms the great palm forests 'of 
Urug~nd~s thousands of hectares in the Department 

at,M'"Osten~ad'" is a volume of 36~ pages, with many illus~:;:;;tions published 
ontcv1 eo Uruguav d d d ' d Co 1. ' 

{h• • •h , '• an c •catc to rnc 10 Oaten on the occasion 
o I I acventlct birthday. 
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of R ocha is Butia ·1 T h 
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A recastrum Roman~ capz ala. ~ other Uruguayan palm is 
few places and J .. o.IJ!a!rum, whtch, howc\·cr, occurs in very 

' a wa}s tn small numbers. 

Excursi6n botinica a Ia Alta Cordillera de las Con des (Andes 
cer~a de San~o de Chile). By G t: u TERto LoosER. Os­
tenta 2 ?-246; tllustrated; Feb. 11 , , 933. 

T~e artrde describ~s a j ourney made by automobile from 
Santrago to t he CordtUera de las Condes where an elevation 
~f 3700 meters was reached, and conclud~s with an annotated 
lrst of the plant s observed in the Cordillera, chieAy at alti t udes 
of 28oo-3700 meters. Among the trees and shrubs noted at 
less than J 200 meters a re mentioned ~I at ten (i\1aytenus 
boaria), Quillay (~uillaja saponaria), Espino (/lcaria ca;mia) 
Lit~e (L itbrae.a caustica), Bollen (Kagmeckia oblonga): 
Hutngan (Schznus dependens), Guapd n (Porlieria h_Ygro­
metrica), P alqui (Cestrum parqui), and Colligua} (Colligua)'a 
odorifera). 

Among t he woody plants at 1200 to t8oo meters arc species 
of Azara, Palemuelia, Ribes, Escal/onia, and the Pcumo 
(Cryptocarya) and Maqui (dristottlia cbilmsis) . .\t t he higher 
elevations mentioned the mountain sides support a vegeta tion 
abundant in species and individuals, but all t he shrubs _are 
low, the tallest plant being Smecio rutacms, 12o em: htgh. 
Among the shrubs a re species of Bfrbtris, Tetraglocbm, and 
Cbuquiragua. 

Observa~oes e quatro novas especies arbores~entes do 
incipiente Jardim Botanico do Estado de Sao Paulo. 
B y F. C. H oEHNE. Ostmia 287-304; pl. 1 S <p art colored); 

Feb. ll , 1933· . 
The P arque do Estado, scarcely t~m ktl_omctcr~ from the 

center of t he citv of Sao P aulo, is a htghly !ntcresung area of 
f, d fi ld , Although the fields were formerly pastured, 
orest an e s. bl 1 o- 100 yc·lrs the 

and the forest has an age of proba Y on Y 3 . . • 'r' h 
. f th plants charactcnsttc o t c 

ve~etation contams many ~unde here four trees, which arc 
regto? . T here hav: ~eel d black and white illustrations. 
descrrbed as new, ~It co_ ore. 0~ new gl·nus of the famil r 
Capsicodendron pmunuzra ts a 
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tiber die Verbreitung von Sabal mauritiiformis (Karst.) 
Gris. et H. Wendt. und andere Arten von Sabal. By M. 
BuRRET. Repertorium Spwerum Sovarum (Berlin-Dahlem) 
.3'~: loo-Joi: March I, I933· 
According to material examined h\' the author S. mauritii­

Jo:mis (Tritbrinax mam·itiifonms Karst.), a tree jo-40 meters 
h1gh, occurs on Lake ~Iaracaibo, Yenezuela · in Colombia 
west of the Sierra i\'cvada de Santa ~larta aiso at T urbaco 
and in the Cauca \'alley ; and in British Honduras. It has 
b;en reported from Trinidad, perhaps only in cultivation. 
1 he :ern~cular nam.es are Chingale, Palma Amarga, and 
Palm1che m Colomb1a, Palma Redonda in \'enezuela , and 
Bhota,n and Bar Leaf in British Honduras. The palm is 
sometimes used m Colombia as coffee shade; its t runks are 
employed for. ~ousc building and its leaves for t hatch. 

S~b.al martttma (H. B. K.) Burret, nov. comb. (Corypha 
marttuna H. B. K.) occurs in Cuba; Saba/ pumos (H. B. K.) 
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~urretj ~ov. comb. (Corypba pumos H. B. K.) is known only 

P
romC P

5
ams at the base of the Volcano Jorullo in :\lexico.­

• • TANDLE Y. 

Palmae Neogaeae. m. By :\1. BuRRET. Rtpertorium Specie­
rum Novarum (Berlin-Dahlem) 32: roz-1 15· \ larch 1 
1933· , , 

Te~ new palms are described from South and Central 
Am~nca. Allalea apoda, of Minas Geraes, Brazil, is known as 
Yo!J. Syagrus Tessmannii, of eastern Peru is called lnchaui 
l ntshawui, and Punpunha Rana; its trunks are employed i~ 
house. con~truction, its wood for lances, harpoons, and ·bows. 
Baclns tnchophylla, a cespitose palm 7·5 meters high is 
described from British Honduras. ' 

P lantae Potosinae. Contribuci6n al estudio de la flora del 
sud de Bolivia. Catalogo No. x. Bv \lARris CARDENAS. 
Potosi, Bolivia, 1932, pp. 26; illuscra'ted. 
A list of 95 plants collected by the author in southern 

Bolivia. Although most of the species enumerated are herbs, 
there may be noted among woody plants Ephedra amcricar1a, 
called locally Pingo-pingo; Po~y/rpis incana, Kehuina; 
Prosopisjerox, Churqui; Carica /ancro/ata, Oroko Kcaralawa, 
with edible fruit; Cerms pasacanu.r, Cardon, as much as 10 

meters high, whose wood is employed for making doors, 
tables and benches; .-1zorella glabra, Yareta; Nicotiana g/auca, 
Karal~wa, Karallanta; Smccio di::ico/ru, Huaycha; L·pi­
doph)'llum quadrarzgu/arc, Tola; Lucilia flagdliformis?, Koa. 
- P. c. ST:\NDLEY. 

The parasitic habit of the sandalwood tree. B~ CH ,\RLES S. 
J uoo. Proceedings Hau:aii~n Academv of Soma, Bcrntcc 
P . Bishop Special Publtcatton zo, Honolulu, •9.32, PP· 5 6. 
" The /aau ala or fragrant heartw~?d of the Sandalwood 

t ree enabled the first king of Hawau t? start a profitable 
trade wi th China with such success that m _one gc~e~~no~ he 

d d
. I .J : h's people from barbansm to CIVIlization. 

succee e 10 eawng l . • f " 
" The Sandalwood trade was at ItS height ron~ t !)tO to 

8 d d
. IS o It led to extravagant spcndtng on the 

I 25 an cease 10 4 · · 
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art of the king, and to oppression of_the c~mmon people and 
p h d •cimati'On oi all t he large t rees m the 1slands, and finally 
to t e c d" . E f h" h ended in Boki 's disastrous expe 1t10n to rom~n~a rom w tc 

I . ,0 people returned out of the 500 who ongmall y set out. 
on ' - · f h S d I d · H · · ,;Contrarv to !!cner:tl bche, t e an a woo s m awau 
were not c;tcrmi~1ated but are s~ill found on all _the lar~cr 
islands. Though in India there IS only one spec1es, wh1ch 
produces probably the mo~t v.al~able w~od in the ~o~ld, 
botanists recognize in Hawau S d1stmct spectes a nd 3 vanettes. 

''The commonest species (Santalum freycinetianum) is 
rather small and insignificant with curling leaves and brittle, 
drooping branchlcts, and grows very slowly in well-drainc_d 
soil in the drier regions. The only fragrant part of the tree IS 

the oil\' hcartwoml. 
·• Ye~y Itt tie is known about the parasitic habit of the 

Hawaiian Sandalwoods, but studies mad e in Indi a throw 
considerabk light on the subject. T he actual t ra nsference of 
sap 1s made by means of a sucking organ, the haustorium, 
which attaches itself to the root of the host and b y breaking 
duwn the cort ical cells makes direct connection with the 
fibro-,·ascuktr cvlindcr and transfers the stream of salts and 
water through ~·ascular strands to t he Sand alwood. Studies 
now bemg conducted in Hawaii aim to determine whether the 
Hawaiian species are true parasites and how they may be 
propagated successfully and in quantity." 

Notes on the distribution of Neowawraea. By GLES \\'. 

Russ. Prourdings llau;aiian Academy of Science, Bernice 
P. Bishop Special Publication zo, H onolulu, 1932, pp. 6-7. 
" In 191-1 J. F. Rock discovered on t he island of Hawaii 

tluec trees \\ hich he considered representatives of a new 
~~nus, and which he described as Neowawraea pby llautboides. 
I hesc trees ha\'C hccn rediscovered with others in the same 
locahty, and more have been found on Oahu and l\1olokai. 
The species should occur on Maui and Kauai as well. It is 
the most impressive tree in t he Hawaiian forests, t he largest 
?ne known_ o~ Oahu having a t runk circumference of .17 feet. 
Inc woo?.ts Impregnated \\ith oil, hard, durable and straight 
gramcd. 1 he sapwood is white and the hear twood r ich brown. 
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~tse ~0~. known the tr:e is restricted to the upper forests of 
'alanac ~~ountams of Oahu, except for the n\"C or six 

trees on Hawau and one on ~lolokai. In all about 25 living 
trees ~re known, most of them overmarurc. Large numbers of 
logs ~1e strewn over the ground in the Waianae :\Iouncains, 
showmg that not over 200 years ago the species was an im­
portant member of the Waianae forests. 

"The species is of a very elemental type and became deca­
~ent probably through changing climatic condttions to which 
~1kc many relic species, it was unable to adapt ttse!f. Th~ 
mtroduct10n of new animals and weeds into the forests has 
broken up the balance which the species had maintained, 
and started the submergence of the less vigorous. 

'' Rock classed Neowawraea as being closely allieJ to 
Pbyl/anthus or Bischojia, but more recent studies of 1ts 
c~aracters, with fuller material, show it to be congeneric 
w.lth. Drypetes, a genus of probably '-\frican origin which is 
d1stnbuted throughout South Africa, Malaysia, the Philip­
pines, the West Indies, and tropical Amenca. 

"The ancestors of the Hawaiian plants must have arrived 
here in very remote times, as the climatic conditions of the 
shores today could not sustain them. But that conditions 
suitable for their reception existed here ages ago is shown by 
the presence of fossilized wet forest plants intermingled wit_h 
shore rushes in situations very little abo\·e sea level. Th1s 
t ime was po~sibly during some of the early periods of glacia-
t ion. . 

' 'Unless aided by human agencic~ the _species will soon 
become extinct. Such aid is nov.· be111g gJ\'Cn and healthy 
young trees are already growing in the Territorial '\Jurserv." 

Identification of Corean woods (Fagaceae). By ~- t A\lA-

BA YASHI. Pub. by For. Exp. Sta., Govt.-Gcn. ol _Chosen, 

K. . J F b T 33 PrJ s2 • 7'j x 10' 4 ; 16 full-page JejO, apan, •e · 9. · r · ' 
plates with 4 photomicrographs each. . 

C 
. d . . tables and keys (m J apancsc) 

ontatns cscnpuons, ' • ·I , . . h d of the Corean f•agaccac, name), 
pertammg to t e woo s · z d C 1 . . N k Ctzslanra erma/a S. & . an . mo -
Fagus multmervts a ·• 'd "i k a 1c1 1 1 spec1cs of 
lissima BJ., Lithocarpus crupt ala · a ·• • 

1 
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GJurrcus The tables and keys are also hgi ven .m ng ths . Thor 
~ h · . h are four excellent p otomtcrograp s. e cac species t ere . '1 h 
author has previously published ~ s11'!';~ ard re~ort ~nl t he 
Gingkoales and Coniferae (see Troptca rr oo s I 1 : 43, 1~ arc 

19'19). 

On the ligneous flora of .Formosa anAd itsr r~lationship. to 
that of neighboring regtons. By .Rvozo KANEHIRA . Lmg_-
11an Scitna Journal (Canton, Chma) I'l: 2: 225-238, Apnl 

4. '933· . 
"The island of Formosa, lying off the coast of ~hma to the 

~orth of the Philtppmes, IS of oblong shape, '244 mile~ lon~, 76 
mtles wide; its area being about IJ,9o8 squar~ mtles. ~he 
island is \'CrY mountainous, with a central axts stretchmg 
from north t~ south with an average height of '2SOO-JOOO m. 
The central range is composed of paleozoic rock, chiefly of 
clav slates. l\1t. l\1orrison, the highest peak, situated on t he 
Tr;lpic of Cancer near the center of the island, is 3985 m. high . 
The island thus presents distinctly high altitudes, while 
abundant rainiall and high humidity support a very rich flora 
as compared with that of some neighboring regions. 

''The vegetation or the flora of the island may be di,·idcd 
into :\1ang;ove forests, strand forests, cultivated 'land, broad­
leaved fo;ests, and coniferous forests." 

"The forest area ofF ormosa is about 1,882,000 hectares, of 
which 517,000 hectares arc under SYStematic control. The 
timber products in 1931 totaled t66,ooo cubic meters, the 
principal trees utili.zcd being Cbamaec_yparis obtusa Sicb. ct 
Zucc., C.Jormosms:s ~latsum, Cunninghamia Konisbii H ay., 
T_aiwmria .rrypton!erioidtS Hay., and Tsuga chinensis Pritz. 
1 he cxplo!latton IS done by the government. The utilization 
of har~wood timb~rs is mostly local, the principal trees being 
Afarbzl!u Ktuanot Hay., Micbelia compressa var. jonnosana 
~anch 1ra~ ff<percus ~ilva Bl., ff<.ucrcus urahla H ay., and other 
k~nds wh1ch a~c cht_cfly spec!es of Lauraceae and Fagaceae. 
1 he consumption of lumber tn Formosa is much larger than 
the supply, so a considerable amount is imported from China 
and Japan and some from the United States. Other t han 
lumber, the most important forest product is camphor and its 
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by-products distilled from the wood of Cinnamomum Cam­
pbora Nees et Eberm. and various other species of the genus. 
These products are controlled by a go\'ernment monopoly. 
Less important products arc rattan (Calamus Afargaritae 
Hance), rice paper (Tetrapanax papyrzjt'ra Vent), "awkeot­
sang" (Ficus Awkeotsang \lakino), bamboo, bamboo shoots, 
dye-stuffs (Dioscorea rhipogonoides Oliv.) , incense powder 
(Machilus longipaniculata Hay.) , cork (ff<.uercus variabilis Bl.), 
mushrooms, derris root (Afilletia taiwania11a (Matsum.) Hay.), 
areca nuts, Iongan (Euphoria longana Lam.), and charcoal." 

"It is a most striking fact that no representatives of the 
Dipterocarpaceae are found in Formosa, although fi ve gen~ra, 
namely, Anisoptera, Hopea, Pentacme, Sbo1·ea, and Vatrca, 
extend northward into the Babuyan Islands between Luzon 
and Formosa, where each genus is represented by one species. 
This shows that the separation between Luzon and Formosa 
was earlier than the Pliocene, for the geological records show 
clearly that in Plioce~e tim~s representatives of this family 
were present and dommant 10 Luzon . .. ·. . , 

''Since Formosa was connected geolog1cally. w1:h C hma 
d · g the Pliocene the flora of the two countnes IS closely 
'tn d as is cleariv indicated by the distribution of the 

re a.~e ' The ~elationship of the flora of Japan and canners. . . · · d h 
Formosa is \'cry weak, there being no genera conhne to t ese 
two regions excepting Trocbodmdron. . . . • 

" So far as the Jianeous plants are concerned, (•ofmosaAs~e~s 
to have been sepa~ated after Japan was detached rom static . ,, 
contment. d .. 1 ~sia are of recent intra-

,, Elements of Malaya an tro.plcah • d . forests ... . 
. d f th ·m grow tn r e secon ar) 

ductwn a~ most o .t; • nbutton often grow in tidal or 
Paleotroptc trees of wide /~:m having been dispersed by the 
Mangrove forests, most 0 th chiefly in rhe southern 

I Formosa t cy occur K h" " sea current. .n 
11 

Botd Tobago and · was oto 
Part of the Jsland ~nd ol ts arc very weakly rcpre-

A 1 an e cmen • . . . 1 · Islands . .. · ustra 1 ·d · th the Phd1J>ptnes. "cawl, 
scnted in Formosa, as compare WI • ·d There seems to be . y be ment1onc · Dodonaea M yoporum ma .. 
no Africa~ el~ment in For~l·O~~~t Euphorbiaccac, Lauraccae 

" It is interesting to 110 c 
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and Fagaceae are the dominant families i ~ the forest of 
Formosa, the latter two families being most Important from 
the economic point oi ,·iew, as they produce the most valuable 
hardwood t imbers in the island. . . . . 

"There is a certain amount ot anomalous d1s tn but10n of 
tht to w.ing genera: Ortopana;;:, a genus not known elsewhere 
tho1n SOl. t h -America; H ugeria of North America and Japan; 
B/aJtus of southern China and Borneo; dmuslea of Ind ia and 
the ~l alav Pcninsula; Coriaria of Himalaya , J apan, Philip­
pines. t\ lc~ico, Chile and New Zealand; Pe1TOttelia of M exico, 
Colombia, llawatt , Australia, Molucca, J ava, Sumatra, 
Borneo, Philippines and Chjna." 

The distribution of wild conifers in the Indian Empire. 
Bv KAt.II',\DA BISWAS. ']ourn. Indian Bot. Soc. (M adras) 
tz: 24-4;; pl. 2, mapi Jan. 1933· 
For the region there are listed 11 genera and 23 wild species, 

but two of the species are natives of the Z..lalay P eninsula, and 
not of India proper. While most of the conifers are confined 
to the temperate regions of the Himalayas, several of t hose 
listed extend into the tropical zone, namely T a:ms baaata, 
Podocarpus mriijo/ia, P. latifolia, P. mpressina, and P. 
Wa/lichiana, Pinus Merkusii and P. kl•asya, Dacrydium 
t!atum, and /lgatbis lorantbifolia. For each of t hese species 
there arc recorded t he general ranges and the I ndian localit ies 
at which they are known to occur. 

The liability of some Indian timbers to Lyctus attack. Br K. :\. CHow u H t RY. Reprinted from Jndiau Forester 
(Calcutta) ;\la rch 1933. pp. 164- 168; 2 plates (graphs) . 

SUMMARY 

" .J\ d~s t inct correlation was found between tangential and 
rad1al ~1amctcrs of vessels in the species studied, with a few 
except10ns. 

" Lycl.us can lay eggs only in those vessels whose tangential 
and radml d1ameters are each larger than the diamete r of the 
eggs. 

"Differ~nt timber species belonging to a genus show a 
marked difference in their vessel size." 
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Timber tests,: Meranti temak (Shorea hypochra Hance). 

B y F. S. \\ ALKER. The Malayan Foreslt-r (Kuala Lumpur) 
2: I: .p-44, ~larch 1933. 

"Temak or l\Ieranti Temak, now well known on account 
of its damar which is equal in .quality to damar penak 
(lvfalayan Forest Records, No. 1 1 ), 1s best considered m com­
parison -:vith. Meranti Pa'ang (Sborea bracteo/ata Dyer), ... 
fr~m ~h1ch It was not distinguished until recent years, both 
?e!ng !1ght colored or' yellow' l\l erantis with many character­
IStiCS m common. Temak was formerly named Sborea crassi­
jolia Ri~ey, but its identity with Sborea bypocbra Hance, 
known 111 Cochjn China and Siam, has been established 
(Ma!alan Forest Records, No. 10). It is common in the Lang­
kawl 1slands, Kedah, and is found in the Dindings and in 
Selangor and also in the Kuantan district of Pahang where 
it is known as T erbak or l\Ieranti Tcrbak .... 

"The timber proved very difficult indeed to saw, much 
more so than that of i\Ieranti Pa'ang, although there was 
some variation between different logs. This may be due to the 
more abundant deposits of silica in the rays. In this connec­
tion the \\'ood Technologist writes: ·In specially prepared 
preparations the silica deposits in almost c.ve~y r~r cell ''~rc 
a very striking feature, the s1ze of the depositS 1n 1 emak bcmg 
much larger than those in ;\leranti Pa'ang'. : . . . 

" Meranti T emak is considerably supcnor to :\lera.ntl 
Pa'ang in all mechanical proper~ics,, a .not~blc feature .bcmg 
its shock-resisting ability in wh1ch It IS slightly .super~or to 
Kapur, as it is in toughness. There is a g:n7ral sJmJlar!tY to 
the Keruings in mechanical. stren~th but 1t IS more r~slstant 
to shock and not so stiff. 1 he we1ght, even thot!gh less than 

K . . ffi . t to detract from its value tor such pur­erutng, IS su c1en . 11 · d 
oses as tool handles for which it IS otherwise as we suite, 

~s any of the tested timbers of i\lalaya, all of which ha\e 
h' h d 11 t stiff for such purposes. 
~~. ert~ prove ~a hy oo of drying in the seasonmg shed arc 

Shnnkage.an t c rate of ;\1eranti Pa'ang. The average 
the same as m the case t of the whole umber, which 
volume of sapwood was 33 pfe~clen . Pa'ang but it is again 
. I h ' h that o ·" crantl , h IS a most as 1~ as . The incn'<lSC of strengt 
not a mechanical disadvantage. 
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from the pith outwards noted in other l\lerant is was here 
\"erv apparent. Variation in strength from. tree to tree (up to 

20 Pc:r cent from the mean) occurred agam, the larger trees 
bei ng the stronger. . . . 

" The timber IS more suttable for hea\•ter construction 
than that of other :\lerantts so far tested, but t he di fficulty 
of com·crsion will unfortunately limit its use. T he durability 
is vet to be determined and may prove to be higher due to 
th~ high silica content. Preliminary attempts to imJ:>regnat~ 
with creosote mixtures show that treatment ts more dt fficult. 

The Burseraceae of the Malay Archipelago and Peninsula, 
with annotations concerning extra-Malayan species, 
especially of Dacryodes, Santiria and Canarium. By H. J. 
Lu1. Bu."/. ']tlrdin Botanique(Buitenzorg) Sk Ill : 12: 28 1-
561; pis. 1-13; Dec. 1932. 
There arc listed formally 98 species of the family, refera ble 

to the genera Protium, Garuga, <friomma, Dact)•odes, Santiria, 
llaplolobus, Scutinambe, and Canarium. The "general part " 
of the paper includes extensi,·e notes on morphology, system­
auc relationships, and geographic distribut ion . In the svstcm­
a,tic part, whic.h c?mpris~s th~ greater portion of the p~blica­
tlon, each spcctcs IS descnbed tn great detail, with full citation 
of synonymy, detailed geographic distribution, notes on 
habttat, time of flowering and fruiting, native names a nd 
''general remarks." The plants treated are chieflv trees 

1

often 
of.great s.ize, .~sually resin-producing, and so~ctime~ with 
ed1b~e f~1ts. I here arc but few notes regarding economic 
appltcattons. 

An appendix in~ludes a list of specimens cited, arranged by 
collectors, a~d an tndcx to the several hundreds of vernacular 
names mentioned in the body of the work. 

Ligneous plants collected for the Arnold Arboretum in North 
Queensland by S. F. Kajewski in 1929. Bv CYRI L T. 
\\Hnr Cont ·b , . r b d 1'd • . ··. ~~ u to1JS ;rom t e nrno1. drboretum of Harvard 
!f_mvmtty .1\, I 13 pp.; 9 pis.; April 1, 1933· 

I I he paper IS a systematic report upon a collection of woody 
P ants from the ram forests of North Queensland , particularly 
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~he wetter J:>arts of ~he Atherton Tableland, \It. Bartle Frere, 
nd ~he Damtree R1ver. The rain forests covenng the greater 

portton of ~he. Atherton Tableland are reported to be the 
finest of t~etr kmd 1n Qu~ensland, consisting of large towering 
trees shadmg a huge vanet': of small trees \'ines ferns and 
C 1 • I 1 1 , 

atamus spectes. They yield the bulk of the cabinet woods 
produced in Queensland. 

.The rai.n forest plateau has an elevation of 2ooo-4-ooo feet, 
~1th a ramfall of 50 to 150 inches. The height of the forest 
ts 90 to I2o feet. Important trees are Cardw(l/ia sublimis (Silky 
Oak, Bull Oak), Flindersia Pimmteliana (Silkwood), Endian­
dra Palmerstoni (Black Walnut) , Dysoxylum Pelltt;rewanum 
(Spurwood), Eugenia spp. (Water Gums) ; and there are m 
places patches of fairly tall Eucalyptus forest, with a tall 
Cypress Pine (Callitris Macleayana) . 

Mt. Bartle Frere, the highest mountain of Queensland, is 
more than 5000 feet high. Toward its summit the ram 
forest is reduced to small t rees, some of them no more than 
dwarf shrubs, many of which, such as the red-tlowered 
Rhododendron Lockae, have show\ blossoms. 

The vegetation of the Dai ntre~ Rn·,.r is dc~i~edly tropical, 
suggestive of that of ~ew Guinea ~nd t~c PaCific. Islands. The 
forest here averages 70 to 90 feet tn hetght and ts marked by 
a dense undergrowth of Calamus palms. . . . 

There is presented a long, annotated hst ol the spectes 
collected some of which are described as new. Genua re­
ported f~r the first time from Aust ralia arc Rinor~a, Con•tlO­
carpus, .\tficrosemma, and Paratropbis: :\ mong the nc\\. or 
otherwise interesting woody plants ltstcd ar<~ Podoc~~P11~ 
d . C T White· Baltmops montana C. T. \\ ttc, tspennus . · ' ·u trfiJ 

I . C 1' \\ .h' te · Grtt'lllt'll ptmltlt aa Paratropbis austra tana . · ~ • . . . . .. 
F l\1 Bailey (White Oak a commerctal t tmbcr) ; ,/usoo~adt)a 

· · ' ( 1 bs of the l\lagnoltaccac; scandens White a new genus 0 s lrll f h 
'. . \\'h ' t • th. second member o t e 

Lonchocarpus sttpularu 1 c/, c . · 
11

,
1
•
1 

l,ltrck Brown 
c 1· E. ,tf., ·o ~:v um ecm ma • ' .~ ·• 

genus 10r Austra ta; 1) 'Jl ·-' .1 and is vcr}· durable tn 
PI ,, d h sand saws cas1 v, 

urn, woo c op . . . C DC Rosewood, the wood 
the ground"; Synoum MtDtellttt 1· 

11 
\··,,,r/leri Bench., Red 

c 1 c c . vsox r 111 · 
useru 10r 1ence-posts, - . - \\'hite; lk\'aspora pubaens 
Bean; Corynocarpus atiSira/asua 
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White a new genus of Celastraceae ; ran·itfia peralata Domin, 
Crow-foot Elin, a good t imber fo r indoor work, taking a 
high polish; Ortodmdro.n bijlorum White , a n~w gc~us of 
Thrmclaeaceae; Eugmta kuranda F. ~1. Batley, C herry 
Pc~da : Spzrarpia proara Domin, T urpentine; Xambo.stemon 
pubescm.s White, Penda, wood very hard to cut, durable 
and used for timber; 'l'ri.slania exilijlora f\fueller, wood very 
tough, used ior mallets; Cerbera jlo1·ibunda Schum., Milky 
Pin;, wood used to make butter boxes ; Sarcocepbalu.s orienta/is 
\lcrr. , Lcichhardt Tree, wood used for timber.-P. C. 
STA S'OLEY. 

Experiments on the daily shrinkage and swelling of wood. 
By .i\1. B. WELCH. Reprinted from Journ. & Prot. Royal 
Soc. N . S . W. (Sydney) 66: 498-5o8 ; 1933. 

