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STUDIES IN THE SAPOTACEAE, II. THE SAPODILLA­
N1SPERO COMPLEX 1 

By CHARLES L. GILLY 

New York Botanical Garden 

Chicle, the coagulated Ia tex used as a base in the manufac­
ture of chewing gum, has long been known to be a product of 
a sapotaceous tree whose edible fruit is commonly called 
sapodilla (English) and nispero (Spanish). The names of the 
fruit have become transferred to the tree, which is usuall v 
listed in both economic and botanical literature under one ~f 
the following designations: Achras zapata (or sapota) L., 
Sapota Acbras Mill., or Sapota zapotilla (Jacq.) Coville. 

1 The material comprising this paper is an abstract of an Essay submitted 
in partial fulfillment of the requirements for the degree of \laster of Arts in 
the Faculty of Pure Science, Columbia University, 194'1. 
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Vernacular names listed by P1ttter (Contr. E S. Nat. Herb. 
18: 69-86. 1914) and Standley (Contr. U.S. Nat. Herb . . 23: 
lii J-11 '1+ t9~4) mclude, among others, Zapote, Chtco­
zapote, Zapotillo, and N aseberry. 

The purpose of the present s tudy, a pa:t of ~he larg~r and 
more detailed investigation of the subfam1ly M1musop~1deae, 
was to determine whether all t rees referred to as Sapoddlas or 
N isperos are of a single species or repres~nt a complex. of 
spec1es (in addition to the prev10usly descnbed Achras cbte(e 
P1tt1er and d . calcicola Pittier) . As shown in the taxonomic 
part of this paper, a spec1es-complex IS unquestio.nably present 
in certain regions of Mex1co, Central Amenca, northern 
South America, and the West Indies. This investigation of 
the Sapodilla-Nispero complex having been carried on in 
conjunction with a similar study of the chide- and balata­
producing trees m the genus lw.anilkat·a (commonl y included 
in lvlimusops by many authors), it became ev1dent as work on 
both problems progressed that the two groups possessed so 
many items tn common that they could scarcely be considered 
alone. 

Owing to world conditions, material of some species of 
Manilkara could not be obtained fo r study; however, a suf­
ficient representation of the mem bers of this group has been 
examined to enable me to understand t he range of variability 
within the genus. Moreover, because of circumstances which 
render it necessary for me to postpone further work on the 
Sapotaceae, it seems better to publish my results now rather 
th~n to w~it until the remainder of the subfamily Mimuso­
p01deae m1ght be fully treated. Smce much of the herbarium 
mat~rial available to me was mcomplete, being either sterile 
or With only flowers or frui t present, and could not be used 
for complete correlations of flower, frUit, and vegetative 
characters, the present paper must be regarded as on ly a pre­
limmary step toward the solution of the Sapodll la-Nispero 
co~p~ex. Only the salient facts upon whrch I have based my 
del.rmJtatory and nomenclatu~al de~1s1ons are presented here. 
It 1s. hoped that a COl?plete dJscuss1on, accompanied by illus.. 
tratrons, can be published later. 
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FLORAL MoRPHOLOGY AND CI.ASSIFICATION 

The interpretation of the floral s tructure of members of the 
Sapodilla-Nispero and Balata complexes, as interpreted by 
workers from Linnaeus (Sys t. Nat., ed. 10.2:988, 138 1. 1759) 
to Hartog (Lond. Jour. Bot. 16: 65- 72. 1878 ; 17: 356-359. 
1879), Dubard (Ann. Mus. Col. Marseille III 3: 1-62. 1915), 
Lam (Bull. Jard. Bot. Buitenz. III 7: 1- 289. 1925; Rec. 
Trav. Bot. Neerland. 36: 509-526. 1939), and Baehni (Can­
dollea 7:394- 508. 1938) may be summed up as follows: Calyx 
composed of two series of members, three segments in each 
whorl. Corolla gamopetalous, the free segments six in number, 
each of these (in the Balata complex) exteriorl y subtended by 
a pair of more or less petaloid "scipular appendages," or 
(in the Sapodilla-Nispero complex) these appendages lacking. 
Androecium of six stamens (one opposite each petal and in­
serted at approximately the top of the corolla tube) and six 
alternate staminodes. Gynoecium an ovary of 6-1::1 carpels, a 
single ovule in each. 

Although a study of the vascularization is not yet fully 
completed, sufficient evidence has already been obtained to 
support the following revision of terminology for the parts of 
these flowers: Calyx (outer perianth cycle) composed of a 
single whorl of three valvate members, these sometimes 
slightly gamosepalous. Co~rolla (inner perianth cycle) poly­
petalous, composed of three imbricate members, these more 
or less narrowed or somewhat clawed at base. Androecium 
coroniform, composed of an outer series of more or less petaloid 
staminodes, and six stamens alternating with six mterior 
staminodes, these all basally united into a tube. GynoecJUm 
as above. The exterior staminodes (includmg both petals and 
stipular appendages of other authors) are arranged in groups 
of three, the median (and also the mnermost) one of each 
group usually appearing more petal-like than the other two; 
and rt 1s opposite these median exterior staminodes. that the 
stamens are mserted. These tnumvuates of extenor st:un­
inodes are either completely free from each other above the 
summit of the androecial tube, or are united in groups of 
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three above the tube. Thus the exterior cycle of staminodes 
IS apparently composed either of 18 mem~ers, or. of six t~ifid, 
trilobed, or tndentate mt!mbers, or of s1x ent1re-margmed 
members. Because of the trend of fusion 2 of the exterior 
staminodes, and because vegetative, fruit, seed, and perianth 
characters are fundamentally the same in both groups, I 
can see no real reason for maintaining the Sapodilla-Nispero 
(Acbras) complex and the Balata (Manilkara) complex as 
separate genera.3 Record's description (Trop. Woods 59: 21-5 I. 
1939) of the woods of these two ''genera" as almost identical, 
in contrast to descnptions of the woods of other morpho­
logically distinct genera m the family, would seem to cor­
roborate m) own conclusion. 

To avotd possible confusion resulting from my revision of 
Sora) terminology in the group, I have not used the terms 
"sepals" and "petals" tn the descriptJve part of the paper. 
Instead I have employed the terms outer perianth se~ents 
(or lobes) and inner perianth ser;mmts (or lobes). The combined 
"petals" and" appendages" of o ther authors are herein called 
e,.·terior staminodes; these when united or fused together will 
be termed compound slaminodes. The ·• staminodes" of other 
authors are referred to here as interior staminodes. No changes 
of ter~inology were necessary as regards the stamens and 
gynoecmm. 

B RIEF ~OMENCLATURAL lliSTORY OF T H E S APODILLA 

My dec1sion that the members of the Balata complex and 
those. of ~e Sapodilla-Nispero com plex cannot be regarded as 
const1tutmg separate genera has necessitated a search of the 

•_Wher~er, as an e~olu~ionary _trend, .the exterior sraminodes represent a 
fllliiOn-sene.> or a long~tudmal-fiss1on-senes has not yet been determined, but 
f?r the purposes of the present paper, and because of the extent of distribu­
uon and. the gc:osraph1ca~ occurrence of each of the types, it wiJI be regarded 
~ a fus1on-senes. That 1s, th~.e species possessing 18 exterior staminodes 
WJU be regarded as more_pnn:uuve (at least insofar as this one character is 
concerned) than those wnh SIX three-parted segments· thes~ J tt . ' II h b · be d-" . . . • ~ a er wt , on 
r e same asts, regar ""as more pnm1t1ve than the spec es · h · · 
margined segments. I Wit SIX enure-

11. am forced to this conclusion b) the evidence of the plants before me 
desp1.te the. fac~ that Lam (I.e., 1939) has only recently placed A hr d' 
Mans/lrara 10 dtfferent subfamilies. ' as an 
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pertinent literature and a re-evaluation of the evidence 
therein to determme the proper name which should be ap­
plied to the aggregate genus containing both of these groups. 
The principal facts disclosed are briefly listed below. In de­
termining validity and legitimacy of names an~ epithets, the 
dicta (principles and articles) of the International Rules of 
Botanical Nomenclature (ed. 3· pp. xii, 152. 1935) have been 
followed. 