SUMMARY 

" :\ series of measurements was made three t im es daily over 
a period of about fourteen months to determine the lateral 
shrinkage and swelling of short' quarte r-cut ' a nd 'backed-off' 
sections of six different timbers. The wood samples were 
placed in ctght different positions in ordcr t o obtain as 
\'ariable condit ions as possible. The \·ariations in size and 
moisture content arc correlated and tables show the maximum 
and minimum percentages of moisture found at each s tation 
the mean moisture content at each period a t which measure~ 
ments were ma?e, the ma~imu.m swelling and shrinkage and 
t he correspondmg alteratton m moisture content between 
9 a.m. and . I p.m. in any one day, and t he la tera l movement 
correspondtng to a change of 1.0 per cen t in the moisture 
content of the wood. 

"~mcc short sections were used the size variation was 
constdcrably greater than that likely to occur in boards but 
even In h h · h ' . sue s on secttons t c maximum d aily move ment for 
tunbrr ~uch as Baltic, stored inside, was not found to exceed 
OOIJ" tn 4 '' a do "c . b · • • n .043 10r tt m er st ored outside between 
9 am and 1 h"l · · ' . · · . . P·~·· w 1st tn a t imber such as Tallowwood t he 
Sl"Ze vanati?~ did not exceed 0 .002 " and 0.007" for inside a nd 
outs

1
!dc posltlons respectively, an amount which is practically 

neg Igtble.'' 
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The mukushi (Baikiaea plurijuga Harms) forests of North­

em Rhodesia. By J.D. ~I \RTI\'. Second ...fnnua/ Bull~tm of 
the Department of d griculture, 1932, pp. ; t-;6. 
''Th~ i\Iukushi, known locally as Rhodesian Teak or 

Rho~esian. Redwood, is the pri ncipal tree exploited com­
mer~ta~ly_ tn Northern Rhodesia. T ypically gregarious in 
h~btt, _It ts known to form ind ividual forests up to 40 square 
mtlcs m extent. Its distribu tion within t he Protectorate Is 
limited. to the Kalahari sand formations of t he Upper Zambczi 
and MtddJe Kafuc drainage basins .... 

"The Mukushi ~s an erect full -holed tree with little taper, 
the form fac.tor bemg o.8 for mature t rees. \\'hen growi ng in 
close stands It may reach a t ot al height of 6o feet with a clean 
bole up to 30 feet. In open forest , hetght growth IS poorer and 
the crown assumes a wide-spreading, heavily branched form. 
The average length of clear bole is q to 17 feet, but forking 1S 

frequent owing to damage to young t rees by ciimhmg under­
growth. Individual trees may at tai n large size and girths of 
15 feet at breast height have heen recorded; such specimens 
are usually fluted at the base. The bark varies in appearance 
from rough to smooth, the rough bark being grayish brown 
and the smooth ha\·ing a light ash-gray to cream color. T he 
rough bark is shed at intervals leaving smooth bark under­
neath which in course of t ime cracks and becomes rough. 
This ~hange appears to con tinue throughout the growing life 
of the tree. When injured by fire the bark becomes rust­
colored as on felled trees, and comes a war from the stem. 
Epicor~ic branches are numerous on injured or suppr~ssed 
trees. Mukushi is deciduous from the end of Augu~t _until t~e 
middle of Octobe r, large trees in clea:ings rcrammg t heir 
leaves much longer and coming into leal sooner t han those tn 

the forest." , i d 
"The wood of l\lukushi is hard, heavy, closl'-gramct.' an 

durable, brown when first cut, and turnlllg red kbrO\~ nfion 

I . d I ·asv to work and t.l es .l ne exposure t IS mo crate y c. ' f f . d 
fi . h h .. h akes it suitable for all classes o urntturc an 

nts , w IC m · · h ( ~ t 6o I bs per 
ornamental manufactures where ItS .weig t S.l • o) . . 

. . d . " cr cent motsturt.' contt nt • tS not ~ 
cubtc foot ai~ r}' ,_ p l"ffi . Il t to nail and splits at the nat! 
drawback. It ts, ho wever, ' I ct 
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hole. The heartwood, forming about So per cent of t he mature 
log, is not attacke~ by bor~rs or. ~en~ites and is durable in 
contact with the soJI, hence 1ts uuhzatJon for purposes where 
durability is essential , such as railway sleepers, bridge tim­
bers. mine shaft timbers and flooring. 

"The most important market for ~lukushi timber is the 
supply of sleepers for the South African and t he Rhodesian 
Railways. The minimum diameter of log from which it is 
possible to cut a sleeper (6 feet 6 inches by 10 inches by 5 
inches) is n inches, and the number of trees per acre having 
exploitable size varies between 12 and 14 in the uncut forests 
of the l\lachili area. l\lost of these trees have a su ffi cient 
height of hole to obtain two sleeper lengths. . . . 

"l\lost sleepers are manufactured from trees 15 to 24 inches 
in diametcr at breast height and, since an average of 19 per 
cent sapwood is found in logs exceeding 15 inches in d iameter, 
all sapwood cannot be excluded from the sleepers. T hey are 
therefore subjected to a standard treatment, as sapwood is 
susc~ptihle to the attacks of insects and fungi. The treatment 
consists of :1 'hot and cold' bath, the preservatives used being 
~ I p~r cen~ solution of arsenious oxide. The sleepers are soaked 
m th1s at h1gh temperature for 24 hours and left in the cooling 
s.olu~JO!l for a further period of two days, after \\'hich t he 
hqu1d 1s run off. The sleepers after drying arc then dipped in 
ho~ tar and allowed to drain before stacking. It has been 
esur_n~ted th~t sleepers of .Mukushi treated in this way ha\'C 
a mm1mum hfe of 1 5 vears in the road .. r . . 

n r~cent. years the Zambesi Saw l\1ills have developed 
several Side hnes, such as the manufacture of furniture and 
blocks for parquet flooring, the latter being obtained from 
the off cuts of sleeper production. A seasoning kiln has been 
~rcc~ed a~d the latest machinery for mass production of 
u_rnnu.rc Installed. Tongue-and-groove flooring, beams, and 

:me ~1mb~~s arc al~o manufactured from Mukushi. Waste 
. ood 1

5 u!JIJzed to fi re the mill engines and logging locomo­
tives and ts also sold for fuel "D . . 

burmg the last two years experiments have been carried 
out Y t he ,Imperial Institute in connection with tannin 
extract obtamcd from the bark of Mukushi. The extract 
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col1ta i~s 59·5 per cent tannin, but unfortunately has a reddish 
co o~at1on which is a serious obstacle to extended commercial 
use m overseas m~rkets . The .results of the experiments show 
that the red colonng _ma_tte~ 1n the extract is of a persistent 
nature an? gave no '"?•cat ion that it can be satisfactorily 
r~duced Wtthou~ removmg at the same time so large a quan­
ttty of the tannm as to render the t reatment uneconomical." 

Sur q~elques bois du Katanga. By G. DnEvoY. RerJlu I nter­
nattona/e des Produits Co/oniaux (Paris) 8: 89: 20I-'2o'2; 
May 1933· 

. Since 19~8 the special Commit tee for Katanga has pub­
lished a senes of pamphlets on the systematic study of woods 
of Katanga, and Mr. Delevoy has, with the collaboration of 
Messrs. Dustin and Rosenthal, of the l lniversity of Brussels, 
used this information in an at tempt to determine the physical 
and mechanical properties of some Katanga timbers, accord­
ing to the Monnin method and following the working plan of 
Mr. J ean Collardet. 

The studies show that many woods have possibilities of 
which advantage has not been taken, and that, on the other 
hand, the pract ice of employing a p~rci:ular wood for a ce:­
tain purpose doe~ not always appear J.usufi~d by the mecha~J­
cal properties ot the specimens stud1ed. For example, while 
the wood of CUoropbora exctlsa is i.n very general use, many 
others such as Albizzia sassa, whtch would offer the same 
advan~ages are scarcely utilized a.t ~II. . 

Certain Bracbysugia and Bcdm~a ttmbcrs. also have the 
physical and mechanical propcrtte5. essential to general 

t .1. . b t they lack durability. If thiS can be remcdted by 
u t tty, u · h d h , a 
im re nation or some other prcscrv:mve met o t .e> m y 
b P g I bl S e t 'tmbt:rs for example Parmarrum spp. ecome va ua e. om ' 11 
and Kigelia aetbiopica, were fou nd to be scarcely or not at a 

utilizable. . . . l by Mr. Dclcvoy is that 
Another mteresttng.d•scovcry. rna< cav exhibit pronounced 

h I. · f en sp<'C1cS m. 1 
t e qua Jttes o .a gtv . h b' t 'I" he fissJlit"' durahilitv' . • d g tO 1tS a Jta . J' 
vanatJons accor '" d . f Cb'o1·opbora apnrar ro 

t the ensJt}' o t< r 
and to some ex ten ' d G · ,., to the 1 \'OT)' ' . · f Cahoon an \ltnt:• increase m passmg rom 1' • R 

l . "l o\RY I· ECORD. Coast and l\ amcma. - 1' .. -
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Palms and their characteristics. By L. H. B.-\tLEY. Gentu 
n .rbarum (I thaca, New York) J, 1: 1-29; figs. I-19; 
~larch 15, 1933· 
A general, popular account of palms, discussing brieRy 

their 'economic possibilities, the~r landscape_ and .ornamental 
,·alue and the methods of studpng them. Ot parttcular value 
are the direct ions for maki ng specimens for study, carelessly 
prepared herbarium specim~ns b~ing of little value for t~c 
purpose. There is also a dtscusston of the terms .used. tn 

describing the plants and a short account of the classtticatton 
of palms. 

Buch der Holznamen. I. A-Ca. By H ANS MEYER. M. & 1-1. 
Schaper, Hannover, Germany, 1933. Pp. xviii+to8; 7 x 10. 

Price (parts 1 IV) about RM. 25. 
As a result of twenty years' activity on the part of the 

author in making mvestigations and gi ving information 
regarding timber, there is now available a comprehensive 
work of reference giving the species and plant families corre­
sponding to the commercial, common and vernacular names 
of wood}· plants, and also the origin of the wood or the name. 

This book includes the woody plants of the whole world 
and t~e mle, preface, abbre,·iat ions and explanations are 
~ n. tn four languages, viz., German, English, French, and 
l:;p ntsh: T he book is useful not only to scientists, public 
n· · tuttons, students, and persons interested in the lumber 

trade and wood industry, but also to the dyeing, tanning, oil, 
paper, and textile industries, the medicinal and technical 
drug trade •. and others whose raw materials are to a great 
ext~nt fu rmshcd by woody plants. 

1 he fi.rst part contams the preface, abbreviations, and 
cxplanattons and about 66oo wood names in alphabetical 
order fr~m " :\ach-a-yong" to " Cazuela." The second part is 
aln:ady ~~ pnnt and the whole work will be ready about the 
cnci of thts year. 

Dr. ~\I eyer is one of the founders of the J nrernational 
A~ociation of Wood Anatomists and chairman of its Com­
mittee on the Compilation of \\'ood Names. 
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GLOSSARY OF TERMS USED IN DESCRIBING 
WOODS 

By CoMMITTEE ON NoMENCLATURE! 

International Association of lf/ood Anatomists 

WHOLE STEM 

[Gymnosperms and (or) Dicotyledons] 

1. Wood or Xylem. - The principal strengthening and 
water-eonducting tissue of stems and roots. Characterized by 
the presence of tracheary elements. (See No. 71.) 

1 Members of the Committee: ARTHVR j . EAMEs, Cornell Umversity; 
bvtNC W. BAILEY, RALPH H. WETMORE, and RoBERT H. \YooowoR.TH, 
Harvard University; G£ORO£ A. GARR.A'TT and SAMUEL J. RECORD (Chair­
man), Yale University. 

Terms in bold-face type have been approved, along with their respective 
definitions, by the Council of the I. A. W. A. ns standard for the '\ssociation. 
Numbered terms in italics have not yet been acted upon by the Counc1l. 
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. W d n..:-.. ~ Xylem.- First-formed xylem, 
2 • Primary oo or n~.1 • • ·1 d f 

differentiated from an apical menstem. (Ordman Y ate ge 
0 

pith in the stem.) 1 · h h 
3

. Protoxylem.- First-formed primary X);' em, ':"1t t_rac e-
ary elements characterized by annular or sptral thtc~enm~s. 

4
. Meta.xylem.- Later-formed primary xylem, With p1t ted 

tracheary elements. , 
5· Secondary Wood or Secondary Xylem.- \\ ood pro-

duced by cambium. . . 
6. Pith. Central parenchymatous cylmder m the stem 

and occasionally tn the root. . . . . 
7· Cambium.- Sheath of generative ttssue ordman ly 

between xylem and phloem. 
8. Initiai.- An individual cell of the cambium or of other 

mcristems. 
9· Fusiform !nitiai.- A cambial initial giving rise to a ver­

tical, or axial, element of xylem or phloem; it is fusiform as 
seen in tangential section. 

10. Ray Initial.- A cambial initial giving rise to a ray cell; 
usually of a group and often more or less isodiametric as seen 
in tangential section. 

11. Storitd Cambium.- Cambium characterized by a 
horizontal seriation of the initials. 

1_2. Cam.bial Zone.- A term of_c~~venience for the layer of 
vanable wtdth composed of the mltlals and their undifferen­
tiated derivatives. 

13. Bark.- Tissues of stem and root outside of cambium 
layer. In older trees usually divisible into Inner (living) and 
Outer (dead) Bark. 

. 14: ~oem.-The principal tissue concerned with the 
dtstnbutton ~f elaborated foodstuffs. Characterized b the 
presence of steve tubes. y 
. 15d. Pf rimary P~loe1 m.~ The first-formed phloem, differen­

tiate rom an aptca menstem. 
16. Secondary P~loem.-Normally, the part of the b k 

formed by tht cambmm. ar 
17. Included Pbloem.- Phloem strands or !aye · 1 d . h d I f . rs mc u ed 

m t e secon ary xy em o certam dicotyledonous wood 
replace Inttrxy/ary Phlotm.) (See note.) s. (To 
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18. Internal Phloem.-Primary phloem internal to the 
primary xylem. (T o replace lntraxylary Pblotm.) (See note.) 

19. Ray.-A ribbon-like aggregate of cells formed by the 
ca mbium and extending radially. Also called Mtdullary Ray. 
(See note.) 

20. Wood Ray or Xylem Ray.- The part of a ray internal 
to the cambium; term used to distinguish it from Pblotm Ray. 

21. Phloem Ray.- T he part of a ray external to t he 
cambium. 

SEcONDARY Wooo ONLY 

[ Gymnosperms and (or) Dicotyledons] 

22. Sapwood.-Living (i.t ., physiologically active) wood, 
of pale color. 

23 . Heartwood.-Non-living and usually darker-colored 
wood surrounded by the sapwood. 

24. Included Sapwood. - Masses or concentric zones in­
cluded in the heartwood, which retain appearance and 
technical properties of sapwood. 

25 . Growth Layer.- A layer of wood produced apparently 
during one growing period; frequently, esp. in woods of the 
temperate zones, divisible into Early Wood and Late Wood. 
(See Nos. 30, J'l.) 

26. Growth Ring.-A growth layer as seen in cross section. 
27. Annual Ring.-A growth layer of one year as seen in 

cross section. (Vsually applicable in temperate zones only.} 
28. Double (or Multiple) Annual Ring. An annual ring 

consisting of two (or more) growth rings. 
29. False Annual Ring.-One of the growth rings of a 

double (or multiple) annual ring. 
30. Early Wood.- The less dense, larger-celled, first-

formed part of a growth ring. . 
31. Spring Wood. The early wood of an annual nng. (See 

note.) 
J'l. Late Wood. The denser, smaller-celled, later-formed 

part of a growth ring. 
33· Summer Wood. The late wood of an annual nng. 

Also called Autumn Wood (obsolescent). (See note.) 
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34. Growth Ring Boundary.-The outer l~mit. of a growth 
ring. (Not to be confused with the growth.rmg Itself.) 

JS· Middle Lamella.-A term of convemence ~or the com­
pound layer between the secondary walls of adJacent cells. 
Consists of (a) two Primary Walls and (b) an Intercellular 
La)·er of varying thickness. . 

36. Intercellular Layer.-The lay~r b~tween adJa~e~t 
cells, often merging insensibly into the1r pnmary walls; It IS 
isotropic, and lacks cellulose. . . 

37· Primary Wall.- The wall of the menstemat1c cell, 
modified during differentiation. (Not to be confused with the 
thin, markedly anisotropic, first-formed part of the secondary 
wall.) 

38. Primary Pit Field.- A thinner area of the intercellular 
layer and primary walls within the limits of which one or more 
pit-pairs (No. 61 ) usually develop. {Not to be confused, in 
differentiation, with pit membranes.) 

39· Crassulae.- Thicker portions of the intercellular layer 
and primary walls between primary pit fields. (To replace 
Bars of Sanio and Rims of Sanio.) (See note.) 

40 . Secondary Wall.- The wall formed inside the primary 
wall; varies markedly in thickness and in physical and chem­
ical properties; is stratified, striated, and pitted. (See note.) 

. p. Spiral Thickenings.- Heucal ridges on the inner face 
of,_ and a pa~ ? f, t_he secondary wall. (Often called t~rtiary 
sptra/s to d1stmgu1sh them from the spirals of primary 
xylem.) (See note.) 

42. Lumen.- The cell cavity. 
43· T~abecul~e.-Rod-hke or spool-shaped parts of a cell 

wall. ~·htch project radially across the lumen. (Also called 
Samo s B~ams and sometimes Bars of Sanio.) 

44· Int.erceUular Spac~s.--Spaces between cells. Includes 
canals (No. tt 6) and cavtt:tes (schizo en 1 . 
schi?.O-lysigenous) and Interstitial Sg ous, ystg~nous, .and 
between rounded corners of cells. paces- actua opcnmgs 

45 · Pit.-~ recess in the secondary wall of a ·II . h . 
external closmg membrane· open int 11 cc , wtt Its 
(Essential components ar~ the P 't e~a .Y to the lumen. 
Mtmbrant.) 1 autty and the Pit 
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46. Pit Membrane.- The part of the intercellular layer 
and primary wall that closes a pit cavity externally. . 

47. Pit Annulus.- The outer, thicker rim of a bordered-pit 
membrane. (Has been confused with curved Crassula~ (No. 
39) or so..called Rims of Sa1rio.) 

48. Torus.-A central, thicker part of a pit membrane. 
49· Pit Cavity.- The entire space within a pit from the 

membrane to the lumen. 
50. Simple Pit.- A pit in which the cavity becomes wi~er, 

remains of constant width, or only gradually narrows dunng 
increase in thickening of the secondary wall, i.e., toward the 
lumen of the cell. 

51. Bordered Pit.- Typically, a pit in which the cavity 
becomes abruptly constricted during the thickening of the 
secondary wall. 

fl. Pit Border.- The overarching part of the secondary 
wall. 

53· Pit Chamber.- The space between the pit membrane 
and the overarching border. 

54· Pit Canal.- The pa~sage. from t~e _cell ~umen to the 
chamber of any bordered p1t. (S1mple pits m th1ck walls usu-
ally have Canal-like Cavities.) . . 

55· Pit Aperture.- The opemng or mouth of a p1t . 
56. Outer Aperture.- The opening of the canal into the 

pit chamber. 
57· Inner Aperture. The opening of the canal into the 

cell lumen. 
58. lnclu1ed 1P:rlt~r~. An. i~ner ape~re whose outline, 

in surface v1ew IS mcluded w1thm the outlme of the border. 
59· Extmduj Aptrlurt. An inner ape:ture whose outline, 

in surface view, extends beyond the outltne of the border. 
6o. Coalescent Apertures. Slit-like inner apertures united 

into spiral grooves. . . 
61. Pit-pair.- Two complementary p1ts of adjacent cells. 

(See note.) . . . 
6z Half-bordered Pit-pair. An mtercellular pamng of a 

simpie and a bordered pit. (To replace lfalj-bordtnd Pit.) 
63. Blind Pit. A pit without a complement. (Common 

form opposite to an intercellular space.) (See note.) 
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64. Vestured Pit.- Bordered pit with its cavity wholly or 
partially lined with projeetions from the secondary wall. 
(See note.) 

65. Unilaterally Compound Pitting.-A type of pitting in 
which one pit subtends two or more smaller pits in the cell 
adjacent. 

66. Ramiform Pits.-Simple pits with coalescent, canal­
like cavities, as in stone cells. (See note.) 

67. Scala.riform Pitting.-Type of pitting in which elon­
gated or linear pits are arranged in a ladder-like series. (See 
note.) 

6~. Opposite Pi~.-Type of pitting in which the pits 
a~e m honzontal patrs or in short horizontal rows. (When the 
pits are crowded, the outlines of the borders become rec­
tangular in surface view.) 

6~. ~temate Pitting.-Type of pitting in which the pits 
~re m d1agonal rows. (When the pits are crowded, the out­
h~es of the borders tend to become hexagonal in surface 
v1ew.) 

70. Sieve-pitting.-Arrangement of small pits in cribri­
form clusters. 

7 I· Tracheary Elements.-The principal water-conducting 
elements of the xylem, mostly vessel members and tracheids 
(See note.) · 

72. Tracheid.-Imperforate cell with pits to congener· 
elements bordered. (In primary wood trache'•ds h IC 

I · 1 · ' may ave annu ar, sp1ra, or rettculate thickenings only.) 
73· Strand Tracheid.-A tracheid of a vert' J · 

( d) f h . . tea senes 
stran o trac etds (or of mtxed tracheids and h 

c II ) h · · · · parenc yma e s ' eac senes ongmatmg from a single ca b' l . . . I 
(To replace s~ptale 'l'racbeid.) m Ia mttta . 

74· Ray Tracheid .- A tracheid forrnin 
(Sometimes called Marginal 'l'racheid 

0
g pAa_!t ~f a ray. 

'l'racbeid.) r '"~argtnal Ray 

75· Vascular Tracheids.-Imperforate cell . . 
form and position the members of a sm 11 s resemblmg m 
or imperfect vessel elements.) a vessel. (Degenerate 

76. Pasicentric 'l'racheids.-Short i I 1 cheids in the immediate proximity of rre~ ar Y-formed tra-
definite longitudinal rows or series. (S:~~:e~)nd not forming 
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77· Disjunctive Tracheids.- Tracheids_ part~y ~is joined 
laterally during differentiation; contact 1~ mamtamed_ by 
means of tubular processes. (To replace Conjugate 'l'racbesds.) 
(See note.) 

78. Fiber-tracheid.-A fiber-like. tracheid; commonly 
thick-walled with small lumen, pomted ends, and small 
bordered pi:s having lenticular to slit-like apertures. (See 

note.) · · h th' 
79· Septate Fiber-tracheid.- A fiber-trache1d wtt m, 

transverse walls across the lumen. (In these elements the 
protoplast divides after the formation of the secondary wail. 
The septa are true walls.) 

So. Vessel.-A vertical series of cells that ~ave coaJ~ced 
to form an articulated, tube-like structure of mdetermmate 
length, whose pits to congeneric elements are bordered. 

81. Vessel Member or Vessel Element.-One of the 
cellular components of a vessel. (To replace Pessel Segment.) 
(See note.) . 

8'2.. Perforation Plate.-A term of convemence for the area 
of the wall (originally imperforate) involved in the coalescence 
of two members of a vessel. 

83. Perforation.-An opening from one vessel member to 
another. 

s4. Simple Perforation.-A single and usu~lly large and 
more or less rounded opening in the perforation plate. (In 
contrast to Multiple Perforations.) . 

85. Perforation Rim. --The remnant of a perforation plate 
forming a border about a simple perforatiOn. (To replace 
Annular Ridge.) . . 

86. Multiple Perforations.-Two or more opemngs m a 
perforation plate. . . s

7
. Scalariform Perforation Plate.-A plate w1th multtple 

perforations elongated and parallel. The remnants of the plate 
between the openings are called Bars. (See note.)_ . 

88. Reticulate Perforation Plate.-A plate wtt~ multtp_le 
perforations having a net-like appearance (as m certatn 
Bignoniaceae). · all s9. Ephedroid Perforation Pl~te. A plate havmg a sm 
group of bordered, circular openmgs (as m Epb~dra). 
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90· Pore.-A term of convenience for the cross section of 
a vessel element or of a vascular tracheid. 

91. Solitary Pore.-A pore completely surrounded by other 
elements. 

92. Pore Afultiple.-A group of two or more pores crowded 
together and flattened along the lines of contact so as to 
appear as subdivisions of a single pore. 

93· Pore Cbain.-A series or line of adjacent pores that 
retain their separate identities. 

94· Pore Clusler.-An isolated, rounded or irregular aggre­
gate of pores surrounded by other elements. 

95· Diffuse-porous Wood.-VIood in which the pores are 
of fairly uniform or only gradually changing size and distri­
bution throughout a growth ring. 

96. Ring-porous Wood.-Wood in which the pores of one 
part of a growth ring are in distinct contrast in size or number 
(or both) to those of the other part. 

97· Librifo~ ~ood F~ber.-Elongated, commonly thick­
walled cell With s1mple ptts. (Usually distinctly longer than 
cambial initial as inferred from length of vessel members and 
parenchyma strands.) (For similar cell with bordered pits see 
Fiber-tracbeid, No. 78.) 

~8. Septate Wood Fiber.-A libriform wood fiber with 
thm transve~s: walls across the lumen. (In these elements the 
protoplast dn.·tdes after ~he formation of the secondary wall.) 

99· Parenc~ft!la·-:-Ttssue concerned primarily with the 
st~rage and dtst~bunon .of carbohydrates; cells mostly short, 
V:1th nume;ous stmple p1ts. Usually in two systems: (I) ver­
ttcal, o: ax1al (Wood ~arencbyma or Xylem Parenchyma), and 
(2) hortzontal, or radtal (Ray Parenchyma, No. 1 J?.). 

100. Wood Parenchyma or Xylem Parenchyma - V · 
Cal . h d f . . ertt­

parenc yma, compose o smgle cells (Fusiform Wood 
Parenchyma Cells) and (or) cell-series (""ood p b 
S d ) h f h

. rr ' arenc ')'ma 
. t;~n .s , eac o w ICh corresponds in height to 't b' I mtt1al. 1 s cam 1a 

I<?I • Fusiform Wood Parenchyma Cell-A d 
chyma cell derived from a cambial initial w··th woobd' P.a~en-
(1. 1 s b · 1 out su !VISIOn 

o rep ace u slttule and Intermediate Wood Fib S . 
102. Wood Parenchyma Strand -A vert'lcal er . . ee nfote.) 

· sertes o two 
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or more wood parenchyma cells, which is derived from a single 

cambial initial. 
IOJ. Di.ffuse Parencbyma.-Single parenchyma strands or 

cells distributed irregularly among the fibrous elements of the 
wood, as seen in cross section. 

104. 'l'erminal Parenchyma. - Aggregated wood p~ren­
chyma forming a more or less continuous layer of vanable 
width at the close of a season's growth. 

105. Metatracbeal Parencbyma.-Aggre~ated wood paren­
chyma forming concentric laminae, mostly mdependent of the 
vessels and vascular tracheids. 

to6. Paratracbeal Parenchyma. "Aggregated wood pa~en­
chyma in association with the vessels or vascular trache1ds. 

107. Vasicentric Parenchyma.--:-Parat~acheal pa~enchyma 
forming a vascular sheath of vanable w1dth, and Circular or 
oval in cross section. 

108. Aliform Parencbyma.-Vasicentric parenchyma with 
wing-like lateral extensions. 

109. Confluent Parencbyma.-Coalesced aliform paren-
chyma, forming irregular tangential .or diagonal bands. 

I 10. Conjunctive <J'issue.-A spec1al type of p~renchyi?a 
forming anastomosing concentric bands and rays tn associa-
tion with included phloem. (See No. 17.). . 

1 I I. Pith Fleck.- Island (in cross section) of wound tissue 
composed of irregularly arranged isodiametric parenchyma 
cells occluding tunnels made in the camb1um by larvae of 
certain insects. (Sometimes called Pith-ray Fleclt and Medul-
lary Spot.) . 