I. Achras L. (Sp. Pl. p. II9o. 1753; Gen. Pl. ed. 5· P· 497· 
1754) and Acbras zapata L. (I.e., 1754) should be typified by 
Plumier's plate, because the generic descnption is based en­
tirely on the description and illustration publis~ed by 
Plumier (Nov. Pl. Am. Gen. p. 43· I. 4· 1703), and Lmnaeus 
consistently associated the name Acbras with Plumier's 
Sapota from 1737 (Gen. Pl. ed. 1. p. 365) to 1754· Since this 
plate depicts fruit and flowers that are perhaps not ev~n of 
the same plant (and certainly do not represent the Sapodilla), 
the name and epithet must be rejected as nomh1a conjusa 
under Art. 64. They cannot, therefore, be legitimately ap­
plied to the Sapodilla. 

'2 • .Acbras L. (Iter Hisp. pp. t86-187. 1758; Syst. Nat. ed. 
10. 2: 988, IJ8I. 1759) and Achras zapota L. (l.c., 1759) are 
clearly referable to the Sapodilla, but they must be considered 
as later homonyms of .!lcbras L. (1753; 1754) and Achr~s 
zapata L. (1753), respectively, since they are ba'\ed on a dif­
ferent type. Therefore, they must be rejected as Illegitimate 
under Art. 61. All subsequent usage of this name and epithet 
for the Sapodilla is equally homonymous. 

3· Sapota Plumier ex Miller (Gard. _Diet. ed. 7· 1759) IS 

considered as a validly published genenc name even though 
bmary epithets were not applied to the two ~pec1es mcluded 
at the time of publication. llowever, since th1s genus has the 
same circumscription as /lcbras L. (1753; 1754), In bemg 
based on the Plumier description and plate whtch are the 
bas1s of the Linnaean generic name, and since .1cbras L. was 
cited as an equivalent synonym, this name must be rejected 
as a nomen mperjfuum under Art. 6o. 

4· Acbras mammosa L. (Sp. Pl. ed. 2. p. 469. 1762.) must be 
rejected as a nomen srtp~rjluum under Art. 6o, because 1t IS 
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merely a renaming of Acbras zapota L. (1753), despite the 
add1t1on of an unnamed {3 variety which, being based on a 
recognizable plate and description by Brown (Nat. Hist. 
Jam. p. 200. I. I9.,j. J· 1755), is referable to the Sapodilla. 

5· Acbras sapota L. (Sp. Pl. ed. 'l. p. 469. 1762) must be 
regarded as an orthographic variant (Art. 70) of Achras 
:.apota L. (1753) and, since it is based on a different type, is 
therefore considered as a later homonym of the latter name. 
Hence it must be rejected as illegitimate under Art. 61. All 
subsequent usage of this name is equally homonymous. 

6. Sapota Achras Miller (Gard. Diet. ed. 8. 1768), the 
equivalent to Sapota I (Miller, I.e., 1759), must be considered 
as a substitute name for Achras sapota L. (176'2); it must, 
therefore, be rejected as a nomen superjluum under Art. 6o. 

7· Acbras cosaguico Llave (Reg. Trim. 1: 138. 1832) is 
based only on vague wood characters. Since no flowers or 
vegetative characters were given at the time the name was 
proposed) the application of the specific epithet is uncertain 
and must, therefore, be rejected as a nomm dubium under 
Art. 63. 

8. /!cbras zapotilla (Jacq.) Nuttall (N. Am. Sylv. 3: 28. 
.I 849), excluding the Cates by, Plumier, and Sloane references, 
ts ~ased on an earlier varietal name, proposed by Jacquin 
(Sttrp. ~er. p. 57· t. 4I. 1763), which was dearly applied to 
the Sapodilla at the t~~e of its publication. Zapotilla, then, is 
the fi rst avatlable leg1t1mate specific epithet clearly referable 
to the Sapodilla. 

9· Alt?ough a speci fic eptrhet ts available for the Sapodtlla, 
no genenc na~e clear!) based upon, and therefore applicable 
to, the Sapodtlla has been found. However, it has been dem­
o~strat;d in the preceding sectton of this paper that the SapO­
dtlla-N!spero :omplex of species cannot logically be separated 
from the spectes of the Balata complex on the basis of floral 
characters. Since all other characters of these two groups are 
of such. natur~ .that they ~hould be considered congenenc, 
the earliest legt ttmate genenc name applicable to a species of 
~he. Balata-~omplex. should also be appl ied to the Sapodilla. 
f h!s name IS M amlkara Adanson (Fam. Pl. 2: 166. 1763), 
whtch must be constdered as validly published despite the 

No. 73 TROPICAL WOODS 7 

fact that no species were assigned to it at time of publication. 
10. The correct scientific name for the Sapodilla, then, 

consists of the combination of the generic name mentioned m 
paragraph 9 with the specific epithet mentioned in para­
graph 8. For the legitimization of this combination, see a 
subsequent page in the taxonomic portion of this paper. 

There are, perhaps, some who will contend that because the 
generic name /!chras is so firmly entrenched in the literature 
it should be conserved for application to the Sapodilla-Nispero 
complex. I have carefully considered the advisability of such 
a procedure and have decided against it in the interest of a 
stabilized nomenclature. The transfer of the three present! y 
accepted species of /!chras to Manilkara certainly necessi­
tates fewer changes of nomenclature than would the transfer 
of the 30 or more species of this latter genus to /!cbras. More­
over, as I have demonstrated above, Achras L. (1753) con­
tained no element of the present Sapodilla-Nispero complex 
at the time of its publication; to conserve this name for the 
Sapodilla would scarcely seem to be in line with previous 
actions of nomenclatural conservation. 

TAXONOMIC TREATMENT~ 

It has been demonstrated above (1) that the flowers of the 
Sapodilla-Nispero complex of species and of the Balata com­
plex of species represent opposite ends of an evolutionary 
trend of androecial fusion between which are groups of in­
termediate or apparently intergradient forms, and (2) that 
the generic names /!c!Jras and Sapota are untenable for applt­
cation to the Sapodilla and its relatives. As a result of these 
conclusions the species of the Sapodilla-Nfspero complex ~re 
herem merged with i\lfanilkara, the genus of whtch the spectes 

• Specimens examined during the course of this study are deposited m the 
following herbaria: Arnold Arboretum (A), Field Museum (F), Gray Her­
barium (G), University of Michigan (Mich), Missouri Bot;mical Garden 
(Mo), New York Botanical Garden ('-!Y), ~ationnl Herbarium (US), a~d 
Yale School of Forc:stry (Y). I wish to th:lllk the curators ?f these herbana 
for permission to examine their spe~imens. I am also grntelul. co Drs. H: A. 
Gleason, W. H. Camp, and ll. \\. Rickett, of the '\cw ) ork Botnmcal 
Garden, for counsel and nomc:ncl;ltura.l advice, and tO ~lr. B. A. Krukoff for 
his invaluable ;ISsistance in securing m:nerial for study. 
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of the Balata complex are a part. I have previously presented 
(Trop. Woods 71: 3-6. 1942) a key which will serve .to dis­
tinguish Manilkara from the other western hemtsphere 
members of the subfamily Mimusopoideae. Because of the 
inclusion of the Sapodilla-Nispero complex of species, as well 
as to correct the terminology of floral parts, this genus must 
be emended as follows: 