1 I 2. Ray Parenchyma. - Horizontal or rad1al parenchyn:a 
composing the rays wholly or in part. (For Ra;• 'l'racbetd, 
see No. 74). . , 

113. Disjunctive Parenchyma ~ells.-\\ood or ray. paren-
chyma cells partially disjoined durmg the process of differen­
tiation; contact is maintained by means of tubular processes . 
(To replace Conjugate Parenchyma Cells. See note No. 77.) 

n 4. Septate Parenchyma Cell. A wood or ray parenchyma 
cell with thin transverse walls across the lumen. (In these 
elements the protoplast divides after the formatiOn of the 
secondary wall.) 
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t 1 5· Tylosis.-A proliferation of the protoplast of a 
parenchymatous cell thro~gh a pit-pair into the lumen of an 
adjacent vessel or tr~chetd. <.Tyloses may. be few or ?'an~ 
crowded together; thin- or thtck-walle~; pttted or unpttted , 
with or without starch, crystals, resms, gums, etc.) (For 
Cfylosoid, see No. 118.) . 

1 16. Intercellular Canal.-An intercellular space of mde-
terminate length generally serving as a repository for resin, 
gums, etc., that 

1

are secreted or excreted by t he epithelium; 
(1) vertical, or axial, or (2) horizontal, or radial (within 
a ray). (Usually called Resin Duct or Resin Canal in 
Gymnosperms, and Gum Duct in Dicotyledons.) 

117. Epithelium.-The layer of parenchymatous cells 
surrounding an intercellular canal. (Cells may be thick- or 
thin-walled, pitted or unpitted.) 

118. Tylosoid.-Proliferation of a thin-walled epithelial 
cell into an intercellular canal. (Differs from a tylosis in t hat 
it does not pass through the cavity of a pit.) 

119. Aggregate Ray.-A group of small, narrow, xylem 
rays appearing to the unaided eye or at low magnification as 
a single large ray. 

12.0. Homogeneous Ray.-A xylem ray composed of 
radially elongated cells. 

121. H~terogeneous Ray:-A xylem ray composed of 
cells of dtfferent morphologtcal types. (Typically with the 
cells o~ th~ multiseriate part radially elongated and those of 
the umsenate parts vertically elongated or square.) 

1;2. Procumbent Ray Cell.-Ray cell with its longest axis 
radtal. 

I'lJ. Upright Ray Cel1.-R~y cell with its longest axis verti­
cal. (Such cells compose certam uniseriate rays d · · · 11 h · an umsenate 
parts, tYJ:>ICa y t e margtns, of heterogeneous rays.) 
• I 24. Tile Cells.-Special type of apparent! em t u 

nght or square ray cells of approximately th y hP. yh p-
th b II 

e same etg t as 
e procum ent ce s and occurring in indet . h . 

tal series usually interspersed amon th ermmate onzon-
(Common in certain of the Tiliales a~d ~procumbent cells. 

I'l5· Sheath Cells.-U ri ht ra alva.les). 
sheath about the smalle!' c!tls of Y cell~ .ten~mg to form a 
multiseriate part of a ray. a mu tlsenate ray or the 
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126. Latex Tube.-A laticiferous tube inclosed in a ray 
and connecting with vertical tubes in the cortex and (or) pith. 

ExPLANATION 

The International Association of Wood Anatomists had its 
origin in a conference of scientists at Cambridge, England, in 
August 1930. An Organizing Committee was appointed, and 
t he constitution proposed by it was adopted at a second con­
ference, held at Paris, July 4, 1931. Membership is limited to 
persons, other than students, who are actively engaged in the 
study of .wood anatomy. There are at present 67 members, 
representmg 'l'l countries. The affairs of the Association are 
administered by a Council of twelve elected every three years. 
T he members of the present Council are of 12 nationalities. 
Professor Record is the Secretary-treasurer. 

One of the activities of the Association is "to work toward 
standard terminology and descriptions," but "all committee 
reports, .standards for terminology and descriptions, manuals, 
etc., whtch may be approved by the Council are to be con­
sidered merely as recommendations or suggestions for the 
general guidance of the members." 

Work on this glossary was begun at the Cambridge meetings 
and carried on informally by Professor Record until early in 
1932 when it was placed under the aegis of the Association 
and referred to a special Committee on Nomenclature. Up to 
this time attempt had been made to give the equivalents of 
the English terms in five and subsequently seven other lan­
guages, but the Committee decided to limit its activities to the 
selection and definition of English terms, leaving the transla­
tions to scientists of the different nationalities concerned. 
T he Committee's first report was submitted in May 1932 to 
the members who had collaborated, about 25 in all. The 
numerous suggestions received were considered at another 
meeting in October and a formal report on 108 terms was 
transmitted to the Council of the Association. Nearly all of 
t he terms had been officially approved by April 1933, but the 
Secretary deferred their publication until certain queries by 
individual Councilors could be considered at a meeting of the 
Committee in October 1933· 



TROPICAL WOODS No. 36 

;soT£5 

The followin notes arc merely uplanatorr and w~c. not incl~dcd in the 
report made to ~he Council of the International :\ssoaatlo~ ofh\\ 1 ,1\nato. 
mi$U. The numbers correspond with tho$C of the terms 10 t e g ossary to 

which the notes apply. . · · · d 
17

, 
1
s. The older terms intcrxylary and '?traxylary are not d1s tmcnvc an 

their usage b,· different authors is not consistent. . . . . 
19. The us~ of the term muJullary ray should be hm1tcd to pnmary tissue. 
Jl, 33· Since the terms spring wood and summt; wood arc not of ~eneral 

applicauon, the Committee recommends that the1r further use be discour-

aged . 
.39, -43· The terms bars f,f Sanio, rims of Sumo, and Sanio's beams having 

become hopelessly confused, the Committee is strongly opposed to their fur­

ther usc. 
-40, 41. The Committee does not recognize a tertiary wall of a cell. Spirals 

and gelatinous and unlignified layers, etc., are considered parts of t he second­
ary wall. 

61. The proper use of the term pit-pair will avoid the ambiguous applica­
tion of pit to both a cdlular and an intercellular structure. 

6J. The older term air-pit is disapproved because it implies a function that 
has not been established as a fact. Half-pit is not applicable because the pit is 
complete. 

64. l'rsturtd pit is a new term for pit u:itb cribriform mcmhrant since the 
punctate appearance of such a pit is not due to the structure of the ~embrane 
(See <fro pica/ Woods 31: 46.) • 

.66. ~"!ifo~m pits arc sometimes C2lled branclNd pits, but "branched" im­
phes diVtSion mstcad of coalescence. 

67. lt ~hould be noted that it is the arrangement of the pits not th · 
themsd\'c:s

1 
that is scalariform. • e PitS 

71. lntheopinionofrheCommitt l'L;r fib wh h . a) f . ec, lur!form trs are ttacheary elements 
osc ~cc. :amc. unc~on .has become emphasized. 

76. I allttnfriC rracbmls ts a new term for cell li' h . 
more di.btincti\'e name than slx;rt,., b .d 5 w IC prevtously had no 

Th 
IU (I .r. 

77· c term cr,njugatt (from Latin con ·u . . 
implies development in the wrong di . '1 gart, to JOin together or uni te) 

8 1 h 
. . rccuon. 

7 • n t e opsmon of the Committee h 
the late-wood tracheids of certain G\~ t e termjibcr-lracbrid is applicable to 
trachcids of Dicotyledons. · mnosperms as well as to the fibrous 

81. Further use of the term u mmt (~ 
should be dis_couraged, since it i,Jplics th rom the Latin stcarc, to cut off) 
vessel f~rmauon. e reverse of the actual process of 

87. 1 he term scolariform per:'orats·on . 
co · · 1· 'J' now tn com · . r~~ct, as It tmp 1es that the individu;) 

0 
• • mon use, IS obviously in-

diVISions of a single large opening. It is cor;mngs m a group are merely sub. 
(not the vessels themselves) are scalarij e~t to say that the vessel mem bers 

101. The older terms substitul ji/ orm ypcrforattd. 
approprtatc since they ~bscure th: fac~ hnd Jnttrmtdiutr wood fiber, are in­

t at the cells arc parenchy rna. 
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THE COLOMBIAN SPECIES OF ASPIDOSPERMA 
AND TABEBUIA 

By PAUL c. STANDLEY 

Field Museum of Natural History 

AsPIDOSPERMA 

The genus Aspidosperma of the family Apocynaceae is 
represented by a rather large number of small or tall trees 
dispersed from southern Mexico to Argentina. The greater 
number of species is found in the drier regions of Brazil and 
Argentina, and only two extend to Mexico and Central 
America. Most of them are economically important because 
of their wood, which is employed for a wide variety of pur­
poses. 

I n northern South America the genus is scarcely better 
represented than in Central America, only a few species being 
reported from Venezuela and the Guianas, and, until quite 
recently, only one (described as late as 19'20) from Colombia. 
Recent collections obtained chiefly by or for Prof. Samuel J. 
Record show that at least four species of Aspidosperma grow 
in Colombia. Careful comparison with material or descrip­
tions of the species recorded from \' enezuela and the Guianas 
indicates that the Colombian trees are all distinct from those, 
and, in view of what is known of the distribution of the floras 
of northern South America, this is not at all surprising. The 
Colombian species, likewise, are quite unlike the single 
Aspidosperma known from Central America- A. megala­
carpon Muell. Arg. 

KEY FOR SEPARATION OF THE SPECIES 

Leaves, at least when young, densely tomentosc beneath with soft, more or 
less spreading hairs, rounded at the apex. Corolla glabrous outside. 

A. 1Voronooii 
Leaves glabrous, or merely scaberulous bene11th. 

Leaves sparsely and minutely scaberulous bencnth, at least when young, 
long-acuminate. Fruit densely tomentose. 

Leaves glabrous, at least in age . . .•.. • A. Curranii 
Corolla glabrous outside; leaves obtuse or rounded at the ape::<. Fruit 

glabrous or nearly so. . ..•.. • 1. dliptica 
Corolla $Criceous, especially on the lobes; leaves acute, with obtuse 

tips............. ........... . ..... . • • •••• . A. Dugandii 
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.tfspidospuma Woronooii Standi_. ~ield Mus .. Publ. Bot. 8: 
3

4
. 1

9
3o. Known only from the o~gmal collectton: Quebrada 

de Mambuca, Department ofHUlla, G. ~oronow 7075: Type 
in the Leningrad herbarium; fragments m the herbartum of 

Field Museum. 
Aspidosperma Curranii, sp. nov.-~rbor 30;-metra~i~ et 

ultra trunco 6o-1oo em. diam., ramuhs novelhs gracthbus 
pube~lis, vetustioribus brunnescentibus; folia alt.erna brev­
iter petiolata mediocria firme membranacea, peuolo gracili 
7-13 mm. Iongo; lamina anguste lanceolato-oblonga 9-15 
em. longa '2.5- 3·5 em. lata subabrupte vel sensim attenuato­
acuminata, acumine ipso acuto, basi acuta vel acuminata, 
supra viridis glabra, nervis vix manifestis, subtus glaucescens 
ubique in statu juvenili sparse minute scaberula serius fere 
glabra, cost~ gr~cili el~v~t~, nervis lateralibus utroque latere 
c. 1_2 promt~uhs gractlltmts angulo lato divergentibus fere 
rectts mar~mem attingentibus; inflorescentia ut videtur 
parva . pauctfi?ra. breviter crasse pedunculata; folliculi im­
m~tun.obovotdet valde obliqui z-2.5 em. longi 1o-12 mm. 
lat! aptce rotundat1 vel obtusissimi basin versus angustati 
u~tque dense tomentosi.-CoLOMBlA: Non-flooded valley of 
Rio Magdalena, Buenavista, Department of Caldas, alt. 170 
m., July Il, !.917, H. N. Whitford & J. Pinz6n 2 (Yale No 
405i Herb. Flc:ld Mus. ~o. 675965, type). Estrella C - . 
Papaya), Department of Bolivar in 1916 H M C ' ano 

AI h h k ' ' · · urran 294 

h 
t oug ·nown only from imperfect material th l f 

c aracters alone of this tree are d' . . • . e. ea 
that it is a valid species. The vern so ltstmcttv~ as to mdtcate 
wood and the distribution of th acu ar na~e IS Carreto. The 
in Timbm of Tropical dmm e tree are dtscussed at length 

dspidospmna ellipticum R~~6P· 514-51 S· 
1920. Type from Masin a Vie' y, Oeser. S. Amer. Pl. S2. 
Bonda, H. H. Smith 83~ BaJa, at.l240 meters, and from 
R 

· rranqUJ Ia D d 
osa, near Barranquilla Du a d ' ugan 37· Santa 

Santa Marta region, Esptna 8~ CY f3~ (Yale No. 22pS). 
No. 20477). a e 0 · 20430), 2S (Yale 

Th~ vernacular names are reported 
Macutro (all according to Espina) A as Amargo, Chivato, 
gand). ' margo or Carreto (Du-
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The leaves vary considerably in shape, being usually oblo~g 
but sometimes oval or very narrowly oblong; the base vanes 
from rounded to acute. Rushy states that Smith S36 is a rrux­
ture of two species, one of which is apparently A. decipiens 
Muell. Arg. The sheet of the type number in ~ield Mu~eum 
bears two specimens apparently collected at d1fferent ttmes, 
but I see no reason why both should not be referred to a single 
species, which is clearly distinct from A. decipims. . 

Aspidosperma Dugandii, sp. nov .-Arbor S- 1 2-metralts, 
ramulis ochraceis saepe conspicue lenticellatis glabris; folia 
altema mediocria petiolata subcoriacea, petiole 1-2 cm.longo 
gracili glabro; lamina oblonga vel lan.ceolato-oblonga prope 
medium latissima 7-13 em. longa 2.5-4 em. lata acuta vel 
acutiuscula, apice ipso obtuso, basi acuta et plus minusve 
obliqua, glabra, supra in sicco viridis Iucida, nervis ner­
vulisque prominulis, subtus fere concolor, nervis numero­
sissimis paraiLelis fere rectis juxta marginem in nervum 
collectivum junctis, nervulis prominentibus arcte reticulatis; 
inflorescentiae terminates multiAorae breviter pedunculatae 
circa 2 cm.longae et 3 cm.latae densiusculae, ramis puberulo­
tomentulosis, floribus breviter crasse pedicellatis; sepala 
ovato-rotundata 1.5 mm. longa apice rotundata vel obtusis­
sima puberula erecta; corolla in alabastro 5 mm. longa extus 
praesertim ad lobos sericea, )obis angustis tubo brevioribus.­
CoLOMBIA: Near Arroyo Cana, region of Barranquilla, Feb­
ruary IS, 1932, A. Dugand 355; at the same locality, Dugand 
2oS. Near Barranquilla, July 19, 1933, Dugand 42S. Don Jaca, 
Santa Marta region, January 20, 1930, Record 66 (Yale 

No. 16465). 
The vernacular name is Carreto. Concerning the tree, Mr. 

Dugand supplies the following notes: "The trees vary in size 
from 5-1'2 meters, the trunk generally straight, the bark green­
ish gray, peeling off in small patches, but sometimes reddish 
gray, smooth, and somewhat glossy on the branches. Scarcely 
any latex, the juice being rather watery and not milky. Trunk 
diameter zo to 40 em., but I understand some trees have 
trunks averaging over So em., being, of course, taller- IS to 
20 meters. The heartwood when cut is of a handsome pink 
color, the sapwood being dull grayish white." 
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TABEBUIA 

Little has been known regardin~ the species of 'fabtbuia 
(Bignoniaceae) occurring in Colomb1a, for o!lly lately has. there 
become available any considerable quantity of matertal of 
these handsome trees. Even now the number of specimens is 
inadequate but the excellent series obtained recently by Sr. 
Armando Dugand G. has made it possible: to distinguish 
satisfactorily at least the more common spectes of the north­
ern coast. Further exploration undoubtedly will add to the 
present list of eight Colombian species, for these are chiefly 
trees of the northwestern coast, and there are few specimens 
or records from the interior of the country, where additional 
species are to be expected. 

The Tabebuias are important commercially throughout 
their range because of their valuable wood useful for construc­
~ion an~ cabinetwork. I n_ additio_n, they m~rit general planting 
Jn tr~p1cal and subtroptcal reg10ns for ornament, since few 
~m.encan trees are so showy and handsome. T heir flowers, 
stm!lar ~o those of the genus Catalpa, are either yellow or of 
,·aned tl~ts of purple and pink. The trees of the latter group, 
as the wnter has frequently remarked exh'Jb't 1 1 
h I 

, 1 a most exact y 
t e same co or effects as the celebrated Ja h . panese c ernes. 

KE\' TO THE SPECIES 

Calp and foliage !epidote with minute a 
rose-purple. . • . . . . . • . . . . . . . . ppressed scales. Corolla pink or 

Calp stellate-pubescent or sometimes -~~·:···· · :·· · •: · · . <f'. prntapbylla 
Corolla sparsely or densely pubcsc • ;e or ~llo~ With long soft hairs. 

elongate ~pikelike racemes ent, owers m small lax panicles or in 

Leaflet$ entire, glabrous; fl~wers u le . 
Leaflets crenate, densely pubcscen ~ flrp • panlcled . · ••... <f'. Dugandii 

t, owers yellow, in spikelike racemes. 

Corolla glabrous outside; tlowers chieR . . <f'. cbryua 
umbels. Corolla yellow. } In dense heads, sometimes in 

Calyx very densely pilose with long r 
C I so t matted yellowish hairs. 

3 P findy .stellate-tomentose, or some . <f'. cbrysantba 
l..eaAets With abundant pubesc rCJ~es sparsely setose 

ence o sampl d · e an stellate hairs. 

l.eaRetsll usu~ll?· almost glabrous, the pubesc . <f'. rufncens 
ste ate atrs. ence, 1f any, of minute 

Calyx almost ~em. long, shon.setose . 
• · • • • · • · • '1'. punctatissima 
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Calyx about t em. long, or often much shorter, stellate· tomentose. 
Leaflets broadest above the middle, abruptly short-acuminate, 

or obtuse to rounded at the apex. Corolla about 4·5 em. 
long ...•••...... .•••.. • • . .•. • • . ...••. • .. .• • 'I'. roralibc 

Leaflets broadest at or below the middle, graduall}' acute to 
long-acuminate. 

Corolla usually 7-9 em. long; leaflets at maturit)' coriaceous. 
'!'. urratifolia 

Corolla 4-5 em. long; leaflets thin. . . . . . . . . . . 'I'. Billbcrgii 

'!'abtbuia pmtaphyl/a (L.) Hemsl. One of the handsomest 
trees of tropical America, highly esteemed for its wood; 
ranging widely, from Colombia to J\1exico and the West 
Indies, often abundant locally. Colombian specimens are at 
hand from Barranquilla (Dugand 330) and the Santa Marta 
region, at 1200 meters (H. H. Smith I 142). Called Roble 
Morado at Barranquilla. 

Tabebuia Dugandii, sp. nov.-Arbor 6-10-metralis; folia 
magna, foliolis 5 longipetiolulatis ellipticis vel ovato-ellipticis 
11-24 cm.longis4·5-11 cm.latissensim vel abrupte acuminatis 
basi rotundatis vel acutiusculis integris subcoriaceis glabris 
sed praesertim subtus minutissime albido-puncticulatis 
(lepidotis ?) , nervulis utrinque prominulis arcte reticula tis; 
flores laxiuscule paniculati, paniculis terminalibus parvis 
paucifloris circa 10 em. latis, ramis gracilibus dense ochraceo­
stellato-tomentosis, pedicellis brevibus vel elongatis; calyx 
anguste campanulatus 5 mm. longus supra dense minute 
stellato-tomentosus versus basin glabratus, !obis latis brevis­
simis; corolla purpurea c. 4·5 cm.longa extus ubique sat dense 
stellato-tomentosa, lobis brevibus latis subpatentibus.­
CoLOMBTA: Santa Rosa, near Barranquilla, in Aower, Febru­
ary J, 1933, d. Dugand 345; (Herb. Field 1\tus. No. 670392, 
type) ; November, 1932, Dugand 235 (Yale No. 22524) . 
Puerto Colombia, J anuary, 1933, Brother Pau/930. 

Local names, Canaguate, Caiiaguate Rosado (Barran­
quilla) ; Roble Morado (Puerto Colombia). \\'ell marked by 
the combination of glabrous leaves, purple flowers, and 
p~bescent corolla. 

'l'akebuia chrysea Blake, Contr. Gray Herb. 53: 50. 1918. 
Descnbed originally from Venezuela, where it is known as 
Araguan; known in Colombia only from the region of Barran-
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T a's 1· n flower in December, Dugand 288. ·n . '\ e:tr Santo om , 
qui a. R . DLvalld lT !Yale No. zzsz6). 
Santa <•sa, 1

t> R bl Roble Amarillo. Mr. Dugand 
\"ernacular names, o e, 1 1 f 

I
. • h r 11 :

1
ng notes regarding the oca occurrence o 

supp Jes t e ,o 0'' 11 h k 
this tree: A ,·err common tree,. 6-IS meters tab' ~ eAtru~. 
sometimes 6o em. in diameter, w1th gray r~gose1 ar .b t t ISf 

time of the year (December),, the Roble IS a most ~re o 
leaves, but it is a wonderful s1ght beca~se of the pro.fuston ?f 
beautiful golden blossoms, which make tt very consptcuous m 
the landscape. The ~apsules a~e about 50 em. long, and con­
tain hundreds of whtte, flat, wmged seeds. 

Cfabrbuia cbr)•Sa~ttba (Jacq.) Nichols. A widely distribu.ted 
species, from the original locality, in Venezue!a, to Me~tc~, 
although it is quite possible that more than a smgle spectes IS 

treated currently under the name. The writer has seen Colom­
bian specimens from the Barranquilla region (Dugand 369, 
IJJ), Santa \1arta (H. H. Smith I 140), and Pandi (Andr! 
1572 .. The names reported are Ca naguate, Polvillo, and 
Guayadn Poh-illo. Dugand's notes are as follows: A tree 
11 14 meters tall, the trunk 4o-6o em. in diameter, with 
rim~se whitish-grayish bark; crown rounded to depressed. 
Cunous vel\'ety puffs ~the flower buds) grow at the end of the 
branchlets. The wood IS reputed to be very hard, and gives off 
a ydlow dust l" polvillo" . 

ra;tlmia ruff:crns J. R. John~ton, Proc. Amer . Ac~d .. 40: 
~ · 905· Rangmg from Colombta and Venezuela to Tnmdad 
and the Lesser Antilles. Reported by Sprague and Sandwith 
tK;w Bull. 23· 193~) as having been collected in Colombia by 
~an~l o:;e collect.on seen by the present writer is probably 

reTera e _ere: Santa ~larta region H. H. Smith 7A7· 
abebuJa punctaf . (Kr" , ... . . tsstma anzl.) comb nov 'l'ecoma 

punctattsstma Kranzl. Repert S N , . . . T 
collected near v·n .. p. ov. 17 . '221. 1921. ype 
Karsten. K~ow I ata, Pr~vmce of Bogota, at 1400 m., by 

Tabeb . n to the wnter only from the description 
u1a coralibe sp A b · 

ulis gracilibus ochr~c . · nov.- . r or 5- Io-metralis, ram-
tomcntosis scrius 1 b eJ~, no~elhs dense minute stellato-
5 longipetiolulati~ \ ratJs; foha parva longipetiolata, foliolis 
obovato.ellipticis lrme membranaceis integris plerisque 
latissimis 1-" em vie ~otundato..obovatis supra medium 

' . ongls 2- 3 5 l . b . · em. at1s a rupte brevtter 
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acuminatis apice ipso obtuso vel apice interd~m obtusis v~ 
rotundatis, basin versus vulgo paullo angustatts et rotundat~s 
vel obtusis, primo utrinque sparse minute. ste~la~O-puber:ulis 
mox glabratis vel fere glabris, sparse. mm?ttssJm~ albJdO­
punctatis; in sicco .virid~bus ~el fus~o-oltvaceJ.s, nerv1.s ~ubtus 
prominuhs, nervults retJculatJS plams vel sub1mpresst~, flore~ 
praecoces ad a~ices ra":'uloru.m subcapitato-congestJ pauc1 
sessiles vel brevtter ped1cellat1; calyx campanulatus 6 mm. 
longus ubique dense fulva-st:llato~toment~sus s-eosta~s, 
lobis brevibus ovato-triangulanbus maequahbus tubo tnp~o 
brevioribus; corolla lutea 4·5 em. longa extus glabra; lob~s 
patentibus ovalibus tubum semiaequantibus; capsula ltneans 
c. 32 em. longa primo stellato-tomentosa glabresc~ns fere 
laevis, valvis 1 em. latis; semina numerosissima tenllla I em. 
lata, utroque latere ala c. 7 mm. longa aucta.- CoLOMBIA: 
El Para1so, near Ponedera, March 26, 1933, //. Dugand 390 
(Herb. Field Mus. No. 670391, type; specimen in flower, 
without leaves); same locality, February, 193'2, Dugand 348. 
Barranca to Campeche, Dugand 71. Near Barranca, Dugand 

145· 
From all other species of the northwestern coast of South 

America this may be distinguished at once by its small, 
chiefly rounded-Obovate, entire leaflets. The verbacular name 
is Coralibe. According to Mr. Dugand's notes, this is a tree of 
5-1o meters, with a trunk diameter of 25--35 em.; the bark is 
gray and rugose. While the Rowers usually are produced on 
leafless trees, they sometimes accompany the foliage. 

'l'abebuia serratifolia (Vahl) Nichols. No Colombian speci­
mens have come to the attention of the writer, but Sprague 
and Sandwith (Kew Bull. 26. 193'2) report the species from 
Uanos de San Martin, Cfriana 4114, the material sterile, and 
therefore perhaps referable to one of the other species listed 
here. '!'. serratifolia ranges from Colombia to St. Vincent and 
the Guianas, and southward to Sao Paulo, Brazil, and Bolivia. 
Besides the vernacular names recorded by Sprague and 
Sandwith, there may be reported that of Tajibo Amarillo, 
current in Santa Cruz, Bolivia, according to Steinbach. It is 
of interest to note that in Venezuela ct. serratifolia sometimes 
is called Coralibe, although it is quite unlike the Colomb1an 
trees here reported under that name. 
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Tabebuia Billbergii (Bur. & Schum.), comb. nov. 'l'ecoma 
Bi/1/xrgii Bur. & Schum. in ~lart. Fl. Bras. 8, pt. z: 319. 1897. 
Tvpe collected at Cartagen~, Billberg_ 114. The following 
srecimens are in the he~banum of Fteld Museum: Santa 
i\larta region, H. H. Srmtb 747· Santa Rosa, near Barran­
quilla, Dugand z6o (Yale ~o. 22549) . Near Barranca, Dugand 
144. Palmar-Ponedera Trail, Dugand 290. The leaflets vary in 
number from three to five, and they may be either entire or 
coarsely serrate. The flowers appear after the leaves. The 
Colombian tree has been confused with T. ipe (Mart.), comb. 
nov. ('J'aoma ipe Mart.), which ranges from southern Brazil 
southward. It is, in fact, related to that species, and resembles 
it closely in foliage characters . 
. The ~emacular name of '1'. Billbergii is reported as Cora­

hbe. It •s a common tree, 6-T'l meters taU, with t runk diameter 
of zcr6o em., the bark rugose and gray. 