~1ANILKARA Adanson (Fam. Pl. 2: 166. 1783), emend Gilly. 
Including Achras L., ex Loefling, Iter Hisp. 186. (later homo­
nym) 1758 ; Syst. Nat., ed. 10 . 2: 988. 1759; and of recent 
authors. Not A cbras L. (nomen ambiguum el conjusum) 1753; 
1754.-Arbores lacticiferae. Folia alterna exstipulata, paral­
lelinervia, indirectenervosa, costa supra impressa vel carinata, 
subtus prominente; nervis lateralibus tenuibus, obsoletis vel 
obscuns vel subprominent ibus, reticula to-con junctis. In­
florescentiae m axillis foliorum vel eorum cicatricum fascicu­
lata~ vel ~ores solitariis. Flores hermaphroditi, pedicellati, 
pedicello m fructu crasso. Perianthium biseriatum, lobis 
exterioribus (sepalis) J, aest ivatione valvatis; !obis interiori­
bus (petalis) J, aestivatione imbricatis. Androecium coroni­
forme, ad basim tubulatum; staminodia exteriora 18 Iibera 
vel in consortiis sex terna conjuncta, vel in staminodia­
composita conjuncta ut videtur tantum 6· stamina 6 ad 
summitatem tubi coronae inserta; lobo medi~ staminodi~ram 
ext~riorum ?PPOS~ta; anther~e e':tro~sae,. thecis 2, longitudi­
nalJter dehtscen~tbus; stammodta mten ora 6, staminibus 
altem~ta. Ovanum pubescens, 12-6-loculare, loculis I­

ovulatJs; St) Ia glabro. Fructus baccatus, plurispermo vel ex 
abortus monospermo;. semma compressa, testa crustacea 
vel c~artacea~ ~1t1da; ~1cat~ice laterali vel basilaterali, lineari, 
margme semt?JS longttudme aequante vel breviore. TYPE 
SPECIES: Mamlltara Kauki (L.) Dubard ( = Mimusops Kauki 
L.). 

KEY TO THE WESTERN HEMISPHERE SuBGENERA OF M ANIL.KARA 

Petaloid or subpetalo1d exterior staminodes 18 . h . 
summit of the corona tube . . 'elt er not united above the 
three-fifths of their length. or umted Jn groups of three for not more than 

Exterior staminodes free or but sli htl . 
corona tube; corona tube less dung hJf uhmtel d aboh ve the sum~it of the 

t e engt of the exten or stam-
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inodes ..................... .. . .. .. . . ..... . . ... . A. Eumani/lcara. 

Exterior staminodes united into groups of three for one-fifth to three-fifths 
of their length; corona tube more than half the length of the exterior 
staminodes... . . . . . . . . . . . . . . . . . . . . . .. . . . ..... B. Manillcariopsi·. 

Petaloid exterior staminodes fused in groups of three, thus appearing to be 
only 6 in number, these compound staminodes apically entire or tridentate 
for not more than one-fifth of their length. 

Corona tube not more than half the length of the exterior staminodes; 
flowers fascicled in the leaf axils . . . . . . . . . . . . . . . . . .. C. Nispffoa. 

Corona tube essentially the same length as or longer than the exterior 
staminodes; flowers solitary in the leaf axils ............. . D. Euacbras. 

Together with the numerous ins tances of slight stammodial 
fusion in the subgenus Eumanilkara, the members of the sub­
genus Mani/kariopsis form a transition between Eumanilltara 
and the subgenera Nisperoa and Euachras. Nisperoa, with its 
short corona tube and consequent rotate flower form, as 
contrasted to the long corona tube and the more or less 
urceolate flower form of Euachras, also appears to represent a 
sort of transitional stage between the latter subgenus and 
Eumanilkara. 