B_EARI'\G 01< WOOD .1\.~ATO~IY ON THE 
REL>\TIO~SHIPS OF THE l\1Y1USTICACEAE 

B;· GEORGE A. G ARRATI 

Associate Projmor of Forest Products, Tale Univtrsity 
The taxonomic histor . f h "1 . . 

fa 
·1. · } 0 t e .. ~ yn sttcaceae or Nutmeg 

m1 ', ts a record of 5 • h ' 
f 

· · . uccess•ve c anges. Some of the earlier 
con us•on may be attnb d h f 
material available ~ uted to~ e r~mentary nature of the 
handicap bot · or stu y, ut Wtth the removal of this 

. . ' amsts are still bl . poSitiOn or the comp . . funa e to agree on etther the 
A . os1t1on o the family 

previOus paper e . tl d "S . woods of the ~1 · ! ntl e ystematic anatomy of the 
1' ynstlcacea " (T. · concerned primarily . he h r:oprcal Woods 35: 6- 48), was 

ramiJy, whereas this Wltd t e ~nterna\ organization of the 
~n the SQ..called nat on~ eals wtth the external relationships 
Investigation i nvolve~a syste~ of plant classification. The 
t~e Nutmeg famil ~ ~o~panson of the secondary woods of 
Wl!h which botanis~s w~t t ?se of the various other groups 
alhed. a one t•me or another have considered it 
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TAXONOMY OF THE FAMILY MYRlSTICACEAE 

The genus Myristica was established for the Nutmeg tree 
by Linnaeus in 174z, being placed under a special appendix, 
constituting" fragmenta varia," apparently because Linnaeus 
could not determine, on the basis of the available material, 
whether the plant was dioecious or monoecious. In 1763 
Adanson assigned Myristica to the "Pistacien" plants, on 
the basis of an inadequate description, while Lamarck 1 

subsequently transferred it to the Lauraceac. J ussieu ( 1789) 
then added Myristica, together with Hernandia (now included 
in the family Hernandiaceae) and f/irola, 2 externally to the 
Lauraceae. Later, however, J ussieu (t8o6) acknowledged that 
the genus Myristica belonged to a separate and distinct fam­
ily, but did not attempt to name it. Finally Robert Brown 
(1810) proposed the name Myristicaceae for the family and 
placed it between the Proteaceae and the Lauraceae, although 
stating that it is not closely akin to either. 

C_hiefly bec~use of. it~ apetalous flowers, leaf type, and 
hab1t, the_fa!Dtly Myrtsttcaceae has frequently been placed in 
close prox1m1ty to the Lauraceae. Thus, it was adjoined to the 
Lauraceae by Link (1829), Dumortier (18'29) , Kunth (1831), 
and ~e _Candolle (1856). F. v. Muller 1 placed it between the 
Momm1ac,eae ~nd the Lauraceae, while Baillon (1870) , Kurz 
(1877), ~ armmg (1890), and Talbot (1902) all emphasized 
the affimty of the Nutmegs to the Lauraceae. Hutchinson 
(1926) also supports this view, placing both families in the 
order Laurales, together with the Monimiaceae, Gomorte­
gaceae, and Hernandiaceae. 

The a.ffinity of the M yristicaceae to the Anonaceae has been 
emphastzed by numerous systematic botanists, on account of 
a ~umber o~ common structural features of the Aowers and 
fru1ts. Bartlmg (1830) was the first to refer to this relation-

1 M~m?ire sur le genre du muscadier. Histoire dt I' A cad. royale dt seimces 
Ac:·• ~ana, 1788. ~eported by Warburg (1897). 

Y~rola, recogm~ed as a ge~us by Aublet.t (1775) for a Guiana species since 
~hen kno~n as se~iftra, was mcorporated m the family Myristicncene upon 
1t1 establishment 10 181o. 

1 C11uus of tbt Australian plants. Reported by Warburg (1897). 
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shi . he also assigned Eupomatia and . H trnand~a ~o the 
11.
1 

P•. · the latter with a quesuon mark. Ltndley 
1• ynsttcaceae, . h An . 
(ISJo) also pointed out the affin1ty to t e onaceae, s!attng 

h 
·h"l the \ h'Tisticaceae have usually been placed tn the 

t at, "' I e . J f h . l · · · f the Lauraceae on account o t e1r apeta ous 
\"ICJnltV 0 . 
flower;, they are perhaps more closely alhed to ~he An~nace~e; 
he subsequently (1853: 301) enlarged upon th1s relationship, 
with the following comment : " They [ the Nutmegs] may also 
be regarded as an apetalou.s form of Anon~ds, with which 
their trimerous flowers, ar1llate seed, rummated albumen, 
minute embryo, and sensible properties closely ally them. 
Bocagea, which is usually considered as a connecting link 
between the latter [Anonaceae] and Berberids, must also be 
looked upon as one of the cases of transition from Anonads to 
I' ira/a among theN utmegs. Another and much more interesting 
instance 1s afforded by Wallich's genus Hyalostemma [placed 
in the \1yristicaceae by Lindley but now absorbed in the 
~enus Mtliusa of the Anonaceae], which would be almost an 
1m:olucrated Myristica if it had an aril. T hat plant, which has 
um~xual apetal~us flowers, and a trifid calyx surrounded by 
an mvolucre of SIX subulate bracts, was regarded as a Uuaria 
b}' Ro~b~rgh, and may be indifferently regarded as anona­
ceous :f 1_ts nu~erous carpels are considered, or myristica­
ceous 1f •ts umsexual flowers and simple t rifid calyx are 
allowed to have weight." 
~~ Li?d~ey (l85J), however, considered the relationship of the 

1
'. }'TIS~tcaceae to .th: Menisperrnales, or Menispermal Al-
lance, as more s1gn fi 1 · • tween th S h" dr1 cant, P acmg the fam1ly directly be-

e c tzan aceae and M · H (p. "o1) ... \\'h"l h r emspermaceae. e states 
abo\~e] ~ay be ~~f~w ~w~v7r, all. these relat~onships _[cited 
- - e t etr due Importance 1t seems Impos-

•E ' .upomatia was subsequ I . 
by Bentham and Booker (l~~~j' assigned to the Anonaceae and is so trea~ed 
ton (19l6)considcrsit u . a~d Engler and Prantl (189 r) , but HutchJn-

1/mwndia waa placeJonstnunng the monogeneric family Eupomatiaceae. 
(188o), but Engler and p amfng the Lauraceae by Bent ham and Hooker 
fa~itr Hernandiaceae, rant (1891) and Hutchinson (r9l6) assign it to the 

L1ndley included h t . 
~lon!~iaceac, AtherO:r:rm~lowmg fam~lies in the Menispermal Alliance: 

lynattcac:eae, l.ardiubalac:ac~~ter Incorporated in the Monimiaceae), 
' lzandraceae, and Mcnispermaceae. 

TROPICAL WOODS ZJ 
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sible to disjoin Nutmegs from the Menispermal J_\Jlia~ce, 
because of their strictly unisexual flowers. The dt~e~gmg 
cotyledons of their embryo bring them up to the. Mommtads, 
while the ruminated albumen finds its parallel m the genus 
Anomosp""'um in Menisper~ads." . . 

The conception of the affimty of the Mynsttcaceae to the 
Anonaceae and to the Menispermaceae was accep~ed by 
Endlicher (I836-184o), who placed the Nutmeg family be­
tween the Lardizabaleae (according to him a sub-order of the 
Menispermaceae) and the Anonaceae. Endlicher's views were 
shared by H ooker and Thomson (t855), who also pointed out 
the relationship to the Monirniaceae. 

Engler (1886) 8 placed the Myristicaceae directly adjoining 
the Anonaceae, while Engler and Prantl (r89r) gave it a like 
position. The latter authors state (p. 41) that the relationship 
between these two families appears so close that the genus 
Myristica might be embodied in the Anonaceae just as well as, 
or even sooner than, Eupomatia. Warburg (1897) emphasizes 
the affinity of the two families under consideration, although 
stating that the above contention of Engler and Prantl 
signifies too strong an emphasis on the real situation of the 
relationship. LOfgren (1917) also places the two families 
together. 

A number of botanists have stressed the relationship of the 
Myristicaceae to the Monimiaceae. Chief among these have 
been Horaninow (I 84 7), Lindley ( 18 53), Hooker and Thomson 
(1855), Bentham and H ooker ( t 88o), Hooker (1886), Thisel­
ton-Dyer (1913), and Hutchinson (1926). 

Other relationships of the Myristicaceae have been pointed 
out from time to time. Martius (1835) placed it directly before 
the Thymelaeaceae, under the cohort Haplocarpae columni­
jerae. Meisner (1841) assigned it, with a query, to the order 
Daphnoidearum between Santalaceae and Phalerieae on the 
one hand and between Penaeaceae and Elaeagnaceae on the 
other. Reichenbach (1828} placed it in the order Aristol­
ochiaeae; he also assigned the genus lferna11dia to the 
M yristicaceae. -

1 FilllrYr tiurcb den Brtslautr !Jotanistben Garlm. Reported by Warburg 
(1897). 
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I'WI.KV~• very largely within the range of light and soft to 
hard and heavy, with specific gravity (based on room­

r ·wei21ltand volume) of o.Js to 0.77; in few cases hard and 
gr. 0.87 to 1.01). Sapwood light brown in color, 

IUI. ···v••~ pronounced grayish, or pinkish, cast; heartwood 
bot particularly distinct, but in some specimens deep 
dl~~te b~wn. Growth rin~ at times absent; when 

delimited etther by concentnc lines of wood paren­
or less often by rows of flattened wood fibers. 

aolil:arf or in ~al pairs, ~aaionally in multiples of 3 to s; 
uniform~ wtthou~ defirute patt~. Perforation plates 
predODUnantly ~mple to exclUilvely acalariform, some-

~fl"ticulalteOI' compound acalariform; acalariform plates generally with 
Intervaacular pit-paira (face view) rather small to fairly 

~~lUis SODlcwllat crowded; arrangement usually al ternate, occa­
~,~~~:.!Jel::~ opposite; border outlines irregularly rounded to 
II when crowded; aperture~ narrowly oval or lenticular to 
~$)lOitlY horizontal, and usually included. Pita to ray cells of two 

(•) larp and radially elongated (occasionally somewhat 
extending almoet width of crou-6eld in definite acalari. 

PII!BirU=rit; borders complete, or sometimes covering only ends or 
__ ... generally conforming to 1hape of elongate-

dliJPlical outlines; (6) relatively ~mall and similar to 
"'"'ttrtbamlll'oatliDia numerou~, often crowded, arranged oppoeitely to 
u rounded to oval or more oftm irregularly angular· 

or narrow-lenticular to broadly oval and 
fint type ia the diatinctive one and Ulually pre­

.aldloil,lda both types. together with intermediates, sometimes 
~--,~-811111e ceiL 
~;;...,.•• with email and more or lea~ incolllpicuoualy bordered pit1 (in 

aimple). Septate fiberllocalized in immediate vicinity of 

- '·-·-.. cues also in terminal bandl). iii4 PIUeacillyaaa more or lea abundantly developed and of three types: 
~IDID, .. (abient in a rather large proportion of lpeci­

pa~'&trachcal. and (t) diftUee. Metatracheal or terminal bandl UIU· 

g :.,.IIIII'OUI and implarly ip&Ced, at times diacontinuoUI or branched; 
ll to 4t cella wide. Paratracheal parenchyma mostly in uni. 

iil'l•t.i-·..Ut, ... iheatha, although at times 2, or even J, ceUs thick, especially 
•~e~~tW enda of pora and pore groupi. Diffuae type Ulually very 

·pr~~dolamantly uniaeriate and bileriate or only locally triteriate; in 
I!WI!M··•• (3 to 6 celll); Ulually diltinctly heterogeneoUI, 
.~ •. ,..,.,._ ..,_ more) of tquariah to decidedly upright ceU. on 

&b4 lower IIWJine; weakly beterOgeDCOUI, or even homogeneoUI in a 
Cllla Oil cella occ11ionally to c:ommoaly found in aeveral 1pecies (in 
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cliltributed tlafouPout ground m .. aDd, unlike the Myriaticaceae, not uao­

ciated with veuels. Wood parenchyma more or ICII abundandy developed; paratracheal and 
cWFale in all cues; taDgeDtial banda (terminal or metatracheal) present in 
certain apccimena, but not u characteristic of this family u of the Myristi­
cac:eae. Para tracheal type usually in narrow aheatha ( 1 to 3 or 4 cella wide) 
about pores and pore groups,' but in aome cues aliform and confluent. 
Terminal or metatracheal bands variable in width up to 5 to 14 cells. Diffuse: 

type sparingly developed. 
· Rays very pred.ominandy 1 to 4 cella wide, moady bisc:riate or trisc:riate; 

occ:uionally definitely wider (up to 5 to 8 cells); variable from homogeneous 
rather distincdy heterOgeneous, usually ra ther weakly heterogeneous; 

C:Dlllflinal cella generally range from aquarish to somewhat upright. 
cella occasional to frequent in great majority of specimens; principally 

wood parenchyma strands, although in aome cues more prevalent in rays. 

MoDimiaceae 

The Monimiaceae are recognized as constituting a distinct 
by Bentham and Hooker (188o: 137), Engler and 
(1891: 94), and Hutchinson (1926: 89), the last-named 

lthe)ritV placing it, with the Myristicaceae, in the order 
The representatives of the family are trees or shrubs, 

Phlmv climbers, native to the tropics and subtropics. The 
)1lowiJll2 discussion of the anatomy of the secondary xylem is 

upon an intensive study of the woods in the Yale col-
i'lletiOiliS (SS specimens, representative of 27 species of 11 

supplemented by the descriptions of Solereder 
and Welch (1929). 

range in color from pale yellow or light brown to 
dark (chocolate) brown or almost black. Mostly medium light 
and soft to medium hard and heavy (sp. gr. 0.53 to 0.78), but 
occasionally light and soft (0.43 to 0.47) or, in available speci­
meu of Braeteantbus, hard and heavy (o.83 to 0.95) . Growth 
rings apparently lacking in a few cases, but usually more or 
less disttnct, being delimited by narrow zones of generally 
denser wood, especially by one to several rows of somewhat 
flattened and often noticeably thicker-walled fibers; in Brac­
ltanthus and some specimens of Siparuna flattened fibers are 

'ln the lauraceous woocla examined, the chief development of the para­
tracheal parenchyma it usually found on the radial aides of the pores and pore 
JI'OIII?'t thus differing from the Myriaticaceae, in which the parenchyma is 

luply muted at the tangential ends. 
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I d b), more or less broken parenchyma lines or supp emente 
diffuse parenchyma strands. . . . 

P I. 1 or •1n multiples of z or 3, or at times 4 or s; 1n Stparuna (pro ores SO I IM • and 
) d I 'uto'ples ma~· con tam up to 8 to 12 or even more pores are 

parte ra 11 m .: . . ed n1 • b I" ood fiL--

f d·,poscd in long radtal senes, mterrupt o ) Y so It~ w uaw. o ten L . • _, al ·c all th 
Perforation plate~ generally excluSJV"'f sc ~norm,. us~ Y WI I 5 to many 
b . 'n Bo'Ju; and Bracttambus exclus1vely stmple; m Stparuna vanable from 
aN,l • . I ·r ( ' th I th predominamh· simple to almost exclusively sea aruorm WI ess an 15 

b:ml and seldom to frequently net-like. Sp~al ~ckenings distinct in veaee)a 
of Ptumus boldus ~lolina. Intervascular ptt-pa.trs of two types: (a) rather 
small to large, and transitional from opposi~e to scalarifor~, ~th diatinc.tly 
scalariform arrangement usually predommaong; apertures sltt-like, extend.ng 
horizontally almost 10 the slightly to decidedly elongated border outlines; 
(b) small 10 medium or rather large and distinctly alternate in arrangement; 
aperturcsslit-likc,extending horizontally (at times obliquely) to, or almost to, 
rounded or slightly oval (sometimes polygonal due to crowding) border out­
lines. Scalariform type characteristic of genera having exclusively acalariform 
perforation plates, and consequently predominates. Pits to ray ceUa simple to 
co~plctcly.~rdcr~, often bordered only at ends; of two rather distinct types 
(as m ~1 ynsucaceae): (a) large and elliptical and usually in definite acalari­
form ar:an~ement, with apertures in completely bordered pits generally 
C?nformmg.m shape to the. bor~er outlines; (b) relatively small and generally 
11mllar to mterva~cular p1t-p:urs, although having a more or leas distinct 
tende?CY to opposu~ urangement. The first type characterizes woods with 
sc~form perforauon plates and scalariform intervascular nitting In 
Sttor.runa ( ) · · • r· • 
. r- pro parte pnung 1s pr~ominancly unilaterally compound two to 

$IX or more small v 1 • be' b . ' • \\" . c~ PI~ .~~ su tended by a smgle elongated ray pat. 
Occ~~~~ \1-lth ~:mple, mdtsunctly bordered, or distinctly bordered pita. 
tributcd th) o ~!ways septate, except in Bracuantbus and Siparuna and dis-

tiberoug out ground mass (not definitely associated with' v---'-)· septate rs apparent!" · 1 • CACD • 
septate nbcrs be d' · ' 5

1
1mbop e-pmed even in those woods in which non-

Wood ar ISOnct)' rdered pits. 
parenchyma spanngly d I ped . 

genera diffuse only· a slight eve 0h and 10 the ~teat majority of the 
also in numerous d~Iv paratrac eal tendency noted in <f'amlouriss•; 
or bands in Brar;wubu~ :p~~ and more. or ~ess definite, metatracheallinea 

Rays CSScntiall)· d'a n . tP_aruna. No od cells observed. 
• r lnerent In Width · th • 
lnncquentlr S or 6, cells wide) in Ath tn c two tnbes; narrow; (I to 3 or 4t 
(mmmurn \1.1dtlu variabl ~ erosper~eae, and predominantly broad 
ogcneous, with one to se~ ro~ 7 to 16 cells) In Monimieae. Distinctly heter­
cdls. Oil cells entire!)· lack~ra rows of usually definitely upright m..,Pnal mg. 

Gomortegaceae 
G~morttga nitida R & p . 

famtly, is a tree : av., the s~ngle representative of this 
nattve to Ch'l H chi corporates the family in the t e. ut nson (1916: 91) in-

order Laurales. The only known 

TROPICAL WOODS 
No. 36 . . arce in herbaria and be very rare as 1t IS sc . · 
species appe~rs tdo. the literat~re. There are no specimens diD 
hardly menttone 10 • f d · tion of the secon -
the Yalle collhie~cthiof~il:;~ i~h;a~~~ fro~c~~ereder ( I 908: 709) . 
uy~~w ~ 

'd ow heterogeneous rays; vesse 
Wood characterized by fiber-trac~et s! narr( 'stly with numerous bars), 
. 1 · el al 'form penorattons mo 

~~;~~lae:~e~;~~~e~si;;le pits to ray cells; and limited pare~chy~a. . 

This family is omitted from further c~nsiderauon JD thtf 
paper because of insufficient data concernmg the anatomy o 
its secondary xylem. 

Hemandiaceae 
This family, as now constituted, contains the f~ur genera, 

Gyrocarpus, Hernandia, 11/igera, and Sparattantheltum . . These 
were included by Bentham and Hooker (I88o: 164) m _the 
Lauraceae, but Engler and Prantl (189~: 126) set them up m a 
separate family, Hernandiaceae, whtch was subs~q~ently 
recognized by Hutchinson (1926: 92), who placed 1t m the 
order Laurales. The representatives are trees .or shrub.s, ~n­
tirely tropical in their distribution. The followmg ~escnptt~n 
of the anatomical structure of the secondary xylem ts based tn 
part on the work of Solereder (1908: 707), who investigated 
the wood of a single species of each genus, but more especially 
on a study of the material in the Yale collections (17 speci­
mens, representing one species of Gyrocarpus and five species 
of Hernandia) . 

Woods very light and soft to light and soft; sp. gr. 0.21 to 
0.43. Essentially light in color, varying from grayish white to 
pale brown. Growth rings apparently lacking in some speci­
mens, but usually more or less distinct, being delimited by 
narrow bands of flattened fibers, at times supplemented by 
~ood parenchyma, which is either diffuse or in rather broken 
hnes or narrow bands. 
P~res distrib~ted uniformly throughout ground mass of wood; usually pre­

d.omu~antly. soltta~, but occasionally to frequently in radial pairs and at 
times sn radtal (or Irregular) groups of 3 to 6. Perforations exclusively simple. s 

of 
1 
~leredcr (~oc. cit.) states that i.n 1/ern~ndia (based on If. sonora L.) some 

t ; perf~rat1on plates are scalar1form wtth few bars but none of th' . 
Was lOund tn fiv • • ed . h' • ' IS t\ pe 
H . . e Spec!es examsn m t 1s mvestigation (ll. cordigcra \' ' ·.11 . guzanenszs Aubl., H. ouig~ra L., H. ptltata Meissn ~nd If Lt)et ., 

··" . JOnora 
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Intervascular pit-pairs rclati\·c~y large, rather numerous and comm~nly 
crowded and :~lternate; borders 1rrcgularly rounded to polygonal, or a t bmes 
somev;h~t elongated horizo~tally; apertures slit-like t.o more or less lenticular, 
horizontal and included. Pits to ray cells mostly enorely bordered, although 
at times ocl)' partially bordered or simple; predominantly l~e, the borders 
somewhat irregular (more or less rounded or oval to squansh) or seldom 
distinct!)' elongated radially; rather irregularly arran~ed (no scalariform 
tendency) ; apertures arc (a) narrow to very broadly lcnncular and extending 
entirely or nearly to the border, or (h more often irregularly rounded to 
somewhat squarish, in conformity with border outline; pitting occasionally 
unilaterally compound. 

Wood fibers with very small and rather indistinct simple pits. Septate fibers 
apparent!)' entirely lacking. 

_Wood parcnchym~ pri.mnril)' paratrac~eal; usuall~ abundantly developed, 
ahform or confluentmto.megular tangenoal bands; d1ffuse in some specimens, 
and m a _few ca~es t~ndmg to form broken metatrachcallines, especially at 
growth.nng boundarrcs. 
. Rays 1 to 4 cells wide, chiefly biseri_atc and triseriate; predominantly dis­

oncdy hom_ogencous, although occasaonal rays show slight heterogeneous 
ten~enc}, wnh one ?r two marginal rows of somewhat squarish cells. 
}! Oal cells pre~nt m wood parenchyma strands (rare or lacking in rays) of 
. trntJndul tordtgtro (rather common/, H. ruianmsis pro parte (rare to occa 

SJOnal), II. pdtottJ (common), and H. sonora (fairl ~· common). • 

Magnoliaceae 

~~I n tr.is im·~stigation the accepted classification of the 
• agno laccae IS that_pr?posed by Hutchinson (19'26: 8I) and 
su( pported, at least In Its essential phases by l\1 L hi' 
1933). The \'esselless genera Drim s z . ' • c aug m 

dron, and 'Tttraamron, are e~chide~ ' I .;gog;•!Jum, Tr~chodm­
groups included in the family b , B ' ~ ong With certam other 
16) and Engler and Prantl (18 i. ~~nt am and_ H~ker (186'2: 
of trees and shmbs \\:ldely d? · .b-). The fam. 1ly IS composed 
A · ' •stn uted · N h T menca, the \\'est lndt'es B .I tn • ort emfaerate · , raz1 a · 
mg description of the wood . b ns East As1a. The ollow-
Laughlin's im·estigation and IS ase on the results of Me­
of the magnoliaceous wood ?n ~ersonal observation of many 

Woods light and soft to s In dt. e Yale collections. 
0.3? to 0.73· Sapwood rim~~ilmm ~ar~ and heavy ; sp. gr. 
variable from yellowish ~o b y white In color; heartwood 
;~ t? pubrplish. Growth ring:::~~~~r ~~m.etimes greenish yel-

e nlte ands of wood parench y JStlnct; ~emarcated by 
mens these bands do not appea;~ab aldthou~h m some speci­

e efimtely terminal. 

TROPICAL WOODS JI 
Pores solitary or in mul tiples of 2 to 7, rather well distributed. Perforation 

plates pr~ominantly scalariform (simple in some species of Magnolia), with 
few to ~a1rly n~merous bars (mostly less than 10, but in some specimens of 
Magnolia and <fala_u"'.a up to 2~ to 25, respectively). Spirals common in 
vessels of great maJonty of spectes (absent i_!! l.iriodmdron!. Intervascular 
pit-pairs commonly scalariforrn, or transitional to opposite (opposite in 
Liriodmdron); apertures narrow lenticular or sli t-like horizontally inclined 
and _extend~ng almost to the round to more often decidedly elongated borde:, 
outhnes. Pits to ray cells usually completelY bordered but at rimes only 
partially bordered or simple; often very large and gre~tly elongated, and 
frequently in distinct scalariform arrangement; unilaterally compound pit­
pairs common in many species. 

Wood fibers with small bordered pits. Septate fibers appear to be entirely 
lacking. 

Wood parenchyma rather abundantly developed; disposed in definite con­
centric (terminal or metatrachcal) bands, 1 to ro (rarely more) cells wide; 
bands sometimes discontinuous or branching (anastomosing) . 

Rays mostly 1 to 3 cells wide, occasionally more (up to 7); heterogeneous, 
with I to several marginal rows of moderately upright cells. Oil cells rare to 
frequent in most genera (absent~ Mang/itlia and Liriodmdro11); apparently 
confined to rays. ·i·" · 

Schizandraceae 

The two genera, Schizandra and K adsura, were placed in a 
separate tribe (Schizandreae) of the family .l\1agnoliaceae by 
both Bentham and Hooker (1862: 19) and Engler and Prantl 
(1891: 17). Hutchinson (1926: 83) subsequently elevated this 
tribe to family rank, keeping it close to the l\lagnoliaceae in 
the order Magnoliales. The representatives of the family, 
which have a climbing habit, are found in the ~orth Troptcal 
and Subtropical Zones. The following ~e~cr~ption of ~he sec­
ondary xylem is based upon McLaughlm s mvest1gattons, as 
well as on personal study of the wood specimens in the Yale 

collections. 
Owing to the small size ~f the few ava.ilable speci~ens of 

this family, no data are ava1lable concermng the dens1ty and 
color of the wood. 

Pores solitary and diffuse. Perforation plates scalariform with 1 to 15 bars 
(Scbiza11dra), or both simple and scalariform, the latter wa th 1 to 7. b.ars 
(Kadsura). Spirals present in vessels of both ge~er.a . In tervascular pma~g 
opposite (Kadsura) to scalariform (Scbiza11dra); s~malar to that an Magnohn­
ceae. Pits to ray cells relatively small and oppoSite, or very commonly dts­
tinctly elongated horizontally and in characteristic scnlnriform arrangement ; 

pitting frequently unilaterally compound. 



TROPICAL \\'OODS No.J6 
p . 

\\'ood fibers with bordered pits. Septate fibers lack~ng. Wood p~~hyma 
• ·r ml -~ terminal bands 1 to 3 ceUs WJde. R ays unasenate to 
1n unuor r 5pac"", ' · f ' h II Oil - 11-. · h. -"""cncous wi th a to 7 matg~nal rows o upng t ce s. .._.. 
msenate; ct ... "!' • • 
found in all specimens; few lR number; confined to rays. 

Anonaceae 

The familv Anonaceae is a large group of trees, shrubs, or 
climbers, widely distributed in the tropics and subtropics. Its 
family ranking is recognized by Bentham and H ooker (1861: 
zo), Engler and Prantl (1891: 23), and Hutchinson (1926: 87). 
The following description of the secondary xylem is based 
chiefly on a personal study of 67 specimens, rep resentative of 
61 species of 44 genera, available in the Yale collections. 

Wood light and soft to very hard and heavy ; sp. gr. up to 
1.00 or even more in some cases. H eartwood pale yellow or 
light brown to dark brownish or greenish, or nearly black. 
Growth rings usually present and more or less distinct; de­
limited by rather inconspicuously flattened or thicker-walled 
wood fibers, usually supplemented by more or less regular 
parenchyma lines (occasionally sufficiently definite to be 
c!asse~ as t~rminal) ; in (lsimina, distinctly ring-porous condi­
tion giVes nse to consp1cuous growth rings. 

Except .for the ling-porous !{;imina, pores are well distributed throughout 
wood; ~litary or "!ore or I~ often in multiples of l to 4, rarely up to 7 or 8. 
~erfo~auons exclusl\'dy simple. Spirals absent, except in AJimina there dis-
:.mct m small vessels of late ---~ I · 1 · · ' all . . wuuu. nten ascu ar plt-p;urs usually extremely s:n , ~elj numer~us and more or I~ crowded, and alternate; border out­
h~es round:d or sbghtly ?val to polygonal; apertures horizontally inclined or 
slightly oblique, and vanable from slit-like or narrow lenticular ( · 
exten~ed and .coalescent) to ~ather broadly lenticular or oval. p~:~~~:' 
~: 11Sunftly ;rrder~ and, m general, similar to the intervascular· small 0~ 

o te~ o. m IUm Sl2e, mostly alternate; apertures sddom d'ed 
or less d•sunctly unilnterallv compound pitting . h ~ exten ! m?re 
c~uded within limits of a single and usuall • ver ! Wit . - t.o 8 vessel. pns an­
IlOna! to dominan t in a number of . 1 ucally mchned ray p1t, occa-

Wood fiL . spec1mens. 
IJt'TI With small to minute bordered it . . . 

dcrs are ra ther indistinct Septate libe .P1
5

• In ~any mstances the bor-
Wood h · rs enure y lacking 

pnrenc yma rather abund tl ' d . 
usually in fine but defini te metatrachan ll· eveloped (except in AJimina); 
(mostly ' or !) cells wide that ea mes or bands, I to 3 or rarely more 
a d d • 1 • • are numerous clos 1 d · r n JStrnct y In terrupted by . . • c: Y an umrormly spaced 
Para tracheal parenchyma prerays, ~lVI~ ladder-like appearance under lens: 
broken or continuous sheaths sci nt Jn a llsut. half of specimens examined. in 

, or 2 ce w1de. • 
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Rays 1 to 14 cells wide (maximum widths in individual specimens "'!ostly 
within limits of 5 to ao cells); predominantly broad (4 cells and WJder); 
variable from homogeneous to distinctly heterogeneous; mostly \'ery moder-
ately heterogeneous, with squarish to slightly upright marginal cells. . 

Oil cells occur in occasional species, in this investigation being found an 
rays of Abutmoa astaotricba Diels, Cltistopbolis palmJ Benth. (rather ra~e), 
Duguetia sp. ('f ale ::-\o. a613A), D. panammsiJ Standi., D. t·allicola ;\1acB:Ide 
(also occasionally noted in wood parenchyma srrands), .\fon~dora brmP_u 
Benth. (pro parte), and Paebypodantbium Staudtii Engl. & D1els; very dis­
tinctly enlarged and distributed throughout median portions of rays {not 
marginal). tIn Mn:ullia parvijlora Becc., Polyaltbiafragrans Benth. & Hoo~., 
and P. olivui Engl. & Diels large isodiametric cells appear to be scattered m 
the rays, as seen in tangential section, but in radial view appear as rows of 
squarish cells interspersed between normal procumbent ones. 

Eupomatiaceae 

This is a family of shrubs, native to Australia. !he single 
genus Eupomatia R. Br., was included in the famtly Anona­
ceae by Bentham and Hooker (1862 : 29); retained there by 
Engler and Prantl (1908: 115), but placed i~ a separate s~b­
family, Eupoma~ioideae; and. finally recogmzed as belongmg 
to a distinct famtly, Eupomat1aceae, of the ~rd~r Anonales, by 
Hutchinson (1926: 88). The following descnpnon of the ~nat­
omy of the secondary xylem is ~ased o!" a study of the smgle 
available specimen of Eupomatza latmna R. Br. m the Yale 
collections. It is worthy of note that the structure of the wo~ 
distinctly supports Hutchinson's contention that the group IS 

better treated as a family separate from the Anonaceae. 
Wood light brown to pale chocolate-brown 1n .col?r. and 

medium hard and heavy; sp. gr. o.66. Growth nn~s mdtstmct; 
demarcated by zones of denser wood, rather poor m pores and 
limited by narrow rows of indistinctly flattened wood fibers. 

Pores isolated or in multiples of 'l to s; very oft~n in long radia~ chains 
interrupted only by solitary w~ fibers. Perforation plates consptcuously 

al 
·r "th many (approx1mately 'lO to roo+-) bars. 1 ntervascula.r 

sc aruorm w1 · 1 • · 
it- airs small, fairly numerous but not crowded, and delimte Y oppoSite 1~ 

~· p 't'on· borders rounded to slightly oval (hom.ontally); aperture.~ hon-
18~1 :lit~like to narrow lenticular, barely included. Pits to ray cells bor­

;;~ed,' not distinctively elongated, small to medium-sized, never crowded; 

• MoU and Janssonius (1~,l) reP,Ort oil c~lls in ~he rays, :specially on the 
margins, in Canangium odoralum Balli. and ItS vanety vt/ulllltJ. 
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sometimes orpositc, \\ith tendency tO scaJa;iform arr~ng.ement; ~pcrtures 
broadh·lcnticular to o\'111, horizontal, barely 1ncluded w1thm the slightly to 

sddo~ decidedly horizontally elongated borders. . . 
Wood fibers with ~imple or indistinctly bor?ered pitS. Predommantly sep-

tate, " ith several fine but distinct septa per hber.. . . 
Wood parenchyma sparingly para tracheal and d1ffuse ; not m defim te meta-

tracheal bands. Oil cells nbser.t. Ra~·s rredominantl~rather narrow, 1 to~· mostly_J to 5• c~lls wid.e; dis-
tined)· heterogeneous, the marginal cells bemg defirutely upnght. 01l cells 

absent. 

Canellaceae 

T he Canellaccae (\\'interanaceae) are aromatic trees, nat ive 
to tr•>ptcal Amenca. T he family is placed by Hutchinson 
( 1926: 163) in the order Bixales. The following summary of 
thew~ structure is based on a study of the specimens avail­
able m the Yale collections and published descriptions by 
Record and ~ld\ (1924-: 44i), Record (1925: 9) , and Solereder 
f19C8.: 87), covering the following species : Canella alba .Murr., 
C. W:nttrana ~L.) Gacrtn., Cinnamosmafragrans Baill., Cinna­
mod~ndron a .... tllare Endl., and Warburgia ugandmsis Sprague. 

\\ oo l ha~J and he~vy to \·ery hard and heavy; sp. gr. o.So 
to. 1.12- S;:~pwood wh1te; heartwood light chocolate brown to 
ohve brown or almost black. Growth rings poorlv defined or 
absent. • 

Pores solttan or IC$S often in mul·' 1 f . plat~ scalarifo;m, with rc:lativcly fe":
1i0 ~:n,~b~tonal!y 3· ~erf~ratio.n 

nate. m Can~lla a/be, ocrording to Solc:reder). I ~tervaZu~es ~ so ora~t­
at umes With tendency to scalariform pn-paus opposite, 
elongated horizontally "ith narrow tenci~gement; ~ually only slightly 
Pits to ray cdls disti~ctly borde ed h cu ar, barely lnclu~ed apertures. 
border outlines rounded or oval rto 'sorat erh numerous, dc:limtely opposite; 

I d h 
• mew at rectangular 1 1. h 

e ongatc. onzontally; apertures dot-like or br dJ . . ' m~t y s lg tl}· 
• \\~hbcnwithlargeandcons icuousl·bor oa ) l.enucuJar, mcludc:d. 
mg. \\ood parenchyma sparingl/para tra~h a! dc:r~d P.Its. Septate fi bers lack­
tendency to form short tangen.tial lines : an dlfFu~e; sometimes with 
Rays t to 4 cells wide, chieBy uniseriate' an~\~ot. de~nnely metatracheal. 
I>Ome cases rather weakly heterogeneous l serJatc, homogeneous or in 
tents, occur in wood parenchyma st rand~ ~~~~ Ol) cells,_ with yellowish con-

:t}s of Crnnamosmafragram. 

M enispermaceae 
T he l\lenispcrmaceae are twin' 

trees, confined largely to the t ~ng or erect shrubs or small 
ropics and subtropics. They are 
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reco~mze as constituting a distinct family by Bentham and 
~ooker ( I862: Jo), E ngler and Prantl (1891: ~s) and H utch-
mson (1926: 101) the Ia t i h · 1' .' . ' . s name< aut onty p acmg the grou 
10 the order Berbendales, together with the Lardizabalacea~ 
and several other families. The following description of the 
anatomy of the s~em is based. on a st.udy of 10 spr::cimens of 3 
genera and 6. sp.ec1es .of wood m the l ale collections, as well as 
on the descnp_r10n g1ven by Solereder (1908: 41). 

The wood IS very distinctive, because of its anomalous 
structure.10 Th~ ~ross section of the woody cylinder shows a 
very characten stJc pattern, the radially disposed and some­
what wedge-shape~ bundles of xylem and phloem being sur­
rou~ded. by .pron:m.ent bands of conjunctive tissue. The 
conJ.unc.tlve tissue ISm concentric, occasionally anastomosing, 
lam1~at10ns connected by rays, which are not necessarily 
contmuous through the successive laminations. The wood is 
medium hard ~nd heavy to hard and heavy (sp. gr. o.6J to 
0.93) an? relatively light in color, being variable from grayish 
to greemsh brown. 

Pores are well distributed throughout the xvlcm mass, solirarv or occasion­
ally in g;oups of~ to 4; in CJ'iliacorfl glycosma;,tba Diels they a;e generally in 
tang.enual rows, ~nterru~ted by wtde rays of conjunctive tissue, but in other 
specimens there IS no e\'!dent pore pattern. Perforations exclusively simple. 
Intervascular pit-pairs of medium size, alternate; rather numerous but not 
crowded; borders rounded to somewhat horizontallr elongated; apertures 

slit-like and barely included. 
Wood fibers with rather indistinctly bordered pits. Wood parenchyma 

chiefly metatracheal, forming fine, closely spaced, more or less broken and 
wavy uniseriate lines between the rays of conjunctive ti~suc; occasionally 

d ifFuse. 

Lardizabalaceae 

The Lardizabalaceae are twining or rarely erect shrubs, 
found in temperate South America and East Asia. Bentham 
and H ooker (1862: 40) recognized the group as a tribe (Lar­
dizabaleae) of the family Berberidaceae, but Engler and 

to Solereder (19¢8: 42) states that th~ anomalous stem ~tructure ~curs ~n 
certain but not all members of the fam1ly. All of the spec1mens available m 
the Y aie collectio; s show the anomaly of included phloem. 
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Prant\ (1891: 6i) established it as a distinct family, pl~cin~ it 
before the Berberidaceae. H utchinson \1926: 99) mamtams 
the family ranking and places the group~ ~oge~her with the 
Menispermaceae and se,·eral other families, m t~e order 
Berberidalcs. The following discussion of the w~od IS ~aken 
from Solcreder ( 1908: 45), 11 since there are no spec1mens m the 

Yale collections. 
Wood of anomalous structure (included phloem) and broad rays (pre­

sumably heavy ra)S of conjunctive tissue such as characterize the woody 
cylinder of the Meni~permaceae). \'essd perforations are simple as a rule, 
although in /lolbodfir. the plates are scalariform v.1rh few bars. Spirals occur 
in the smaller vessels of Holbodlia; only slightly indicated in Lardizaba/a 
biurnata Ruiz & Pav. Wood fibers with either simple or bordered pits in 
lloll>~rllia, but borderc:d pit~ onlr in lArdizabala. Wood parenchyma sparse or 
wannng; not metatracheal. 

THE l\fYRISTJCAC'EAE AS A NATURAL G ROU P 

That the Nutmegs constitute a characteristic and well­
de~ned gr?up 1s atteste~ by the. fa~t t~at but three genera 
h:n ~ b~en mcorrectly ass1gned to 1t smce 1ts establishment as a 
fa~1ly m 1810. Hernandia was placed in the ~1yristicaceae b 
~e1chenbach (1828) and Bartling (ISJo), Eupomatia b. Bar[ 
hn~. (lSJo), and If?·alostemma (now absorbed in th: genus 
M1itusa of the famtly Anonaceae) by Lindley (ISSJ) H 
ever, the addition of ~hese genera to the ~utme famil ~w­
apparently never senouslv considered by otheg y ~s 
botanists. ' r systematic 

The close affinity among th M · · . 
by the secondary xylem of th e rnsttcaceae IS also affirmed 
is found to present an unusua~l~:~~us representatives, which 
the family. In fact the anatom: ot~ed stru:tu~e throughout 
more natural group than s h Y t e wo~d tndtcates a much 
l':u~horbiaceac, Leguminos~~ a:~ll-rec~g~lzed families as the 
dlSttnct and characteristic a , I Montmlaceae, and about as 
ceae and Magnoliaceae, to cife abt aggregation as the Laura-

Probably the outstandin ut ~ few examples. 
ticaccae is the occurrence ~/;ato.m.t~al feature of the M yris-

- anmnt erous tubes in the rays. 

u Solcreder followed Bentham an . 
llo/b,tlha, and ,-/k,IJiu (the genera h d. Hoo~er JD dealing with Lardizabal• 

e anvesngated) under the Berberidaceae: 
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So fa r as known, they do not occur in the woods of any other 
group and hence serve as a unique diagnostic character. 
Amo~g the ~e~be~s of the ~utmeg family, distinctive 

anat~m1cal vanabthty IS found only in the type of vessel per­
fo~atiO~ plat~s, the ~ature of the growth rings, and the very 
mtnor s1z:e (wtdth) dtfferences in the rays. The predominance 
of scalanform perforation plates in the vessel members of 
s_ome ge.ne~a and of simple perforations in others, as well as a 
ltke vanatton even within certain genera, is duplicated among 
othe~ well established families, of which the Monimiaceae may 
be Cited as a conspicuous example. The distinctions in the 
charact~r of the growth rings, which are demarcated in part 
by defimte bands of wood parenchyma, but may be delimited 
by fl.attene~ wood fibers or even entirely lacking, is clearly 
dupltcated m the Lauraceae. And finally, the minor diversity 
in the width of the rays of theM yristicaceae is no greater than 
in many other families, such as the Lauraceae, Magnoliaccae, 
and even the tribe Atherospermeae of the Monimiaceae; it is 
worthy of consideration that the variations in the width of 
the rays in all of these enumerated groups is not nearly so de­
cided as in the Anonaceae, the secondary xylem of which 
(except for Asimina) otherwise presents a remarkably unified 

structure. 

SvsTEMATIC P ostTIO:\' or THE \IYRtSTICACEAE 

In comparing the secondary xylem of the :\lyristicaccae and 
those families \Vlth which they have been constdercd to have 
more or less affinity, it is found that certain of these groups 
show marked resemblance to the :\utmeg family, while others 
are distinctly different. The following paragraphs are devoted 
to a discussion of the comparative anatomy of the \1yristica­
ceae and each of the other families under consideration. 

The greatest similarity to the J\1yristicaceae is unquestt?n­
ably found in the wood of the ~amacea.e, thus corroborattng 
the opinion of those systematiC botanists who have placed 
the two families close together. Features common to the 
secondary xylem of both fami~ie~ include the char~cter o.f the 
intervascular and vessel-ray p1tttng, the type and s1zc (wtdth) 
of ray, and the general distribution and arrangement of wood 
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h lth gh Certain indi,·idual distinctions are 
parenc vma, a ou · 
noted in. this last-named feature. Septat~ wood fi~ers.re also 
of more or Jess common occurrence m bot? am1 1es, a l­
though differing in distribution ~n :~ch. C~ns•derable agre~­
ment is evident, e,·en in the ,·anabihtr wh1ch m~rks certatn 
features; thus, both groups are similar.m the d~os1ty rang~ of 
their woods and in the lack of consistency m growt h-nng 
characteristics. Further, oil cells occur in both the M yristi­
c-..lceae and Lauraceae, although they are so much more 
numerous in the latter group that this might almost be consid­
ered as a point of distinction. One major difference, the type 
oi pitting in the wood fibt::rs, is to be noted in the two families, 
although an added distmction of more or less significance is 
the predominance of exclusirely simple perforations in t he 
,·essel members of the Lauraceae; aside from these points, 
howeva, the stn1ctural differences between the two families 
are of a minor nature. 
~f the fam~lie~ co~sidered in this investigation t he most con­

sptcu.ou.s \'anauon m wood structure is shown among the 
i\Iommtaccae. l.n ~on?equence, certain representatives exhibit 
more .mar~cd ~umlanty to the ~lyristicaceae than others . If 
t~e diversity 111 the anatomy of Bo/dea, Bracteantbus, and 
~tparuna (t~e three genera responsible for the major varia-
tiOns found In the famil\') is disregarded th . f . . J • d 'ff, • , e pomts o siml-
~nty an dJ ercnce between the ~Ionimiaceae and the M )·ris-
ncaceae are much mo d fi · T h h .. 
h r d re e mte. us, t e two fam1ltes are 

t en wun to be al'k · h · . ·ood . h 1 e In t e general density range of their 
"' ' 1n l e nature of the 1 · · · (but n h · . . vesse -ray pmmg, m the presence 
the tri~t ~ \distr~buuon) of septate fibers, and in t he type (in 

SO 
• e 'J t .erospermeae also the width) of ray · there is also 

me s1m1 antv at 1 . . . , 
in the t} pc of th fib eas~ amon~ md1ndual reyrescntat ives, 
istics. On the ot~er h~ pits .an_d 10 t~e growth nng character­
type of perr . lnd, di~tmct differences are noted in the 

soratiOn I) a tcs lllte 1 . . and arr" f ' rvascu ar p1ttmg abundance .. ngemcnt o wood h , 
Monim1eac) as wdl . pharenc yma, and ray width (tribe 
'Mrmimlacea'e. as m t e complete lack of oil cells in the 

Of the three genera cited b ~ h . 
th" prevailing structure of th: ~te. 0~ t e1r v~riabi lity from 

• ommiaceae, Stparuna is out-

TROPICAL WOODS 39 

standing in that it possesses several major features that tend 
to ally it rather closely to the Myristicaceae. Thus it is simi­
lar to the Nutmegs in its intervascular pitting and also shows 
the same variation in type of vessel perforation plates that 
characterizes some of the myristicaceous genera. Tending to 
offset these added points of similarity, however, are the pre­
dominance of unilaterally compound vessel-ray pitting in 
certain species and the complete lack of septate fibers. Boldea 
and Bracteantbus also resemble the Myristicaceac in inter­
vascular pitting; on the other hand, the occurrence of ex­
clusively simple perforations in the vessel members of these 
two genera is not duplicated in the Nutmegs; further the 
presence of spiral thickenings in the vessel members of Bo/dea 
and t he absence of septate fibers in Bracteanthus are added 
points of difference from the !V!yristicaceae .. 

Despite the fact that f.Iu~chmso~ (1926) mcludes the Her­
nandiaceae with the Mynst1caceae 111 the o~der Laurale~, and 
that both Reichenbach (1828) and Bartling (18JO~ mcor­
porated the genus Hernandia in th7 ~utmeg famii_Y, t~e 
woods of the Hernandiaceae and Mynsttcaceae have h~tle m 
common. Conspicuous points of d_if!erence. are found m .the 
density of the woods of the tw<;> fam1lles and m such ana_ro~mc~! 
features as type of perforatiOn plates, vessel-ray plttmg, 
arrangement and distribution of w~od parenchyma, fiber 
pitting, and type of ray; the Hernand1~c7ae also lack se~tate 
wood fibers. Only in intervascular p1ttmg a~d. ray Width, 
and to some extent in growth ring chara~te~1st~cs and the 
presence of oil cells, is there any noticeable sumlanty between 
the woods of the two families. 

The Hernandiaceae do, however, bear some'~~at gre~t:r 
resemblance to the Lauraceae. These ~w~ fam11les e.xh.Jblt 
distinctive similarity in intervascular pmmg,_ fiber pmmg, 
a nd prevailing ray width, and to so~e _extent 111 type of pe~­
foration plates, growth-ring charactensucs, ~nd presence of 01l 
cells. In addition, the pronounced low density of th~ Hernan­
d iaceae is approximated by some of the representatives of the 

n T he main distinction between the vessel-ray pitting in tlldte twod_fa~ilifs 
lies in the fact that the pit-pairs in Hernandi;~ceae are se om !~nnct y 

I d d e not 'sn the Sl:alariform arrangement rhat typsfiel> the 
e ongate an ar 
Myristicaceac. 
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Laurel familY and such anatomical features as the occurrence 
of aliform t~ confluent paratracheal parenchyma and of 
homogeneous rays, and the absence of septate wood fi bers a re 
duplicated in part by certain of the. Lauraceae, al~ho.ugh these 
features cannot be considered t)-ptca\ of the maJonty of the 
representati,·es of the Laurel family. . 

The woods of the two families of the order 1\Iagnohales 
under considl.!ration, namely Magnoliaceae and Schizandra­
ceac, show a remarkable similarity to each other. They also 
possess a number of distinctive anatomical features in common 
with the l\lyristicaceae, such as the presence of elongated and 
frequently scalariform vessel-ray pit-pairs, bordered fiber 
pits, and narrow heterogeneous rays. In addition, the density 
range o( the magnoliaceous woods is generally similar to that 
of the Nutmegs. The points of rufference from the Myristica­
ceae are also dcfini~ely marked, a~ least in so far as they 
c.?ncern the predommance of exclusively scalariform perfora­
tion plates, ~he occurrence of scalariform intervascular pitting , 
fr~quent umlaterallr compound vessel-ray pitting, a nd vessel 
sptrals, and the absence of septate fibers and definite para­
trachea.\ rare!'c~yma; the representatives of the ~Iagnoliales 
all exhtblt d1stm~t bands of wood parenchyma which are 
almost always untformlv spaced and defin'1tel . · 1 • . . } termma , tn 
cont:a~t to the tr~egular bands that characterize man of the 
M)Ttst•:aceae. 011 c~lls are so much more comma! in the 
l\lagnohales that thctr presence rna}· almost be 'd d · · d' · · cons• ere as 
a pou_lt ~I tstmctiOn rather than of similarity with h .,... 
meg tam1Jy. t e nut-

Despite the frequenC}' with which the l\l r . . h 
b · d . . I\ ynst•caceae ave 
een ass•gne to a }>OSition close to the ~ -o b . b . . .-uJ naceae y system 

attc otantsts, there IS comparatively li t tle 'd . -
anatomy of the secondary xylem of the tw f: el~ cnce m the 
such an inferred affinity. Outstandin °. amt •es t? S~PP,?rt 
between the woods of the tv•o ( .1. g P~mts of d1stmctton 
f 

·~ amt 1es are 10 d · h 
o the vessel-ray pitting, type of erfor . un m t e n_ature 
rays, and arrangement of wood pa~ench at•on plat~s, stze of 
scnce of septate wood fi bers in th A yma, and In the ab­
to t~ese differences, such general ~im~on.a~eae. As opposed 
denstty range of the woods th . arltJes as occur m the 

' e Intervascular and fiber 
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pitting, the type of ray, and t he occasional occurrence of oil 
cells are considered to be less significant. There is also some 
basis for comparison in the growth ring characteristics, but 
this may also serve in part as a point of distinction. 

T he genus Eupomatia has been variously treated. I t was 
assigned to the Myrist icaceae by Bartling, but Bentham and 
H ooker subsequently placed it in t he Anonaceae, as did 
Engler and Prantl; Hutchinson considers it as constituting 
the monogeneric family, Eupomatiaceae. The anatomy of 
the secondary xylem clearly supports the last-named treat­
ment, for the structure of the available specimen of Eupo­
matia is quite djstinct from that of the myristicaceous and 
t he anonaceous woods. As compared with the Nutmegs, Eupo­
matia exhibits distinct differences in dist ribution of pores, 
type of perforation plates, character .of vessel-ray pitting, 
and predominance and dist ribution of septate w~od fibers. 
The two families are in complete agreement only tn type of 
ray, but, owing to the anatomical.va:i~tion within the Nut­
meg family, some of the other md1v1dual featu:es wh1~h 
typify Eupomatia are duplicated here and th~re. m .certam 
genera of the ~Iyristicaceae ; these charactenstiCS mcl~de 
distribution of wood parenchyma, ch.ar~ctcr of gr?wth-rmg 
boundaries intervascular and fi ber p1tt1ng, ray w1dth, and 
absence or' oil cells. However, the distinctions arc so pro­
nounced as to indicate little relationship between the two 

plant groups. . . . . . . 
The Canellaceae are hkew1se d1stmct from the 1\Iynsuca-

ceae in the anatomy of their wood. Asid~ from the siz~ of. the 
rays and the infrequent occurrence of 01l cells, there ts little 
consistent similarit y between the two groups! although the 
type of perforation plates, intervascular p1ttmg, and rays, 
the arrangement of wood parenchyma, and the apparent ab­
sence of growth rings which characterize th~ Canellaceae ~ay 
be du Jicated in individual genera .and spec .. es of the M ynsti-

P Major distinctions in dens1ty and m such structural 
£:~::;~s as vessel-ray and fiber pit ting and presence or absence 
of septate wood fibers are sufficient to separate the woods of 

the two families. I l' b 1 
The wood of the Menispermaceae and ..an IZ:l a aceae, 
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both of which are essentially families of shrubs, is quite 
distinct from that of the :\lvristicaceae and all the other 
families under consideration, b~cause of its conspicuous anom­
alous structure. Consequently it implies little or nothing in 
the way of possible affinity between the :\utmegs and the 
two families in question. 

SuMMARY 

In summary, it may be said that a comparison of the anat­
omy of the secondary X) I em of the several families under 
consideration lends definite support to the action of those 
systematic botanists who ha\·e placed the Myristicaceae close 
to the Lauraceae, since the general similarity between the 
woo~s of these two [amili~ is outstanding. 

\\ tth the. other tnvesttgated families which H u tchinson 
has placed tn. the order Laurales, namely the Monimiaceae 
and Hernandtaceae, the affinities of the Myristicaceae are 
not nearly so clear. 

.While there is some similarity to the woods of the :\loni-
mtace.ae, the resemblance of the Xutmegs to the He d ' 
Ce f f 'k' rnan ta-

ae IS ar rom stn ·mg· howe\·er the H d' d bea h ' ' ernan taceae 0 
r somew ~t &re~te~ resemblance to the Lauraceae. 

Some affimty IS tndlcated between the :\1 . . 
the f T 1\I 1. • yr1sttcaceae and 

am.t tes I agno laceae and Schizandraceae of th d 
:\lag.nohales, but the relationship is not neariy so e ork edr 
as wJth the l.auraceae. mar e 

The structure of the wood of the An . 
different from that of the ;..r . . . onahceae ts so strikingly 
or no relationship between. t}h·nsttcaceae t at it indicates little 

Th . e two groups. 
e same may be said with regard h E 

which are considered by s ·st . to t . e upomatiaceae, 
less definitely allied with t~e ~matJc botamsts to be more or 
the a\·ailable woods of the two fuon;~eaeb, despite the fact that 
to each other. mt tes ear l1ttle resemblance 

The Canellaceae, likewise see 
the Myristicaceae despit , . m r~ther far removed from 

Finally, the fa~ilies ~t c;rtatn pmnts of similarity. 
are both so decidcdlv d'ffi emsp7maceae and Lardizabalaceae 
character of their w·ooJs e~~nt rom ~he Myris.ticaceae in the 
a&sumcd. ' at practtcally no affinity can be 
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SoiLI!~~mftR, Hh""c''· (19o8.) Sysumatic anatom.v of tbt dicotyledons (Trans-
at.-u rom t e erman by I A Boodl d F E . · 
pp., 189 figs. Clarendon Pre~ Oxford e an . . Fn tsch.) :2 vols., 11 8:2 

TAUOT \\' A (1 \ .,.,_ • • 
> ' ' 'JO'!·/ Hl~ fr~a shrubs anJ d /' O 

Pmi,fmrJ, :nd ed. 3s5 pp. Go\·~rnm C wor J ' rm crs of tb( Bombay 
TH1SELTOS-Dl"ER \\'. T (

1913
) F.l ent entt~ Press, Bombay. 