A. MANILKARA, subgenus Ettmanilkara (Dubard) Gilly, 
stat. nov. Manilkara sect. Eumanilkara Dubard, Ann. Mus. 
Col. Marseilles III 3: 8. 1915.-Exterior staminodes not at 
all or but slightly united above the summit of the corona 
tube, which is less than half the length of the exterior starni­
nodes; other characters as in the generic description. TYPE 
SPECIES: Manilkara Kauki (L.) Dubard ( = Mimusops Kauki 
L.). 

T his subgenus is represented by 20-25 species in the west-
ern hemisphere (as well as numerous species in Africa and 
Malaysia), primarily distributed through northern South 
America and the West Indies. These species will be discussed 
in a subsequent paper. 

B. M.ANlLKARA, subgenus Manilkariopsis Gilly, subgen. 
nov.· -Staminodia exteriora pro parte quarta vel usque ad 
tres partes quintas in consortiis sex terna conjuncta; coronae 
tubus quam staminodiis exterioribus duplo brevior vel 
aequans; characteres alii ut in subgenere Eumanilltara. TYPE 
sPEClES: Manillcara tabogamsis Gilly. 
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KEY TO T HE S PECIES 

Inner staminodes pubescent on the exterior surface. 

No. 73 

Outer staminodes united into groups of three for half their length; inner 
staminodes petaloid and erect, entire or erose-margined but not bifid. 

1. M. tabogamsis. 

Outer staminodes united for only one-fifth to one-third of their length; 
inner staminodes not at all or scarcely petaloid, either refiexed or bifid. 

Inner staminodes minute, truncate, refiexed; lateral pair of each group 
of outer staminodes longer than the median lobe . . 2. M. slaminodella. 

Inner staminodes erect, bifid at apices; lateral pair of each group of outer 
~taminodes shorter than the median lobe .. . . . . . . . . 3· M. striata. 

Inner staminodes (and the remainder of the androecium) glabrous. 

Outer and inner series of staminodes united for a third of their length 
above the summit of the corona tube and level of stamen insertion .... . . . 

4· M. Rojasii. 

Outer and inner series of staminodes not united above the summit of the 
corona tube and level of stamen insertion. . . . . . . . . 5· M. mtridionalis. 

1. Manilkara tabogaensis Gilly, sp. nov.- Arbor, usque 
10 m. alta ; folia tenuia sub tus pallidiora, lamina 9- 13 em. 
lon~a, 3·5-4·5 em. lata, anguste elliptiea vel obelliptiea, ad 
bas1m rotunda vel subcuneata, ad apicem obtusa acuta vel 
subaeuminata; petiolus gracile, 1.5- 2.5 em. longus; pedieellis 
petiolus subaequans; lobi perianthii exteriores ovati, 7 mm. 
longt, 5·4 5·7 mm. lati; lobi perianthii interiores obovato­
cuneati, 8-9 .mm:. longt, 5 ~m. lati; coronae tubus 5 mm. 
longus, stammodus ex tenon bus breviores; staminodia ex­
terio.ra 7-7.5 mm. lo~ga, ad medium terna conjuncta, lobo 
med1o spatulato, lob1s laterales brev10re; !obis laterali bus 
rotundato-spatulatis; ~tami~odia interiora 6 mm. longa, 
ovato-cu.neata vel o_rbtculan-cuneata, ad marginem erosa 
extus _vsllosa; stamma staminodiis interioribus breviora~ 
anthe~IS 1.25 mm. longis; ovarium 12-loculare · fructus rna~ 
turus tgnotus. ' 

Specimens examined: PANAMA : Panama: Isla T abog D 
S dl (U a, ee. 

1923, tan .ey27099 S) ;samelocality, J uly i938, Woodson, 
Allen & Setberl I455 (A, Mo, NY-tvpe). 