• • · .~ra of tropual /[l • \ ' 1 \ ' I 
,'094 I'P· 1.. Ret\"e 0.: Co., Ashiord Ken En I 'Jrua, o . ' Sec. I. 

\\Au no, On-o. (l89;.) Mon a hied \ g a?d· 
Kais"ficbm /~onofdint'sc:. ,a ~~ . . er .Dlynsncaceen. dbl•andlrm"tn Jcr 
, r • ._,, ro mtscbfn rut br .-L • "' ,~urstbtr, Band 68. 68o pp •

5 
pis G.. , h tc 

11 n~<adcmu d~r A'atur-
\\' • • ., • · uncz sc n S ·r H 

AUIING, Euc. (1890.) l/and61«b d e. n rung, alle, Germany. 
figs. Rerlin. (Fnglish translation b~ ~tt~matmbrn Botat~ik. 468 pp., 473 
Swan Sonnenschein & Co I d .) . I. C. Potter, pubhshed in 1895 by 

Wr.LCH M ·• .on on. 
.;.o '. . H. (19:9.) ~otcs on some Australian tim 

S
.l' urnal and Protudmgs of tbc Rov IS . \' hers of the ;\Joniminceae. 

rdney. • a ormy, i lW South Wales 61: 35o-36s. 

Material of Moni .... :~ W p r ........ ceae anted 
. rorcssor Garratt is makin . 

a tic a~atomy of the woods of a detaile~ s~udy of the system­
collections arc samples of 2 the .Mommlaceae. In the Yale 
/ltbtrospo·ma (1) /Jr: 7 species of II genera as follows . 
L ( ) • acteantbus ( I ) D h • P '0~0 I , l!tdycarya (I) Kib . • ap nandra (1), Dory-

nttlt~. {4), Perm11u (I), 's; a 414 
(
2), Laurtlia (2), Mo//i­

Addltlonal wood specimens t£ riin£ ( II ), 'I'ambourisra (2). 
to advantage. a 0 the genera could be used 
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Die von E. L. Ekman in W estindien gesammel ten Koniferen. 
By R uooLF FLORIN. Arlciv for Botani/c 25A: 5: 1 -22; pis. 
1-3; figs. 1-2.. Stockholm, 1932. 

A list of ~hree species of Podocarpus, four of Pinus, and 
fiv~ of JumP_erus that are native in Cuba and Hispaniola, 
bes1des certam cultivated representatives of other genera. 

Podocarpus Ekmanii Urban is restricted to the mountains 
of the Province of Oriente, Cuba; P. angustijolius Griseb. 
is reported from Pinar del Rio, Cuba, and its variety Wrightii 
Pilger from Oriente ; P. Bucbii Urban is reported from both 
Haiti and the Dominican Republic, and its variety fatijo/ius 
Florin from the mountains of Haiti. The pines reported for 
Cuba are Pinus tropicalis Morelet, P. caribaea l\1orelet, and 
P. cubensis Griseb.; for Haiti and the Dominican Republic, 
P. occidenta/is. Of the Juniperus species, J. saxicola Britt. 
& Wilson, and J. lucayana Britton, are recorded from Cuba; 
J. lucayana, J. gracilior Pilger, J. Elcmanii Florin, a new 
species, and J. Urbaniana Pilg. & Ekm. from Hispaniola. 

The paper includes extensive systematic notes upon some 
of the species, a chapter regarding their geographic distribu­
tion and relationships, and a bibliography.-P. C. STA~DLEY. 

Notes on the Trinidad and Tobago species of Lauraceae. 
By R. L. B ROOKS. Kew. Bull. Misc. Inj. 209· ·228. Kew, 
England, 1933· 
T he family, known as the " Lauriers" in Trinidad, is of 

considerable interest in forestry on account of its economic 
value as providing useful soft woods and of its general 
prevalence. Considerable confusion prevails local~y with 
regard to the native names, several spec1es bemg g1ven the 
same name, and more than one name being given to a single 

species. . 
There are provided keys t? t.he 8 genera an~ 21 spe~1es 

(3 of them introduced), descnptions of the spec1es, and lists 
of the specimens studied: Among t~c local members of the 
family are Aiouea dmsijlora, .Laur!e~ ~anelle; .• 1. Scbom­
hurgkii, Laurier Pulcherro; dmba mmtatts, Launer Canelle; 
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A. mtgacarpa, Laurier Pulcherro; .1. panurmsi.s, Laurier 
Canelle· Ocotea lmco:q·lon, Duckwood, Black Cedar, a tree ' . yielding good tjmber, much used in Tobago; 0. armam.sis, 
sp. nov., Laurier ~!attack, Laurier Siparia Fine Leaf, a good 
timber, much used in interior construction; 0. E~ger.siana, 
Laurier :\lattack; 0. canaliculata, Laurier Petite-feuille· 
0. glomrrata, Laurier Zaboca, Laurier Cypre ; 0. oblonga: 
Fine-leaf Laurier; Nectandra surinamensis, Laurier Mattack 
Laur~cr Zaboca; N. martinicmsis, Laurier Cypre; Peru~ 
amrruana, Avocado Pear, Zaboca; Pboebt elongata, var. 
lanuotata, var. nov., Laurier Cypre, Laurier Mama z'Enfant. 
-P. c. SHNDLEY. 

Ris~ltati della spedizione biologica Austriaca in Costa­
nca nel ~9_30. R~ccolte b~t~che. Seconda parte. By 
?;;3~c.w Cvroool'ms. /lrcbrvzo Botanico 9: 179-204. Forli, 

The Aust:ian Biological Expedition to Costa R'c 
undertaken 111 1 h' fl 1 a was 

. 930 c te r under the auspices of the Not 
gefmDemschaft der Deutschen \Yissenschaft and th d ' • . -
o r. Orto Porsch of y· Th • e trectton lenna. e present pa . 
upon certain families of I lJ per IS a report 
scriptions of numerous rfe:.nts c? ecte~, and contains de­
plants. Among the wood • 

1 
species, chJefl y of herbaceous 

Baubinia Beguinotii sp ) Pan~ re~rted are the following: 
pre\'touslv onh· rr

0
' m · ~~w.; naun:a rosea Standi., known 

p · .1 r: ntcaragua · B'/1' H' 
eyr.; Mdiosma iraz.um.ris S dl' 1 10 rppocastanum 

mtiflora Tr. & Pl . E . . t~~ ., sp. nov.; .l1arcgrauia 
I. t' . ., ~ugmra rrgrdtssima 0 
a ISJrmum, sp. nov. S, /, . 'sp. nov.; reopanax 

., ;mp ocos rrazuensis, sp. nov. 

Ergebnisse der Osterrei h. 
Expedition x930. n. ;e~schen Biologischen Costa-Rica 
c;sststance of various s eci. ~y G. CuroOONTis, with the 
rscJ.•m Museums in u .... P a

6
hsts. /lnnalen des Naturbistor-

• yy ten 4 . 225 2 v· 
A ltst of the species of cert . · :-. 41. 1enna, J uly I 933· 

the. expedition, chief! G am. famlltes of plants collected by 
bc:ltaceae. The only w~od~rammeae, Orchidaceae, and Lo­
bardtta rostra/a B y plants treated are palms: Rtin-
H W dl urret, sp nov Pb I'd 
p · en ., Geonoma Jongev · . .,H 0 1 ostacbys pulcbra 

flrJtbiana Burrct, sp. nov. agmata · \\'end!., and Bactris 
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Distinctive tropical trees. A pocket guide to sixty distinctive 
tropical trees cultivated in the open in the United States. 
By !\ELLIE IREXE STEvExso:-:. Pp. 66; 4J 4 x 6 1,2; 4 half­
tones. Fayette, Iowa, :\larch I933· Price ~I .oo postpaid. 
The pamphlet describes in non-technical language many 

of the common and some of the rarer tropical trees cultivated 
in the southeastern and southwestern parts of the United 
States, particularly Florida and southern California. There 
are many notes regarding economic applications of the trees 
in their native lands, and usually some account of the nature 
of their wood. The publication is designed primarily for 
winter visitors to the regions in which these trees arc planted. 

The flora of Barro Colorado Island, Panama. By PAUL C. 
STANDLEY. Contributions from the /lrnold /lrbm·etum, No. 
5, pp. 1-178; pls. 1-21; map. Jamaica Plain, Mass., Oct. I, 
1933· 
Barro Colorado Island in Gatun Lake in the Panama Canal 

is the seat of the laboratory for tropical research maintained 
by the Institute for Tropical Research, under the :\ational 
Research Council. It has an area of six square mtles, and a 
shore line of 25 miles; its surface is broken and hilly, with a 
maximum elevation of 537 feet. 

The present flora is based in part upon three earlier lists by 
the same author, but contains new data obtained from exten­
sive collections made recently upon the island. There are 
enumerated 1259 species of flowering plants and cryptogams, 
many of them unknown elsewhere in the Canal Zone. Ver­
nacular names and brief descriptive notes are given for many 
of the species, which include a hig~ percentage of trees a~d 
shrubs several of which are descnbed as new. Of spectal 
interes~ is the report of !.Acme/lea edulis Karst., unknown 
previously from North .America, ~ tree of th~ family Apocy­
naceae with edible fru1t, known 1n Colombta by the name 
Leche y Miel. . . 

The plates illustrate details of the vegetation and some of 
the plants described as new. 



48 TROPICAL WOODS No. 36 

Life zones in the Andes of Venezuela. By CARLO~ E. CHAR-
.. B l'l Pa11 1mrrican r:nion 67: 8: 6zo-6JJ; Illustrated. DOl'\. ll • • 

Washington, D. C., August 1933· 
T he life zones recognized in the .-\ndes of Venezuel~, u_pon 

the basis of the author's e..';ploration and. the ~ubhcat1ons 
(cited in a special bibliography) of other mvestJgators, are 
the following: 

Tropical zone (tierra caliente) , between sea level and an 
elevation of 8oo meters. This covers by far the greater part 
ofVenezuela, and is most Important agriculturally. The forest 
vegetation varies from the rain forests of the upper Mara­
caibo basin to the intermediate or deciduous forests of the 
1aracuy \'alley and Cpper Llano (region of Parapara and 
Ortiz). It may be also a xerophytic growth of spiny Mimo­
saceae and Cacti, as in the La Guayra-Macuto seaboard, or 
purely desert, as in the states of Lara and Falc6n. 

Subtropical zone (tierra temp/ada), at 8oo to 2000 meters. 
The zone ends at the lower limit of wheat cultivation. It is 
abundan~ly covered by luxuriant rain forests, especially in 
the Cord1llera de Ia Costa, along the high point of the Mara­
cay-Ocumare ro~d ~nd the upper Aguada River, but the 
e.xposcd mountam Sides of that range have lost their primi­
u.ve forest a~d are now barren and sometimes deeply eroded. 
1 he subtropical forests in the Andes of Merida are similar 
t~ those: of the Cordillera de la Costa. At the base of the 
Sierra ~e~·ada there is an abundant and rich forest growth. 
Approachm!) the drv )' · · · . 
R. s . c 1mat1c condmons of the Tach1ra 

tver, on the Colomb' bo d th . 
d d Jan r er, e forests are dec1duous, ry, an sparse. 

Temperate zone (( fi , ) 
Th . 1 . rerra rza , at '2000 to 3000 meters. 

C C I mate IS cold ( 8° o J') · 
cipitation than · h4 -54 ·: , With appreciably less pre-

'" t e subtrop•c I Th · 11 restricted to th A a zone. e area IS sma , 
Trujillo. Staple :ro ndean states of Merida, Tachira, and 
has rather po :s are wheat and potatoes. The region 
pastures. or, 5 rubby vegetation and abundant natural 

Paramo zone from 
4800 meters). ' 113

000 m.et~rs to the snow line (46oo to 
There is a ;u~:~~· area, m t~e states just mentioned. 

1SP ay of bnght-colored flowers, and 
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numerous colonies of low shrubs that gradually disappear 
with the altitude. The characteristic plant of the pa_ramo 
is the Frailej6n, various species of Espeletia (Compos1tae). 
- P. c. STANDLEY. 

Timbers of British Guiana. Notes on four timbers recently 
tested at the Forest Products Research Laboratory, 
Princes Risborough. Compiled by the Forest Department 
of British Guiana. Pp. 10; 8,31 x IJ. Georgetown, 1933· 
"The object of this report is .to .make available to the gen-

eral public the results of prehmmary tests o~ ~our of the 
Colony's timbers, viz., Greenheart [Ocolea Rodtoetj, Wallaba 
[Eperua ja/cataj, Purpleheart [Peltogyne pubescens], and 
Crabwood [Carapa guianensis]. These were selecte.d for t~st 
by the Forest Products Research Laboratory, Pnnces RJs­
borough, in preference to a number. of woods from other 
colonies largely because the systematic forest valuation sur­
veys carried out by the Forest Department enabled the 
Conservator of Forests to prove to the satisfaction of the au­
thorities of that institution that the timbers are available in 
commercial quantities and they were therefore worth the 
trouble and expense of carrying out the preliminary test. 
They have all proved sufficiently promising to be recommended 
for further tests on a large scale. 

"The results of these tests and the uses for which the tim­
bers have been recommended have been briefly summarized 
in these notes. A description of the uses to which they are put 
locally and of local experience of their properties has been 
included. A brief account of the forests in which they grow, 
the methods by which they are usually extracted, and the 
habit of the trees is also given, along with the quantities, 
as disclosed by the valuation surveys carried out by the 
Forest Department, that arc available." 

Contributions to the fiora of tropical America: XVI. New 
species and first records from British Guiana, mainly 
collected by Mr. T. A. W. Davis. By N. Y. SANDWITH. 
Kew Bull. Misc. Inj. 323-339· Kew, England, 1933. 
Most of the species listed were obtained by T. A. W. Davis, 
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Assistant Consen·ator of Forests, in the interior of Brit ish 
Guiana, in the savanna and forest country of the Rupununi 
and Takutu ri,·ers and their tributaries, about the base and 
slopes of the Kanaku Mountains, and on Mount Kusad. 
Among the new and old species of woody plants enumerated 
are the following: l/ocbysia crassifolia Warm., known by the 
Arawak name lteballi; Guazuma ulmifolia Lam., Wonam 
(Arawak); Protium Sagotianum March., Kurokai (Arawak) ; 
P. crmalum, sp. nov., Kurokai ; 'letragastris panammsis 
(Engl.) Kuntze, Haiowaballi (Arawak); 'Trichilia leucasltra, 
sp. nov., Ulu (Arawak); Guarea Daoisii, sp. nov., Kufiballi 
(Arav:ak) ; Cedrela odorata L., Red Cedar ; Loxopterygium 
SaKott Hook. f., Hububalli (Arawak); Parkia U/ei (Harms) 
Kuhlm., Uya; Guettarda acreana Krause, Yakki (Arekuna) 
the bark used. by the Makusi Indians in the preparation of 
the arr~w ~~~o~ curare; Cordia trichotoma (Veil.) Arrab., 
Tapa:a1 (\\ apts!ana), Brown Silverballi (Arawak); Ocotea 
can_aluulala (Rich.) Mez, White Silverballi (Arawak) · 
Pstllacantbus plagiopbyllus Eichl., Werokarotika (Arawak). ' 

Les bois de Ia Guayane fr · B R d B . an~a.tse. Y . BENOIST. Archiou 
1~31~/amque s: I: l-292 i 10 figs.; sS plates. Meslin, Caen, 

The total area of French G · . 
of wh1ch 

70 000 
sq k"l ~~a~a IS So,ooo sq. kilometers, 

this memoi; "S th.e I omheters ~~ IOrest land. The purpose of 
• .. aut or pomt · h' · 

remarks, is twofold: (I) t s out m IS m~roductory 
forest products thus f o present an ~numeration of the 
(2) to gt' \'e a de . .ar encountered tn French Guiana. 

scnptton of the · . • 
some woods occurr' · h C microscopic structure of r mg 10 t e olon 
. •or the systematic work h y. 
m the ht:rbarium f h M t e author referred to material 
st':Jcturc was base~ ut ~n us~um de Paris. Study of wood 
V.:h1le stationed in th PC 

1 
spectm~ns collected by the author 

dtseussion is given 
0

: t~ o~y dunng 1913 and 1914. A brief 
lications upon the o d er f~portant explorations and pub­
of Barrere (1749),w: sp~~ ren.ch Guiana, including those 
Dum?nteil (l820), de L~fontame (1752), Noyer (1827), 
Marun.J.avigne (1909) H § parent (186J) , Sagot (1869), 

, . tone, etc. There is also included 
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a concise account of t he .orest composition 
macroscopic features of the woods: . . 

The main portion of the publtcatiOn IS devoted to ~he 
dicotyledonous woods. There is a brief account of_ea~h family, 
a key to the genera, and for each species, a des~r1pt1on. of the 
herbarium material and t he cross and tangen tial sec~10ns of 
the wood, followed by notes on the p~esent potent_Ial uses 
of the timber. There is a key to the spec1es on the basts _of_ the 
minute anatomy of t he wood. Other features are a bJbhog­
raphy, figures and pla tes, an alphabetical index to families, 
genera and species, and a check list of vernacular names.­
L. WILLIAMS, Field M useum of Natural History. 

Descriptions d'especes nouvelles de phanerogames sud­
americaines . B y R. BENOIST. Bull. Societe Botanique de 
France So: 333-336. Paris, Sept. 10, 1933. 
The plan_ts described as new are the following, all except 

the .last ~rng fr?m Ecuador: CJ'ovomita aequatorimsis; Sau­
rauta mo;andensts an? S. hypomalla; Matisia coloradorum, 
a tree of 2o I?eters, ~1th soft yellowish wood; Salacia Colasi, 
from the lquttos reg1on of eastern Peru. 

Les caracteres essentiels de la famille des S b t 
et revision du genre V arronia B F Ce esFen aceae 
Pp 1-n1 • l fi ' y RHR. • V. RIESEN 

• :7 , P · I; gs. I~. Geneva, r933. · · 
The author finds that the rou f I . 

th_e Cordieae and referred ~o ttfe ofap ~nts some~lmes termed 
st1tute a distinct family th S b rnlly Boragmaceae con­
referable the groups typifiede be ehtenaceae, to which are 
tr_opium, and 'Tournejortia T hy t e g~nera Cordia, Helio­
dlscards, distributing th . . e genenc name Cordia he 
g e spectes common! f, d 

enus among the genera M F . y re erre to that 
Sebestena Gaertn. Ca/v-t~t yxad. rBJes~n, Collococcus P. Br 
p B V. . • .n raco~ ta ntt & W'l ., 
F. r., arromopsis Friesen (t 'fi d b Is., Varronia 
. resen), Montjolya Friesen (b YP~ e y Cordia oi/licau/is 
L; Varronia curassaoica J acq )seU/ on lAntana bullata L 

D 
ntana corymbosa L) Ger . ' h marronia Friesen (typ~' 

esv Th . , ascant us P Br d C ' 
for t}~ . ese gen~ra are described briefl . d.' an . ordiopsis 

elr separation. y, an a key IS supplied 
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Vorro11ia alone is t reated in detail, 2o species being referred 
to it. For each of these there is supplied a description, usually 
the original one, sometimes eme?~ed, syn?nymy, a n.d list s 
of specimens examined. One Boh\'lan spe~1es, V.· J!ndgesii, 
is described as new. The paper concludes w1th a b1bhography 
of the works consulted.-P. C. STANDLEY. 

Esquisse phytogeographique de 1' Argentine subtropicale 
et de ses relations avec la geobotanique sud-americaine. 
By LuciE:-.- HAUMA~. Bull. Soc. Roy . de Bot. de B elgique 
64: 1: 1o-64; pl. 1- 16 (including map) . Brussels, 1931. 
Subtropical forest of the Territory of Misiones. In north-

e~stcrn Argentina, between the Alto Parana and U ruguay 
n.'·ers, and between Paraguay and Brazil, lies Misiones, whose 
h11ls do not exceed 500 meters in elevation. The clim a te is 
moist, with almost 100 days of. rain, and a precipitation o f 
1~18o em. The ~ppcr tw0-th1rds of the region is covered 
v.•t.h a superb ~ontmuous forest, almost tropical in character, 
wh•ch extends •~to eastern Paraguay and the Brazilian states 
of Santa Cathan~a, Parana, and Rio Grande do Sui. H ere are 
~ound all the ordmary features of rain forest only to a lesser 
.egree .than nearer . the equator-\·arious 'levels of dense 

'egetatJon reprt .. 'Sentmg a great numbe f c .,. 1 
arborescent fer b b . r o 1am1 1es, pa ms, 
h I 

ns, am oos, hanas, and epiph"·tes. There a re 
owe\er, on y two palm . h ' ' 

leave-d ~larant r s, t\\o or t ree tree ferns and large-
aceae, Iour or five b boo d d 

of lianas and e i hvtes am s, a n some ozens 
trees and shru6/p~obabh~~.~~e total number of species of 
larger trees of thes. , · 1 not exceed 250. Among t he 
Fuus, PbJrolacca ~co~et ;lests are species of Araucaria, 
many Leguminos~e R ra, oebe, Necta11dra, Prunus, / nga, 
/try:, !lex, Ltubra c' 'L u~a.ceace, Cedrela, dlcbornea, Diatenop-
"1 , r,~orura ase · A .d 
Jacaranda, and nume ' h arta, n.spt osperma, CJ'ecoma, 
usually arc of very ~~us ;t er gro~J?S · Although the forests 
especially abundant a •~e h ompos1t1on, certain species are 
?f the forest arc Pe}r~p~,0~~ ers d~minate locally. The giants 
u~portant trees arc C~dre7 dub~u.m and CJ'ecoma ipe. Other 
Prptadmia rigida, Entrrolohi a ./iss zits ~~r: , dpuleia pra_ecox_, 

um comorturlrquum,Baslardtopsts 
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densijlora, and species of Holocalyx, Cabralea, Cordia, Pata­
gonula, and Fagara. 
.. The savanna of southern M isiones and Corrientes. 
I he savanna occupies the regions of less rainfall 12o-1 50 
c?l., and seems dependent also upon the nature of the soil. 
1 o a botanist it is fascinating because of its great profusion 
throu?hout the year of showy-flowered plants, although its 
flora IS less well known, as yet, than that of the forest. The 
southern limit of the subtropical savanna is difficult to indi­
cate, because southward the tropical species gradually are 
~eplaced by those of temperate genera. Although the rainfall 
IS abundant and evenly distributed, the vegetation is of a 
xeromorphous character, perhaps as a result of the high 
mean temperature. The vegetation is chiefly herbaceous 
grasses being especially abundant, but there are some shrub~ 
-three palms, Cocos yatay Mart., C. poni Haum., Diplo­
tbtmium campestre l\Iart.; and representatives of such groups 
as Scbinus, Anonaceae, Compositae, Leguminosae, Eu­
phorbiaceae, and l\lalvaceae. There are extensive tracts of 
swampy or marshy land. In places there are also small areas 
of forest, composed of immigrants from the eastern forests: 
Pata'(onula, Luebea, Lonchocarpus, Fims, 1ab~rna~montana, 
Ocotea, Sebastiania, Inga, and members of other genera. 

Forests and savannas of the Chaco. This province, often 
called the Gran Chaco, is limited on the east by the Paraguay 
and Parana rivers, on the west by the foothills of the Andes; 
on the south it merges towards 28° latitude with the prairies 
of the pampas. The climate is characterized by a rapid and 
regular diminution of rainfall from east to west, of IJO to 
6o em., while there is a corresponding increase in temperature, 
in spite of the lower minimum temperatures of wi?ter .. The 
region has the appearance of a perfectly level plam, wh?se 
elevation does not exceed 200 meters; ItS S01l1s very fert1le, 
although still only in small part under cultivation. The two 
types of vegetation are xerophilous forest a~<~ savannas. 

The dry forest. Its aspect and composition vary some­
what, although progressively and almost imperceptibly, 
from east to west, the forest being dense eastward but open 
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54 b . f 
. h . t The dom'lnating trees and shru s are species o m t e v. es . · d c ' z. 

b . . P . R precbtia Capparzs, an occotova, 
Sc mopsu, rosoptJ, 11 ' L . · B ' 
and Aspidospmna qtubracbo-blanro. Sr •t~opsu atansae, 
Ouebracho colorado, is exploited for tannmg, the w~d dor 
i~s extract being exported. T~e ~ther Quebracho c~ ora o, 
s. Lormt:ii, less rich in tanmn, 1s even more explo1te~ for 
its extremely hard and resistant w~, used exclusl~ely 
in Argentina for railroad ties. Prosopts alba and P. mgra 
are so abundant and so useful to the inhabitants that they 
are sometimes called merely a,-bol, t he t ree par e.'l(cellence. 
Besides the trees there are many shrubs, of such genera as 
Acacia, Coccoloba, Porlieria, and Bulnesia. Most of the woody 
plants shed their leaves in winter. 

The savanna. T his is rich in species, especially grasses, in 
the east, but apparently poorer in elements westward. The 
most important feature is the enormous abundance of a 
tall palm, the Caranday, Copernicia australis, that often 
forms true forests of great extent. T here are also isolated 
trees of .Acacia Farnuiana, Prosopis nandubay, Gourliaea, 
Cborisia, Scbinus depmdms, etc. 

Wet f orests. Limited to the banks of streams or lagoons, 
these are of small extent, but rich in species, and interesting 
floristically. Th~~r elements .are derived in large part from 
the South-Braz1ltan forest, tn part from the forests of the 
west. 

Halophilo!ls vege~ation. In places where the soil is im­
pr~nated .wnh alkalme salts there is a distinct type of vege­
tatton, chtefly her~ac~ous, but including such shrubs as 
Maytmus pa,-ag~a:mms and Pr~sopis ruscijolia. 

Tucuman-BoliVIan forest. ~4ytng between the xerophilous 
forest of the Chaco and the stiLl more xerophilous vegetation 
of the central ~nde~ above 3000 meters, this forest is the 
result of local cl!mattc conditions; the humid winds from the 
east, a fter cro~smg ~he Chaco plains, suddenly give up here 
th.c rest of thctr n;otsture. At the foot of the mountains the 
ramfall dou btless 1s more than 150 em. The region has been 
settl~ fo~ three centuries, and the vegetation greatly 
modtficd. fhere are local d f · f an o ten comp!tcated zones o 
vegetation, dependent upon rainfall and elevation. T he 
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humid subtropical forest is less tropical than that of l\lisiones; 
the trees are lower and less diversified; palms, bamboos, and 
tree ferns are absent. For the greater part of rhis association 
the dominating trees are Phoebe porpbyrea, CJ'ipuana tipa, 
Juglans australis, Cedrela Lilloi, Tecoma Avellanedae, and, 
locally, Myroxylon peruifermn, Calycophyllum multijiorum, 
Enterolobium timbouva, and Piptadenia macrocarpa. On the 
mountain slopes above 1200 meters, where the climate is still 
humid but cold, there are elements that characterize the 
upper limit of the forests. Typical trees are Alnus jorullmsis 
var. Spachii, Polylepis australis, Podocarpus Parlat()rti, 
Prunus tucumanensis, and Eugenia malo, besides many shrubs 
of the Compositae. 

The paper concludes with a resume of the geobotany of 
extra-tropical South America and a tabular scheme for its 
classification.-P. C. STANDLEY. 

Contribui~io a identifica~io micrographica das nossas 
madeiras. By Jos£ ARANHA PEREIRA. Bul. No. 9, Escola 
Polytechnica de Sao Paulo. Pp. 165; 7 x ro ; 130 photo­
micrographs. Sao Paulo, Brazil, June '933· 
In his introductory notes the author gives a historical 

summary of the growth of knowledge of woods in E~rope 
and the United States and the development of tts expenmen­
tal values· determination of physical and mechanical prop­
erties bas~d upon uniform tes.ts; microscopic. identificati?n 
as a means of determining phystcal and mechamcal properttes 
in the application of timb~rs; and the qu~stion of a~d modern 
tendencies in the productton of ttmber tn the vanous coun­
tries. The author proceeds to empha~ize .the need of impro~'­
ing the knowledge of woods occurring tn the ~tate of Sao 
Paulo and the initiative taken at the Laboratono de Ensato 
de Materiaes to study their physical _and mechanical prop­
erties, also the importance of replacmg vernacul~r names 
by a scientific nomenclature. ~he:e fol~~ws an outltne of t~e 
basic principles of microscoptc 1denttficanon and a bnef 
history of the systematic work on wood structure beg1.1n at 
the laboratory in 1931. 



TROPICAL WOODS No. 36 

Part 1 is devoted to definitions, aided by a number of 
descriptive photomicrographs, of the principal elements i.n 
the :matom\' of wood. This includes notes on the macroscopic 
examinatio; of a trans,·erse section, bark, sap, heartwood, 
pith, growth rings and the chemical composition; also the 
macroscopic structure in reference to vessels, fibers, rays, 
parenchyma. vessel contents, growth layers, etc. . 

Part 11 deals with the technical aspects of the work, w1th 
particular reference to the treatment of wood for cutting 
sections and the preparation of microscopic slides; and the 
technique of photomicrography. A list of references is also 
included. 

The first section of Part I II is a page index to the species 
studied. The second section is devoted to notes on t he micro­
s:opic examination of 51 species of woods, of which 50 are 
dtcotyledonous. The Gymnosperms described are /lraucaria 
br~silimsis Ric~.-Lamb. and Podocarpus sp., preceded by a 
brref account ot ~he essential differe.nces between the Gymno­
sperms and Angiosperms. In each mstance there is shown a 
photomicrc:>graph of the trans,·erse and longitudinal sections 
of. the spec.'es, the local name is gi,·en, and a description of the 
m1c:oscop1c str~cturc base~ on cross, tangential, and radial 
secuons.-L. \\ ILLIAMS, Fttld .\1uuum of Natural Histor)'· 

Estudo dos caracteres physicos e mecanicos das madeiras. 
By FREDERICO A. BROTERO. Boletim ~0 8 E 1 p 1 h . d s- £> .. • , sco a 0 y-
tec mea c ao aulo, Laboratorio de Ensaio de .Materiacs. 
l'p. so; 7 X IO; 17 figs.; J folded table. Sao Paulo Brazil 
March 1932. ' ' 
The first part of the bulletin descr.lbes th h d 

1 d 
· . h h . e met o s em-

p oyc tn tcstmg t c p ys1cal and mech . 1 h f ·ood 1'h d . antca c aracters o 
w s. e sccon part gives the result f d 
B 

')' 1 · s o tests ma e upon 
razt tan WOO( s, chiefly of the Stat f s~ p 1 h 

considered being Pcroba Rosa .11 c.; ao au o, t. ose 
do Parana, /Jraucaria brasi/ian,. spt. osperma sp.; Pmho 
gtrana· Cambar't "1 · . a, CanJarana, Cabralea can-

' • • , w. oqutnza pol;•t. J. E 
lyplus kmgijolia and E. rostr . J 1101'f :1a~ ucal.ypto, Euc~­
Macacahuba PlatymiJ . ata, acare, Psptadema commums; 

' ctum sp.; Massarand uba, Mimusops 
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sp.; Pau Roxo, Pe/togynt sp.; Sucupira, Bowdichia sp.; Pau 
t\larfim, Balfourodmdron Riedelianum. . . . . 

The third part treats of the micrographic 1dcnnficat1on of 
the woods of Pinho do Parana, Cambar:l, Canjarana, and 
Pau Marfim, all of which are illustrated by photomicrographs 
of transverse and longitudinal sections of the wood. 

Plantes nouvelles ou peu connues de la region amazonienne. 
By A. DucKE . ./lrchiuos ]ard. Bot. Rio de ]antiro 6: I-IO]; 

pls. 1-11. Rio de J aneiro, J an. 1933· 
The paper consists wholly of descriptions of numerous new 

species of the Amazon Valley, or of notes upon old ones, and 
it contains a large amount of new information regarding the 
Amazonian flora. Among new or noteworthy woody plants 
are the following : Ogcodeia uenosa, n. sp., vernacular name 
Quina; 0. amara Ducke, Balsamo, Quina; Brosimopsis obo­
uata, n. sp., Murure; lryanlhtra tricornis, n. sp., Punan; 
Couepia /ongipendula Pilger, Castanha de Gallinha, Castanha 
Pcndula; Cedrtlinga catenaejormis Ducke, Yacayad; Eperua 
purpurta Benth., Jebaro, Yebaro; E. lmcantba Benth., 
Yauacano, Jauacano; E. oleijtra, n. sp., Jacarc-copahiba, 
whose balsam is exported for varnish making; Clatbrotropis 
macrocarpa, n. sp., Cabory, Timb6 Pao; Vocbysia ma.v:ima, 
n. sp., Quaruba, Cedro-rana; Htuta guianmsis var. cuntala 
(Hub.), n. comb., Seringueira da Terra Firme, S. Itauba 
(Brazil), Shiringa Amarilla, S. del Cerro (Peru); S. lutta var. 
pilosula, n. var., Seringueira ltauba; /f. Bmtbamiana :\Iuell. 
Arg., Seringueira Chicote; H. mtmbranacta Mucll. Arg., 
Seringucira da Catinga, S. itaubarana; Platonia insignis 
Mart., Bacury, Bacury-assu; Lucuma disupala (Krause) 
Duckc, Abiurana Grande, Cutitiriba-rana, Guajad; Sidtr­
oxylon cyrtobotryum Mart., said to produce the Bnlata Rosada, 
as docs also S. resinijerum Ducke; Chrysopy/lum t'.\·imium1 

n. sp., Massaranduba-rana; Ecclinusa balata Duckc, Abiu­
rana, Coquirana, Ucuquirana, Balata, whose latex yields 
the resin called Balata Inferior; E. spuria, n. sp., Ucuquirana 
Bravo. 

There are extensive notes regarding the genera Parkia 
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(in which the new sections Plat;•parkia and Sphauoparlcia 
are proposed), Hrvea, and Dicranosty(es. Several n~w genera 
are described: I' ataireopsis (Legummosae), Nyctualantbus 
(Rutaceae), Doduastigma (Euphorbiace~e), Anomaloca/y)( 
(Euphorbiaceae), Pol)gonantbus (£uphorbJaceae), and Botry­
an·hma (Rubiaceae).-P. C. STANDLEY. 

Novo genero de Celastraceas da Bora amazonica. By J. GE­
RALDO KliHL~I\SN. Arcbivos 'Jard. Bot. Rio de Janeiro 6: 
IO~)"·llt;pl. 12. Riode Janeiro, J an. 1933. 
Contains a description of the new genus Goniodiscus, of 

the ~elas~raceae, with a single species, G. daeospermus, a 
medmm-s1zed tree of the State of Amazonas, Brazil. Its 
seeds contain a high percentage of oil, which is the basis of a 
small local industry. The vernacular names are Cabe~a de 
Cutia, Andirobinha, and Mapia. 

Contribui~ao para a Bora do Itatiaia. By J. GERALDO KoHL­
MAl\~ and P. CAMPOS PoRTO. Arcbiuos 'Jard. Bot. R io de 
'Jmu:ro 6: IIJ-I 17; pis. 13, 14. Rio de Janeiro, J an. 1933. 
A small tree of ~Iount ltatiaia is described as new under 

the name Ormosia Getuliana. ' 

Sur la question forestiere et Pimportance b' ~ hi 
d . • 10geograp que 
es reserves forestieres au Bresil m· tertr . al B p 

L B OplC . y AUL 
Eooux. u/1. Soc. Ro)'ale Beige de Glo ra bia f 

PP· I2I-IJ2. Brussels, 1932. g P > asc. 2 > 

Certain new technical terms are proposed . d b 
th h 1 c . or ment10ne y e aut or, name y, IOrcstobotamste fo b . 
man Forstbotaniker, Forstbotanik) .' ro/e~t~ ~tamque ~Ger­
of forest formations· forestobiolog·' c es o o!Pe, the SCience 

h . • te, 10resr bJO!og . c 
te: nologte; forestodendrologie. Y, !Oresto-

fhe forestry question, so important in B . 
vast forests of that country has razll because of the 
h . > attracted m h · 

t ere. dunng the past few years. Brazil ha uc attent ion 
certain number of excellent r0 t b s_long possessed a 
. . . '' res otantst d . Instttuttons qualified in forestry k s an vanous 

. d . wor , and ther h b organ1ze a nattonal institution th s · e as een 
' e ervt~o Florestal Brasil, 
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which publishes the interesting Boletim do Servi~o Florestal 
(Rio. ~e ~aneiro). Brazil has a future of rich potentiality, 
and tt IS difficult to overestimate the importance of conserving 
her forests for the future. 

There is much needed at the present time a forest bib­
liography of Brazil, to include all works pertaining to its 
woody plants. Mention is made of the more important sources 
of such material. 

In August I9JI, there was organized in Rio de J aneiro 
the Sociedade dos Amigos das Arvores, whose purpose is the 
protection of the Brazilian Aora. Dr. A. J. de Sampaio of this 
society was invited by the Prefect of the Federal District 
to participate in the operations of the Conselho Technico 
Florestal, and through his intervention the society obtained 
a decree establishing the forest reserve of 1 tapeba. Another 
reserve established through the efforts of Dr. Sampaio is the 
Biologic Reserve of Itapuca, in the State of Rio de Janeiro. 
The State of Minas Geraes, which has suffered heavily by 
the destruction of its forests, has decreed the establishment of 
a botanical garden, and forest reserves in typical vegetation 
zones of the public lands. 

There are brief descriptions of the reserves already estab­
lished in Brazil: Alto da Serra, in Sao Paulo, at an average 
elevation of 850'-950 meters, where ~here is a r~searc_h labora­
tory; Itatiaya, on the borders of Rto de Janetro, Sao Paulo, 
and Minas Geraes, probably wtth the htghest mountains of 
Brazil, where there is a Biologic Station; Macacu, south of 
Novo Friburgo, which protec.ts the water supply of Rto; 
Itumirim a section of the caatmga or dry forest of the State 
of Bahia.' and Catu-Utinga, which protects the water supply 
of Belem', State of PanL- P. C. STANDLEY. 

Timber studies of Chinese trees. IV. Anatomical studies 
and identification of Chinese softw~ods. I. Br Y. TANG. 
Bulletin of the Fan Memorial Insltlule of Brology 4: 7: 
2o9-268; pis. 9· Peiping, China, March 16, 1933· 
The report covers 41 species of ~4 ~cne:a of Gymnosperms. 

There are notes on the size and dtstnbuuon of the trees, the 
appearance of the bark, general propertieS of the woods, and 
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d . . f h gross and minute anatomy of the woods. cscnpt10ns o t. e · 1 bl 
Th . k the ,,·oods b'-· genera; also two arge ta es ere 1s a ·ey to • ' f h · 

• • 11 ol· t he distinctive features o t e spec1es. summanzmg a 11 1 · 
Comprising-the fi rst two plates are 36 sma , natu ra -st.ze 
photographs of cross sections; t he other seven plates consist 
of 12 photomicrographs each. 

A revision of the genus Rhodoleia. By A. \Y. ExELL. Sun­
yatstnia 1 : 95 102; pl. 25-28. Hongkong, J uly 1933· 
The genus Rbodolria of the Hamamelid~ceae c?n~ists ?f 

se\·en species, all of which are con:tparat1vely. h m1ted '·" 
range. Four of the species occur in Chma, two bemg ~nde.mtc 
t here, in Hongkong and Yunnan, the other two :angmg JU~t 
outside Chinese territory. The three other spec1es occur m 
Sumatra and the l\lalay ·Peninsula. They arc shrnbs or trees, 
attaining a height of at least fifty feet . R. Fon·estii Chun is 
described as new from Yunnan and Upper Burma, and R. 
subcordata Excll from Pahang. For R. 'I'e;·smannii Miq. 
of Sumatra there are reported the vernacular names Kajoe 
Barana, Santoc, and Katji Barana. 

The Combretaceae of China. By A. \Y. ExELL. Stm)'alsenia 
1: 8 5""!14; pl. 21-23. Hongkong, J uly 1933. 
T~e Combretaceae, being a family mainly confined to the 

troptc~, arc poorly represented in China. In the present enu­
~c:auon. t.hcr_e are repo~ted six species of Combretum, 
~uzsqualrs mdrca, four spec1es of :ferminalia and Lumnitz"a 
rau~osa. Keys ar: s~ppl.ied for separa ting, the genera and 
spe~esJ and there IS Cltauon of synonymy and of specimens 
studied. Combretum yunnanenu, described as new, extends to 
Burma and the :Malay Peninsula. 

Tutcher's enu~eration of Kwantung plants in the reports 
on the botarucal and forestry department of Hongkong. 
Bky w1oo1 N~YOl1NG CHLN. Sunyatsenia 1:157-187. H ong­

ong u y '933· 
ln thf annual reports of the Botanical and Forestry Depart­

ment 0 Hongkong, 1913 to 1918, Superintendent W illiam 
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James Tutcher published lists of plants not previously known 
to occur in Hongkong, the Hongkong '\iew Territories, and 
Kwantung. These lists include five new species and one new 
variety, and 190 additional species. Since the reports had a 
limited distribution, and are not available to manv students 
of Chinese botany, the "supplements" in which 'these lists 
appeared are here reprinted. 

The strength and composition of some tropical woods of 
Siam. (In Japanese, with summary in English.) By 
IHACHIRO MIURA and TEtSUKE YoSHlD/1. Bul. No. 17, 
Tokyo Imperial University Forests. Pp. 39; 7!4 x Io}(; 
10 plates; 9 text figs. T okyo, 1933. 
This bulletin deals with the physical, mechanical, and 

chemical properties of five timbers, namely, Dalbergia 
cochinchinensis and Dalbergia sp. (Rosewood), Diospyros 
mol/is (Ebony), Cassia siamea (Ironwood), and Pterocarpus 
indicus (Pradu). Among the illustrations are photomicrO­
graphs of the cross, radial, and tangential sections of the 
woods. 

Especes et varietes nouvelles du genre Quercus. By Al~tEE 
CAMUS. Bull. Socilt! Botaniqru de France So: 353-355· 
Paris, Sept. 10, 1933. 
Among the new Oaks described arc Y<,u_ercus breoistyla, from 

Malacca, and ~· daichangensis, from Da1-chang, S1am. 

Philippine Rutaceae-Aurantioideae (Revisio Auran~a­
cearum vn). By TYOZABURO TANAKA. Trans. Nat. Hut. 
Soc. Formosa zz: 418-433; Dec. I9J'l. 
Study of the Citrus gr.o~p ?f the. family Rutaccae has ma_de 

slow progress in the _I'hlll~p!ncs s~n;c 1923, ~h7n 31 spe.c~es 
and 7 varieties were hsted m Mcrnll s Emmwatt,01J of Phrl~p­
pine Flowering Plants, but the prcsen~ authors recent 10-

vestigations necessitate some changes 10 nomenclature and 
classification. In the Jist here presen~cd there ;rc rccogn;zcd 

0 species and 16 varieties from the tslands. J:\otes arc g~ven 
~egarding their general distribution, and several new vanetal 
names arc proposed. 

. -~- ·- ....... _•_;;-
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descriptions of the gross and minute anatomy of the woods. 
There is a key to the woods by genera ; also two large ta~les 
summarizing all of the distinctive features of the spec1~s. 
Comprising- the fi rst two plates are 36 small, natural-s~ze 
photographs of cross sections; the other seven plates cons1st 

of 12 photomicrographs each. 

A revision of the genus Rhodoleia. By A. W. ExEL L . Sun­
Jalsmia 1: 95 101; pl. 15-18. Hongkong, July 1933·. 
The genus Rbodoleia of the Hamamclid~ceae c?n~1sts ?f 

seven species, all of which are co~parauvely. hmtted '·" 
range. Four of the species occur in China, two bemg ~nde.mlC 
there, in B ongkong and Yunnan, the other two rangmg JUSt 
outside Chinese territory. The three other species occur in 
Sumatra ami the Malay Peninsula. They are shrubs or trees, 
attaining a height of at least fifty feet . R. Forrestii Chun is 
described as new from Yunnan and Upper Burma, and R. 
subcordata Excll from Pahang. For R. 'l'eysmannii Miq. 
of Sumatra there arc reported the vernacular names Kajoe 
Barana, Santoe, and Katji Barana. 

The Combretaceae of China. By A. \Y. ExELL. Sunyatsmia 
1: 85-94; pl. '11-'lJ. Hongkong, July 1933. 
The Combretaceae, being a familv mainlv confined to the 

tropic~, are pO<•rly represented in China. In' the present enu­
me~auon. t.her: are rcpo~tcd six species of Combretum, 
ff<Jmqua/u mdrca, four speCies of 'I' trminalia and L umnitura 
racet?1osa. Keys ar7 s~ppl.ied for separating the genera and 
spec~es, and t here IS cttatton of synonymy and of specimens 
studted. Combr~tum )'tmnanense, described as new, extends t o 
Burma and the Malay Peninsula. 

Tutcher's enu~eration of Kwantung plants in the reports 
on the botamcal and forestry department of Hongkong. 
By WooN-YouNG CHUN. Sunyatsenia I: 157_187. Hong­
kong July 1933· 
In the annual reports of the Botanical and Forestry Depart­

ment of H ongkong, 1913 to 1918, Superintendent William 
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J ames T~tcher published lists of plants not previously known 
to occur m Hongk~ng, .the Hongkong New Territories, and 
Kw.antung. These ltsts mclude five new species and one new 
~ar.tety, ~nd. I~ additional species. Since the reports had a 
h m1ted dtstnbuuon, and are not available to manv students 
of Chinese botany, the "supplements" in which ·these lists 
a ppeared are here reprinted. 

The strength and composition of some tropical woods of 
Siam. (I n J apanese, with summary in English.) By 
IHACHIRO MIURA and TEISUKE YosHIDA. 13ul. No. 17, 

T okyo Imperial University Forests. Pp. 39i 7~ x 1o;{; 
to plates; 9 text figs. Tokyo, 1933. 
This bulletin deals with the physical, mechanical, and 

chemical p roperties of five timbers, namely, Dalbergia 
cocbincbinensis and Dalbergia sp. (Rosewood), Diospyros 
mol/is (Ebony), Cassia siamea (I ronwood), and Pterocarpus 
indicus (P radu) . Among the illustrations are photomicro­
graphs of t he cross, radial, and tangential sections of the 

woods. 

Especes et varietes nouvelles du genre Quercus. By AIMEE 
CAMUS. Bull. Socilte Botanique de France So: 353-355· 
Paris, Sept. 10, 1933· 
Among the new Oaks described are §<.,u~cus breoi.sty!a, from 

Malacca, and It· daicbangensis, from Dat-chang, Starn. 

Philippine Rutaceae-Aurantioideae (Revisio Auran~a­
cearum VII). By TvozABURO TANAKA. 'J'rans. Nat. Hut. 

Soc. Formosa 22: 418-433; Dec. 1 93~· 
Stud of the Citrus group of the famtly Rutaceae has ma.de 

y . h Phili incs since 1923, when JI spectes 
slow pro~re~s m t \ sted ~~ Merrill's Enumeration of Pbilip­
a~d 7 vanet t.es were I but the ,resent author's recent in­
ptne Flowermg Pl~nts, ch~n es in nomenclature and 
vestigations necesstta~e s~me ese~tcd there arc recognized 
classification. In the ~tst. ef;o~ the islands. Notes arc given 
so species an~ x6 vaneltdt~s 'b t'on and several new \·arictal 
regarding the1r genera tstn u 

1 
' 

names are proposed. 

• 
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General remarks on the genus Fortunella .. By TvoZA~URO 

T A!'AKA. Studio Citroiogica, '[anaka C:tnu E."<pertmenl 
Station< : z: 14I-lli4. 'Sov. I9Jl ; and 6: I : 19-40, J uly 1933. 
J apane;c, with E~glish summary·. F~rtunrlla. Swingl.c is a 

valid genus of the Rutaccae, cons1stmg of SIX spectcs of 
kumqti'ats. F. obouata Hort. ex T~naka is descri.bed as. new, 
and the new name F. polyandra tRidley) Tanaka 1~ pubhsh~d. 
Original descriptions of all the spectes are reprmted! w1th 
rcdcscriptions of the trpe and other authentiC spec1m~ns. 
l\ tcasuremcnts are given of the fruits of fiv~ of the spec1cs, 
and notes regarding their J apanese and Chmese vernacular 
names. 

Contributions to the fiora of Burma: XI. By C. E . C. 
FtscHER. Kt·w Bull. Misc. Jnj. 364- 366. Kew, England, 
1933· 
Palaquium Sulcoti is described as new, a tree of the family 

Sapotac~:ae. Vernacular name, Pyinlebyin . " Blaze purple 
or brick-red, exuding milky juice; heartwood dark red." 

Taiwania in Burma- a new record. Bv \1. Y. ORR. Notes 
from tbe Ro)•al Botanic Gardm, Edinb~trgh 18: 86: 6. Edin­
burgh, April 1933. 
The peculiar monotypic genius of conifers CJ'aiwania, 

was found originally on 1\ lount ~lorrison Form~sa in 1nn4 
d d

. ) ) 7- , 

an was tscovered in northwestern Yunnan in 1916. It has 
b;en reported only from these two regions, and has been 
Cited as a remarkable example of discontinuous distribution. 
~here has ~cen discov~red recently in the Edinburgh H erba­
nu~ a ~pe~tmen of thts tree, collected in 19 12 in the M yit­
kylna d1stnct of Upper Burma, the vernacular name being 
reported as Shoak. 

Additions to the fiora of the Malay Peninsula. By M . R. 
J ~ENDERSON . Gardens' Bull~tin, Straits Selllement.r 7: 87-
t.S; pl. •s-J'l. Smgapore, May Io, 1933 . 
Forty-five species of flowering plants are recorded as 
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ad~itions to the ~?ra of the ~lalay Peninsula, ~9 being de­
scnbed as new. Nme genera are reported for the first rime 
fro~ the a~ea-dcanthopanax, /linsliara, Cipadu.ra, Kee­
nan:a, My~:ophyllum, Pi.rlacia, Rirhrriella, Sum!Jauiop.ri.r, 
and .SJ•copst.r. Among the new species of woody plants are 
Gomotbalamus tortilipelalum, i\Ialaya name Kenerak; D)'SOX­

ylum undulatum, Sakai name Sirai (Sera!), the sapwood yel­
low, the heartwood reddish orange; D. Cornrri, Malay names 
Chengku~ng, Gapis, and Bekak, sapwood white, heartwood 
da.rk reddtsh brown, the wood hard but easily split and rather 
bnttle; Acantbopanax malayana Sakai name Berlaki · 
Richerie/la malayana, Malay nam~ Pokok Surangkcng, th~ 
wood used for rafters and firewood. 

Notes on Malayan Dipterocarpaceae I. By C. F. SvMI!IIC­
TON. Garde~.r' Bulletin, Stmits Settlements 7 : 129 159; 
pl. 33-47. Smgapore, May 10, 1933. 
Study of the collections at Kew "reveals the necessiw for 

readjustment of our conception of tht: botanical scams of ~orne 
of our trees and considerable reduction to synonymy with the 
consequent alteration of some of the accepted names." 
The paper is devoted mainly to notes regarding species of 
Shorea, but also treats Balanocarpus multiflorus. There are 
extensive notes regarding synonymy, distinguishing characters 
of the species, distribution, and vernacular names. 

Enumeration of Malayan Ebenaceae (with brief descriptions 
of new and noteworthy species). By R. C. BAKHLtZEN 
VAN DEN BRINK. Garden.r' Bulletin, Straits Sdtlrments 
7 : 16I-189; pl. 48-50. Singapore, \lay 10, 1933· 
The present list of 16~ species of Dio.!p?ro.r IS a preliminary 

survey of the group as 1t IS represented tn the 1\lalay A_rcht­
pelago and Peninsula. Since there are no well:defincd citffer­
ences between Dio.rpyro.r and Maba, the lat~er IS merged With 
the former as a subgenus. Many new comb1nat1~ns arc m.ade 
in specific names, and very numerous new sp:c1cs are. diag­
nosed. Three additional subgenera are recogn1zcd: llumt'o-
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dmdron Bakh. Cargi/iia 1R. Br.) Bakh., and E u-Diosp.vros 
(L.) Bakh. Ve;nacular names are indica:e~ for ~ few of the 
species: D. baloen-idjotk Bakh., Baloen tdjoe~, m Sumatra; 
D. malam Bakh., ;\blam, Kajoe malam, tn Borneo; D. 
paraotsi Bakh., Paraoesi, in Borneo. 

Fourth report on plantation rubber in the Middle East, 1932. 
By H. N. WHITFORD. Pub. by Rubber Manufacturers 
Association, Inc., ~so West 57th Street, New York, 1932. 
"This report is based on investigations made in the Middle 

East from July 15,1931 to June 15,1932 .. . . It describes in 
some detail the human elements which go to make up the 
organizations of the European Estates and their response 
to the changing economic conditions. The standard methods 
of cultivation of Hevea by Europeans, built up by t hirty 
years of experience, calls for an expensive outlay both in 
planting and production. The economic conditions have 
forced some changes in these methods. It is of vital interest 
to know. how .the. rubber tree itself will respond to these 
changes m culuvauon and treatment. Hence the necessitv of 
a knowledge of the behavior of the Hevea under a new se't of 
environmental conditions. T~e studi~ of the biological 
response of Hevea under vanous envtronmental situations 
made during the past year, reinforce conclusions formed as a 
result of studies of the previous years. These conclusions are 
tha~ many of the fundamental principles which form the 
basts for the standard m:th~s of Europeans need, to say the 
least, a careful re-examtnatton as to their soundness both 
from a biological and economic standpoint. The fact that 
Hevta has responded to t?e treatment accorded it by the 
s~andard, and at the same time expensive, methods of cult iva­
tion may_ have been due to the fact that it is a hard tree. 
Some behev~, however, that a r~dical change in culti~ation 
methods, wh1ch are at the same time less expens· · ~ IVC1 IS neces-
sary 1or the best response of Hevea. There~ore ·t · d d 
ad · 11 1· ~ II · . 11 

1 IS eemc VISa > e tO ( ISCUSS JU y In thiS report the cJ . f h 
h b 

. atms o t ose 
w o ehevc that forestry methods may eventuall re lace 
the present standard methods." y p 
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Ergebnisse der Reise von Dr. A. U. Dani.ker nach Neu­

Caledoni~n und den Loyalty-lnseln (1924 6). Katalog 
de~ Ptendophyta und Embryophyta siphonogama. m. 
Tell. By A. C. DA.x1KER. 1-'iertdjabrsscbrift dcr Natuifor­
sc_?~nde Gesellscbajt in Zurich 78, Beiblatt Nr. 19: 237-338. 
Zunch, June 30, 1933· 
The present instalment covers the families Anacardiaceae 

to ,Um?el1iferae, incl~sive, of the Engler and Prantl seqt1ence. 
It ts a hst of the spec1es collected, many of which are trees and 
shrubs, with notes as to their occurrence, size, and vernacular 
names. New species of trees and shrubs are described in sev­
eral families. 

Pandanaceae of Tahiti. B}' UcLI~O 1\f.\ RTELLr. Univ. Calif. 
Pub/. Bot. 17: 149-170i pl. 16-21. Berkeley, Sept. 8, 1933. 
From Tahiti there are reported two species of Freycinetia, 

one of which has not been determined, and nine of Pandanus, 
of which four are described as new. 

Pandanaceae of Rarotonga. By Ucu:-.o .\IARTELLI. Unio. 
Calif. Pub/. Bot. 17: 171 186; pl. 22 15. Berkeley, 1933. 
From Rarotonga, an island about 30 m1les in circumference, 

there are known one species of Freycimtia and three spectes 
and one variety of Pandanus, all of ~..-h~ch arc described as 
new. P. ala-kai is so named because 1t ts known locally as 
Ala-kai, "edible pandanus." 