2. Manilkara stamin d lla G"ll • . .o e 1 y, sp. nov.- Arbor, usque 
JO m. alta; fo!ta tenUJa concolora, lamina 5~ em. longa, 
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2.5-3.5 em. lata, elliptica vellaoceolato-elliptica, obtusa vel 
subacuta ad apicem, subcuneata ad basim; petiolus pedicellis 
aequans ad 2 em. longus; lobi perianthii exteriores ovati 
acuti, 7-8 mm. longi, 5 mm. Jati; lobi perianthii interiores 
obovato-rectangulares vel elliptici 8-9 mm. longi, 4.5-6 mm. 
lati; coronae tubus 3 mm. longus; staminodia exteriora tres 
partes quintas longitudine; staminodia exteriora 5 mm. 
longa ad quintam partem terna conjuncta, lobo medio lobis 
lateralibus breviore spatulato bel anguste spatulato, !obis 
lateralibus lanceolatis; staminodia interiora minuta ( 1- 2 mm. 
longa) reflexa pubescentia, truneata ad apicem; stamina 
staminodiis exterioribus 2-plo brevioria; antheris 1.5- 2 mm. 
longis; ovarium 8-9-loculare; stylus staminodia exterioria 
aequans; fructus ignotus. . 

Specimens examined: BRITISH HoNDURAS: Cayo D~st.?: 
Chiquibul River, 1926, Stevenson s. n. (US, Y). Toledo Dtst.?: 
Camp 33 [Br. Hond.-Guat. Bound. Survey], alt. 2850 ft., 
Apr. 2.9, 1934, Schipp IJIO (A, F, G, Mich, Mo, NY-type). 

3· Manilkara striata GiUy, sp. nov.-Arbor, usque 2.o .m. 
alta; folia tenui-eoriaeea, concolora, suh-nitida supra, lamma 
8- 14 em. longa, 3·5- 4·5 em. lata, anguste elliptica vellaneeo­
lato-elliptica, rotundo-cuneata ad basim, acuta vel ~ub~­
euminata ad apicem; petiolus 2-2.5 em. longus; pedtcellis 
1.5- 2 em. longis; lobi perianthii exteriores 7·5 mm. longi, 
5·5 rom. lati; lobi perianthii interiores anguste ovati, suba­
cuti, 8 mm. longi, 5 mm. lati; coronae tubus 4 mm. lon~s, 
staminodia exteriora subaequans, glabro lineis pubescentJae 
staminodia interiora infra exceptentibus; staminodia exteriora 
glabra, 4- 5 mm. longa pro parte tertia vel quarta terna con­
juncta, lobo medio lobis lateralibus longiore, oblanceolato 
vel spatulato, lobis lateralibus anguste ovatis subacut1s; 
staminodia interiora ad 2 mm. longa, petaloidea ovato­
rectangularia, extus sparse vsllosa, bifida ad apicem; stami~a 
staminodiis exteriors bus 2-plo breviora; antheris 2 mm. longts; 
ovarium 6-loculare; fructus maturus ignotus. 

Specimen examined: GuATEMALA: Peten: Carmel ita, Nov. 
25, r941, Odell I2270/IO (NY type). 

4· Manilkara Rojasii Gilly, sp. nov. Arbor; folia corsa-
cea, concolora supra opaca, lamina 7 11 em. longa, 3·5 5 em. 
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lata, anguste elliptica, oblanceolata vel anguste ~bovata, 
subcuneata ad basim, subacuta vel obtusa et emargmata ad 
aptcem; petiolus pedicellis aequans, 1- 1.5 em. longus; lobi 
perianthii exteriores anguste ovati acuti vel acuminato­
cucullati, 7·5 mm. longi, 5 mm. lati ; lobi perianthii interiores 
obovato-cuneati, obtusi, 8 mm. longi, 5 mm. lati ; coronae 
tubus 5 mm. longus, glabrus, staminoclia exteriora aequans; 
staminodia exteriora 5 mm. longa, ad medium usque ad tres 
partes quintas consortiis terna conjuncta, lobo medio !obis 
lateralibus brevtore, obovato-cuneati, rotunda ad apicem, 
lobis lateralibus ellipticis vel obovatis; staminodia interiora 
3 mm. longa, exterioribus breviora, linearitriangularia, biden­
tata; stammodia exteriora et staminodia interiora connata 
supra coronae tubus summitatem; stamina ut videtur infra 
coronae tubi summitatem inserta, ad 2 mm. longa; antheris 
1-1.2 mm. longis; ovarium 12- re-loculare; fructus subglobo­
sus vel ellipsoideus, ad 3 em. diametro; semina compressa, 
subellipttca, nitida, cicatrice semini 2-plo breviore. 