Myoporum in Rarotonga. By C. SKOTTSBERC. Med~~l. Gote­
borgs Bot. <J'riidgard 8: 147-167; figs. 1- 48. Goteborg, 
Sweden, J une 20, 1933· 
The Myoporum of Rarotonga has been referred t_o J,f. 

/aetum R. Br. and M. sandwiceme (A. ~C.) _Gray, but mcor­
rectly 50• It is here described as !vl. W11dtn, sp. nov. 

A simple chemical test for se~~rating the ":oods of ho~p 
pine (Araucaria Cunninghamn) and bunya p~ne <1r~ucana 
Bidwilli). By W. E. CoHEN. Journ. Comwl SCI. & Ind. 

Research, May 1933, PP· t'l6-127· 
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' ' The test is applied to the aqueous ext racts which are 

prepared as follows : Rasped samples of the woods are pre­
pared and the material which pa~ses ~hr~ugh a : e-mesh s1_eve 
is used. Five grams of this matenal l1f atr dry) IS placed m a 
flask fitted with a reflux condenser, and extracted for two or 
three hours, at the temperature of a boiling water bath, with 
50 cc. of water. After filtering and pressing the residual wood, 
the latter is washed with 50 cc. of boiling water, t he wash 
being added to the original extract. \\'hen cool, t he volume of 
the ~.:xtract is adjusted to 100 cc. To '2. cc. of the aqueous 
extract, contained in a roomy test tube, I cc. of concentrated 
sulphuric acid is added to form a layer. The layers are mixed 
by gently shaking the test tube. 
. "In .the case of Bunya Pine, a pink color will develop 
t~medtatcly, and an orange (harvest) colored p recipitate 
wtll fo~m (so~etimes slowly). With Hoop P ine, there will 
be no tmmed1ate color change, but later a whl te gelatinous 
precipitate will form. 

"The observation of the pink color has been fou nd to be 
more reliable than that of the subsequent precipita te. In 
many cases the aqueous extracts of Bunya P ine are more 
deeply colo:ed (light ora~ge) than those of H oop Pine. 
Although th1s cannot be cla1med to constitute another test it 
c:;n genera!ly be used to give a fairly reliable indicati~n. 
l\aturally, m sue~ cases, the pink color mentioned above will 
then be _orange pmk. The t:St has been found to ive the 
above dtffcrences when apphed to 21 out of ...... g 1, f 
I
) J>' d 6 "'"' sam p cs o 
~unya me an to 'l samples of Hoop p· ll f . 

d' ' d 1 'I'h d f . me, a rom m-
IVI ua trees. e e aultmg Bun,.a p1·ne 1 bl d 

H P
. . 1 samp e rcsem e 

oop me m manv ways and · · · · · · · · ' Its ongm IS bemg further 
mvesttga ted." 

Ecological studies in Victoria.- The Ch lt nh ft 
B I, ·r p . p e e am ora. 

y '· . A r-roN. roc. Roy. Soc V' 1 • 
figs. 1-3. Aug. 1, 1

933
. · rc orra 45: '2 : '205- '218; 

"'l1le term Cheltenham Flora has bee . . 
to this very well-defi ned a . . n g1ven temporanly ssoctatJon as 1 h h · d 
usc the type of nomenclature a t r a.ve esJta~e to 
ecological world. The add it" f phesent fi~dmg favor m the 

Jon ° t e suffix etum • to the stem 
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of th~ g~ne~ic n~me of one of t_he dominants to designate an 
a_ssoc1atton 1mpltes that the ultimate classification of associa­
tiOns mus~ be based on taxonomic principles, a view to which 
I cannot_g1ve an~ adherence . . Associations owe their particular 
o~ ~eculiar phys10gnomy to the environment, physical and 
b1?t1c, and not to the taxonomic relationships of the con­
stituent members of the association. In the classification of 
plan_ts we are concerned particularly with their floral parts, 
but m ecology we are only to a minor degree affected by such 
c?nsiderations, but we do concern ourselves w1th the vegeta­
tive appearance of the plants in the association. In this 
particular association one must be struck by the very great 
vegetative similarity of the dominants and subdominants . 
Yet they belong to the most diverse families." 

This association is of great interest because of its similarity 
ecologically and taxonomically to areas in Europe and South 
Africa, one of the important families being Epacridaceae, 
closely related to Ericaceae. It consists of scrub species, three 
to five feet high, with small, narrow, usually coriaceous 
leaves. The stems are never robust but always thin, and 
spines often are present. Because of the uniformity of leaf 
size, gray-green color, and completeness of grou.nd cover, !lo 
one species is especially conspicuous: The dom~nant spec1es 
are Casuarina distyla, Banksra margmata, dcacta O:qadrus, 
Ricinocarpus pinifolius, Leptospen;1um myrsinoides and 
L. scoparium, and 0/earta ramulosa. fhe everg~een memb:rs 
of the association are decidedly xeromorph1c. Th~ ch1ef 
problem of the plants is the availability of water du.nng the 
hot summer and autumn months. Although dur1ng t~Js 
period the rainfall (I 2.9 I inc;hes) is actually greater .than m 
the six winter months, Apnl to September (12.6o mch_es), 
evaporation is much more rapid during the former penod. 
The nature of the soil is such that it is unable to retatn much 

water.-P. C. STANDLEY. 

Les Brexiees de Madagascar. By II. PER~tER oE LA B ATHtE. 

Bull. Soc. Bot. France So: 198 ·'li.J. · Pans, 1933· 
Six species of Brexia are reported from !\rladagascar, four. of 

which are described as new. They arc shrubs or trees, wh1ch 
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sometimes attain a height of 10 meters. ~he closely related 
genus Bm:iella is proposed, with 5 specieS, all n~w. ~hey 
likewise are shrubs or trees, as much a~ ~o meters 1.n h.e1ght. 
The genus Brcxidla emphasizes the affin~tJ~s already md1cate.d 
between Brexia and Celastraceae, and 1t IS suggested that It 
may be m:cessar\' to refer the plants to that family rather 
tha·n to the Escailoniaceae where thev are placed at present. 
The paper concludes with 'a detailed ~ccount of the distribu­
tion and biology of the two genera. 

A contribution to the geological history of the Dipterocar­
paceae. By H ELD' B ANCROF'I'. Geologiska Foreningms i 
Stoclcbolm Forbandlingar 55 : r : 59- 100; figs . 19. Jan.- Feb. 
19.33· 
"Five specimens of fossi lized woody stems from M ount 

Elgon in East Africa are described; on account of definite 
structural characteristics, they are referred to Dipterocar­
paceous .affinities, the new species, Dipterocarp ox)•lon ajrica­
num, ucmg proposed. 

:'The present d!stribution o~ the Dipterocarpaceae in 
Asm, and. the e.xtens1on of the family into Africa are d iscussed ; 
the atypical nature of the wood structure of the African 
representatives, the ~lonotoideae, is noted. 

" I:"ossil n:cords of the Dipterocarpaceae are reviewed; and 
~he. Importance of. t he ~lgon specimens is emphasized as 
1?d1caung that typ1ca.l D1pterocarps were, in pre-Pleistocene 
times, much more w1dely distributed than at the present 
day." 

Le fruit ~u Dioncophyllum Baillon, Flacourtiacees. By FRAN­

~ols I EI.J.EGRIN. Bull. Soc. Bot. Franu So: ZJJ-Z 6 p · 
'93J· 3 . an s, 

The genus Dioncophyllum was based by Ba'11 · 8 · 1 f · · 1 on m 1 90 on matena o a cunous vme collected in Cong h' h h d 
D ""' l'' · Th 1 o, w tC e name 

• J IJO tOnt. e eaves of the plant are d' . . h d b 
h · h 'd · tstmgUJs e y avmg t e m1 nerve termmated by two p 1. h k T 

t • h b . ecu 1 ar oo s. wo 
otncr spec1es ave een descnbed from Sierra L D D . 
Hutch. & Dalz. and D. peltatum Hutch & Deolne, h . 

1 
awtt 

k b h 1 · a z. t e atter nown y t e vernacu ar name T oma·1 Th ' 1 f h · e capsu e o t e 

• 
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genus has never h:en des~ribed, but tha t of D. 'l'holloni, 
recently collected, 1s now tllustrated, and its de\·elopment 
and ~orm described. The capsule is a most remarkable one, 
opemng at an early stage by 5 linear vak es, which bear seeds 
on greatly elongate funicles . The seeds increase in size after 
dehiscence of the capsule, becoming very la rge, disk-shaped, 
and broadly winged.- P. C. STANDLEY. 

Un Entandrophragma C. DC. (Meliaceae) nouveau de 
l'lturi (Congo Belge): Entandrophragma Thomasii Le­
doux, n . sp. By PAul. LEoot·x. Communications du labora­
toire des produits u!gllaux ct de l'hcrbie1· du Service Forestier 
du Kiou, No. z; '2 unnumbered pages, Brussels, J une zo, 
19J'l. 
The new species is described as a tree 45 meters high, with a 

trunk diameter of three meters, growing at an elevation of 950 
meters, and reported as rare. The vernacular name is said to 
be Mugutisi. 

Cote d'lvoire. L'arbre a Iepre des gueres. By A. AcsR:E­
VILJ.E. dctes & Comptes Rmdus dr /'Association Cotonies­
Sciences 9:97: 151- 153; illustrated. Pans, J ul} 1933· .. 
This tree, previously identifi ed as Cynomctra f/ogdu , IS 

shown to be Loesmera lca/antba Harms. 

The composition and origin of "stone" in iroko v;ood 
(Chlorophora excelsa Benth. & Ho~k. f.). By \' · G. 
CAMPBELl. and R. C. FISHER. Empire Forestry Journal 
(London) IJ: 2: 244-2·H i I plate; I9J2. . . 
"The frequent occurrence oflarge stone-like ~eposltS m the 

wood of Cblorophora excelsa has been recogmzed for so~e 
'd b1e time but doubt still appears to exist concermng 

cons! era ' . . f n t . al 
the true composition and ongln o t e n:a en .. h. F t 

"A s ecimen of 'stone' was submJ~ted. to. t e ores 
Pod t Research Laboratory for exammatJOn m 1929, and 

r uc s . 'o s ieces of information have come to 
~:~d :;o~ ~:~;~ffi~er; and. others whic~ seem to render it 
advisable to record the followmg observation. . . . 
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"As to the steps in the formation of t~~ _deposit t~ere 
would appear to be ~ittle do~bt that .the m1t1al cause IS a 
wound. According to mformanon supplted to the Laboratory 
in 1931 by an Assistant Conservator of Forests, Uganda , 
I stone • is found in logs cut from both sexes of C. exa~sa, 
particularly if rhe tree; have been injured by grass fires or 1f a 
branch has been broken off. Wounding appears to be fol­
lowed by a :flow of a latex-like e}..'Udation .which, on e~posure 
to the air, sets hard ltke stone. The pecuhar nodular, tn fact, 
almost stalactitic form of the specimen illustrated here, how­
ever, suggests that it has been formed in a cavity as a result 
of the gradual loss of carbon dioxide and water, according to 
the views quoted by Scherger (1926) and Record (1927). 
The presence of insect remains, and pulverized wood suggests 
that sap has penetrated into a ca\·ity in which wood-borers 
have been at work and to which other insects had access from 
the outside. Before solidification began to take place, insects, 
wood f><?wder (which ~ay be frass) and chips must have 
become mcorpor~ted w1th the sap. That decay must in many 
cases play a part m the_formation of the cavity is suggested by 
the fact that 1 stone' IS frequently found in logs which are 
hollow for the greater part of their length. This is further 
borne out by the presence of remains of insects which, at­
thou~~ no~ true wood bo~ers, ~ay frequently be found in 
decapng timber. The obv10us snferences to be drawn here 
are t~at w?unds of growing trees s.hould be guarded against 
or su1tabl) tre~ted, and_ that, dunng conversion, logs from 
old trees sh~":mg any s1gns of wounds or decay should be 
closely scrut1mzed." 

La Guinea espanola y su riqueza forestal Conf · d d . . . erenc1a a a 
en el Insbtuto de Ingerueros Civiles el D' d D' . b 1a 14 e 1c1em-

re de 1929. By FERNANDo NAJERA. Pp 11 • 6]15 y;. 
5 maps ; 47 full-page halftones; Madrid ; 9, 2 x 9 2

' 

S . h G . h ) 930' pams umea as an area of appro . I 
h b 

. x1matc y ~ 500 ooo 
ectares, or a out one-twent ieth that of S . I . 'd ! d 

I h • · 1 · . pam. t IS ratne >y t ree prmc1pa nvers, w1th numerous 11 'b . 
The coast is low but at a d' t f sma er tn utan es. 

• , IS ance o I 5 to ~ k f · · 
h11ls and farther inland . o m. rom It n se 

. ' mountam ranges th h' h f which reach an elevation f ' e 18 est o o 1000 to I Ioo meters. 

• 
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The region is,. for the most part, densely forested, from 
coast to ~ountam tops, the trees being of huge size and of 
g.reat vanety, and reaching their best development along the 
n vers. T he forests are of two types, virgin forest and second­
ary, the latter composed of trees of raptd growth and soft 
wood on cut-over or abandoned land. Such forests prevail 
everywhere, except in 1\l angrove (Rizophora mangle and 
R . racemosa) swamps that extend along the coast and up the 
rivers as far as the tides reach. 

In the secondary forest the most important trees are: Asen 
or Palomero, A1usanga Smitbii, which invades every foot of 
abandoned land, its soft wood having a specific gravity of 
0.2.6 ; Ekok, R icinodmdron ajricanum; Ebap, Pachylobus 
balsamifera a t ree with adventitious roots; Asonna, Antbo­
slema A ubr;anum; Okume or Anguma, /lucoumea Klaineana, 
basis of the present timber industry in the Colony, whose 
wood is used for veneer. . . 

Of the virgin forest, the handsomest tree 1s. Pa~o RoJO or 
Enve, Pterocarpus So.vansii, of t.all and rna JeStl~ ~rowth, 
whose sap is much used by th~ nat1ve p~op!e for pa1nt1ng t.he 
body; but the most char~ctcnstiC spcc1es 1~ o\koga, Lo~hzra 
procera called Palo de Hterro or Ironwood m Lurope, .\\hose 
wood V.:hen dry has a specific gra "·i ty of 1.1<10. C?nsp1cu~us 
because of its giant size is the Ukola, Dumo;ra ajrrcana, With 
a t runk sometimes 28 meters high to ~he h~st .branches a~d 
a diameter of 4·15 meters, capable ol furmshmg 120 cubic 

meters of wood. . d d b h 
The writer classified 170 kinds of nanve we>? s, an. roug t 
S . 6o s of them for studv in the Insntuto Forestal de 

t o pa_m . tonl t ·Is estimated that there are in the Colony, 
E xpenenc1as. . d J · • . h t '20 per cent of the area IS devote to cu uvatwn 
assumhtnb~ t ~ 1 010 ooo ooo cubic meters of timber from 
and a 1tat10n , ' ' ' . i 11 5 ooo 000 

h' h it is theoret ically posstble to < ra'~ nnnun Y. ' ' . 
w ~~ meters five t imes as much as was Imported mto Spam 
~u ICzS The ~hief obstacle to their export is the fn~t that the~ 
10 19 . . E can markets It was beltevcd untl 
are unknown Ill uror Africa~ fore.sts consisted chiefly of 
recently t?,at t~e ~~s woods of only limited application in 
heavy or preciOUS . . ' · d h er cent of the 

b
. k However It IS estimate t at 37 p ca metwor . • 
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1 al ... ces vield ven · hard woods, zo per cent hard, 19 per 
QC U ' ' • f d f cent semi-hard, 1 z per cent so t, an I 2 per cent very so t; 

consequently s'I per cent of Guinea timbers have th~ sam.e 
density range as the well-known woods of Europe. It IS esti­
mated that there are in the Colony approximately I 5,ooo,ooo 
tons oi Okume lumber. 

The publication contains, als?, much. addi~ional info:ma­
tion regarding the Col?ny, J?arttcularl): 1ts chmate, sam~ary 
conditions, fauna, and mhabttants; the tmportance of Gutnea 
as a source of lumber for Spain, and the desirability of a 
permanent exhibit of it s woods; the possibility of u tilizing 
some of the species for cellulose and charcoal; and t he neces­
sity of a fixed forest policy. The numerous illustrations include 
several maps and excellent views of the forests .-P. C. 
SnsoLEY. 

Le vrai bois de rose de l'antiquite. By Auc. CHEVA LIER. 
Rt'Dut de Botanique Appliquee et d' Agriculture CJ'ropicalt 
(Paris) 13 : 1.p : JH-348; ~lay 1933· 
There are many species of wood known as Bois de Rose. 

One type, much sought after for cabinet-making, is so called 
bec~use. of the coloring of the wood, while a second type 
denves ~ ts name from a perfume obtained by distillation. The 
former IS represented by Dalbergia nigra F. Allem of Brazil, 
Da~brrgia latifolia Roxb. of India, Dalbergia spp. of l ndo­
ChJ~a, and CJ'bupesia populnea L. of the Pacific; the latter by 
dmba rouodora Ducke of Guian a, A niba terminalis Duck e of 
the Amazon estuary, and Bursera spp. of Mexico. 

'!he ancient ~ledi terranean people used a wood they called 
BoiS de. Hose or Bois dt: Rhodes for incense, cutting it up into 
small pteces and burning it . .\1odern botanists now ident ify it 
as the root-wood of Rbodorbiza scoparia Webb & Berth . 
(= Conuolvu/us scoparius L. f.), a species endemic to the 
Canary Islands and known as the Bois de Rose de TLneriffe. 
A d' \ T" 1: ccor mg to tctor Loret this wood was one of the ingredients 
of" k h"" ( 1 · YP. 1 ana ogous to the Chmese joss sticks) used in the 
ceremon.es f · E · . o an ancJent gypt1an cult. There is some ques-tlot· as to how they procured the wood unless it formerly was 
cu uvated outside the Canary Islands or the roots were 
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transported long distances by sea or by caravans across the 
Sahara. It is not now exploited, nor arc Rbodorbiza t•irg'!la 
Webb & Berth. and R. florida r'L. f.) Webb & Berth., wh1ch 
also are sources of Bois de Rose. 

Professor Chevalier thinks an attempt to cultivate these 
species would be successful in l\1orocco, although it would be 
several years before the roots would be hgnified enough for 
exploitation.-l.\1ARY E. REcORD. 

The ftora of Mount Elgon. General introduction by E. J. 
LuGARD. Enumeration of plants by A. A. BuLLOC~. 
Bulletin of Miscellaneous lnjormatiorz (Royal Botamc 
Gardens, Kew) 2: 49-106; 1933· 
Mount Elgon, on the boun?ary bet\~een ~ganda and K.enya, 

is one of the highest moun tams of Afnca, WJth an el~vatto~ of 
14,178 feet. It is an extinct volcano, with a crater e1ght miles 
in diameter and 1500 to 2000 feet in depth. On the eastern 
slopes at 6500 to 7000 fe~t the annual ra~nfall is 45 to 5'? mches, 
the conditions being suttable for growmg coffee, matze, and 

wheat. · f ~ d 
In the present list are enumerated 649 spectes o erns an 

flowering plants, which are said to be not "!'ore than two­
thirds of the total number of plants kno'\\·n from the moun­
tain. Many of the species listed are trees and shrubs, for some 
of which local vernacular names are reporte~. The three 
vegetation zones of the mountain are the followmg: . 

montane zone. At 6ooo-7500 feet, the countrv open a~d p_ark-hke, 
_Sub- ed and grasslands much of it now under culm•auon. The 

With scatter uees ' · - ~ d" It Coll(a n uees are Acacias, especially A. ab.vsstntfil; · an •.co ec, w 
most ~o~mo ws in subtro ical forest along streams; £,.ytbrma tommrosll 
~ugemor~cs, gr~cause of brihiant scarlet Rowers. Genera represented among 
IS consptcuous • b II · d 1 ,orantbus 
h hrubs are C!trodmdron, Armll us, yperuum, an ~ • . I d" 

t ;,;ountain forest zone. Roughly between 7500 andltob,JIOO. ee~, u~c ~~~ 
b 

b I d h grass glades The most va u:t e um er IS 
the bam oo ~ t a.~ t c 1 ;iior) used throughout the country by 
(Podocarpus mtla!t~mts, 'ind 6~af0.~d th~ Pencil Cedar ('Jrmipmu p,.oura). 
Europeans as a su stltutc or . . '•h and more than too feet high; the Podo 
The last is sometim~s '10. feet mg~rt ir~h of 'l feet. The bamboo forming ex­
as much as 8o feet m h8etght, wdlt ~ feet _i; Anmdinnrill alpinll, the only 
tensive belts between ooo an ~ f \f 

boo f th ....,uatorinl mountain~ o : nca. " 
bam o e -., 

000 
~ t known as the •• mountain meadows. 

Alpine zone. At.Io,J;_x' to 14f the ge~;era l.obtlia St~~uio, and ll)ptrirum, 
There are many gtant .orms o • 



i4 
TROPICAL WOODS No. 36 

50me of the Lobelia~ attaining a height of 30 feet, and the Senecios becoming 
as large as apple trees. The only trees of the zone are Hogmia a6ySJi11; , 0 

aod the tree heath, Eri'a or6oru:.-P. C. ST!\NDLEY. 

The cambium and its derivative tissues. VII. Problems in 
identifying the wood of mesozoic Coniferae. By I. W. 
BAILEY. dnnals of Botany 47 : 185: I-tS- I57 i pis. III , IV. 
London, J anuary '933· 
"The rracheary pitting of the genus Cedrus is plastic a nd 

\'ariable, and of fully as intermediate or transitional a char­
acter as any that occurs in the so-called Protopinaceae or 
Araucariopityeae. 

"The distribution of the resin canals in t he adult wood of 
Kctdteria Davidiana is of the same type as occurs in Proto­
piaoxylon and Pino.'(ylon dacotense. 
"Su~h hypothetical transi tional genera as Protocedrox)·lon, 

Protopt~eo.\·)"lon, Planoxylon, 'l'bylloxylon, etc., fall within the 
range ot structura.l variability of Cedrus, Keteleeria, and other 
genera . of the Pmaceae. If they are to be classified as 
Protopmaceac or Araucariopityeae, then so must fragments 
o~ the wood of Cc•drus, Keteleeria, and other genera of t he 
Pmaceae. ~ 

'_'This paradoxical situation, and many others, ha ve arisen 
0\\1~g to a d~arth of extensive and reliable information con­
cermn?. the hmits of ~tructural variability in living repre­
sen~am•es of the. Com ferae. They cannot be fully clarifi ed 
unttllargc collections of authentic specimens are assembled 
not only from different genera, species and geographicai 
races, but also . from different parts of the' tree and from trees 
grown under different environmental conditions." 

T~. ca~bi~m and its derivative tissues. No . VTII . Structure, 
. lSt~button, and d iagnostic significance of vestured pits 
~r?'~otyledons. By I. W. B AILEY, journal of tiJe Arnold 

h orelt~m 14: 2 59-273; 4 text figs.; 3 plates with 18 
p otomlcro~raphs . Jamaica P lain, Mass, 1933· 
Vestured p1ts " l me t • · h If appear t? )e restricted to tracheary ele-

hor~ s,~n . a -lf>ordcred p1t-pairs they are present in the 
er P1lS o the t racheary elements, but are absent in 
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t he simple pits of the adjoining parenchymatous cells. 
" In the Dicotyledons (266o species and 979 genera) 

examined by me, vestured pits are either present throughout 
the secondary xylem of a species or genus or are entirely 
absent. A similar constancy in the presence or absence of 
these structures appears to prevail in most subfamilies and 
families. 

" Vestured pits, therefore, are of considerable value both 
in the systematic study of woods and in discussions concerning 
the relationships and classification of speci fic groups of D icoty­
ledons." (See 'l'ropical W oods 31: 46.) 

Perforated ray cells. By L. CH A LK and l\L M. CHATl'AWAY. 

Proceedings of the Royal Society B: 1 r 3: 82-92. London, 

1933· 
" In certain woods whose rays have extensive uniseriate 

margins, an individ~al marginal cell may sometimes be 
modified by the perforation of its side walls, to connect two 
vessel se~ments on opposite sides of the ray." This unusu~l, 
although not uncommon, type of ray cell wa~ fi rst observed tn 

[Acistnna aggregatum (B~rg. ) Rusbz (Lac1stemaceae). T~e 
description of these cells 1s based mamlr upon cwo woods ~n 
which they are numerous, namely, lA~zstema aggregatum, m 
which the perforation plates ar~ scal~nform, and Pty~bopcta­
/um anceps Oliv. (Olacaceae), m wh1ch the perforanons ~re 
simple. The anatomy of these woods is discussed in relanon 
to the occurrence of this type of ce!l: Perforated ra_r c:lls .were 
observed in 74 species from 17 families, a list o~ wh1ch IS g1v~n . 
There are also included 7 figures.- L. \\ 1 LLJA~IS, Fteld 

Museum of Natural History. 

Multiperforate plates in vessels, with special reference to 
the Bignoniaceae. By L. CH A I.K. Fores~t:v (The Journal of 
the Society of Foresters of Great Bntam) 7: I: 16-25; 
iUustrated. Oxford, 1933· 
Jn this paper the term "multiperforate plate" is used to 

indicate a vessel membrane that includes more than o~1e 
perforation, for example a scalariform p~:forat1on plate, wh1l~ 
for the plate with only one perf?ratton, smtple.f erforatton 
is retained in preference to "umperforate plate. 
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"In the less primiti,·e of the '~~ods with sc~la~iform 
rforat ion plates, and in the transtttonal stag~s, tt . ts not 

pe al to find an occasional more complex plate m whtch the 
unusu. , \l 1 · c 
perforations are small and more numerous. . u tt~enorate 
plates occur also, though _rarely, among woods w1th very 
short vessel elements, honzontal end walls, and normally 
simple perforations. Such perforations are part icula rly com-
mon among woods of c~e family Bi~n?niaceae. . 

The t}pe of perforatton. plate ongmally observed m t he 
'\',naginaccae and Boragmaceae, generally known as t he 
Cordia-form, is also found in several species of t he Bignonia­
ceae. '' It conststs of a thin membrane . . . pierced by a 
large number of closely spaced angular perforations so t hat 
the membrane or perforation plate has the appearance of a 
fine net." Another form of m ultiperforate plate described is 
that found in Oroxylon indicum Yent. in which the perfora­
tions are much larger and the plate has the appearance of 
having been irregularly pierced. Other variations were found 
in Dolicbandrone and in Afillingtonia hortensis L.f. 

There is given a list of the species of D icotyledons, compiled 
from the observations of the author and from literature, in 
which these perforation plates occur, followed by a d iscussion 
of the Cordia and Oroxvlon forms. The au thor notes that the 
di_stinct.ion between the forms of perforation plate in the 
Btgnomaceae and those associated with scalariform plates is 
not _clear!y d;fined and their separation for purposes. of 
classtficatton 1s regarded as impracticable. An alternatiVe 
dassi~cation is suggested, based upon the reticulate and 
fora~mate character of the perforation plates. T he article 
also mcludes 3 figures, 8 photomicrographs, and a list of 
references.- L. Wn .. LI '<MS, Field Museum of Natural History. 

Maule li.gnin test on Podocarpus wood. By E. C . CROCKER. 

Botantcal Gazette 95 : 1:168-171. Chicago, Sept. 1933· 
"The ~1 ~ule .lig~in test is apparently a reliable practical 

test for disttng\llshmg t he woods of the conifers from those of 
the Angio.sperms a.nd the Gnetales. The only exception found 
w~ the stngle comfcrous species Podocarpus amarus. 

, Xylem fr~m the three types of Gnetales, Tf/~lwitscbia, 
Gnttum, and l~pl•tdra , all give positive ~liiule tests." 

• 