Specimen e:<amined: CosTA RICA: San Jose: Escasu, 1130 
m. alt., Feb. 1937, Rojas 524 (F-type, Mo, NY [photo & 
frag.]). 

5· Manilkara meridionalis Gilly, sp. nov.-Staminodia 
exteriora pro parte in consortiis sex terna conjuncta; stami­
nodia interiora glabra; staminodia exteriora et interiora nee 
connata supra coronae tubi summitatem, ceterum ut sub 
varietas meridioualis descripta. 

This species seems best tr7ated, at present, as composed of 
two more or less geograph1cally separated varieties· when 
mar~ matenal ts available tt may be necessary to 'accord 
spec1fic rank to ~oth of the vanettes. The variety meridionalis, 
of course, contams the nomenclatural type of the species. 

KEY TO THE VARIETIES 

Ou~er scaminodes united .in groups of three for one-fourth to one-third of 
t~fr length, the free portion of the lateral lobes of each group lanccolate or 
o on~, su.bparallel w1th the median lobe; leaves obtuse or acute 3 5 em or 
more m Width . . • • • ' ·.d ·,. • · · · · · · · · · · · · · ·.. . . . . . .. a. var. mers iona IS. 

Outer :stami?odes united in gro?ps of three for at least half of their len th, 
the free poruon of the lateral p;ur of each gro p d It · d · 1 di g 
from the median lobe; leaves acuminate 3 sue e oil -t~tan~ud arh, vergent , . m. or ess ID wt t 

b. var. caribbmsis. 
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sa. MANILK.A RA MERIDIONALIS var. meridionalis Gilly~ 
var. nov.-Arbor; foli a tenui-coriacea vel conacea, concolora~ 
supra subnitida, lamina 8-13 em. longa, 3·5-S em. lata, 
anguste elliptica vel ultra medium latiora, ad apicem obtusa, 
ad basim subacuta vel subacuminata, subrotundo-cuneata; 
pet iolus 1-2 em. longus; pedicellis petiolus aequans; lobi 
perian thii exteriores ovato-lanceolati vel ovati, acuti, 7-8 
mm. longi, 4.5-6 mm. lati ; lobi perianthii interiores lanceolato­
elliptici vel ovato-rectangulares, 7·S-8 mm. long1, s-6 mm. 
lati ; coronae tubus 4·5-5 ·5 mm. longus, staminodia excedens; 
staminodia exteriora 4-4.5 mm. longa pro partem terti am 
vel quatriam consortiis terna conjuncta, lobo media !obis 
laterales subsequantis oblanceolato vel spatulato, !obis 
lateralibus ovato-lanceolatis vel oblongis; staminodia inter­
iora exteriora in longitudine aequans, ex lineari-triangularia 
lanceolato-elliptica, bidentata erosa vel integra; stamina 
staminodiis 2-plo breviora; antheris 1.5-2 mm. longis; ova­
rium IQ-9-loculare; fructus (specimini t}rpici) ignotus. 

Specimens examined: MEXICO : without exact locality, 
Liebmann 304 (S); Guerrero: Acapulco, Palmer 71 (A, G) 
Mo). CosTA RicA: Punta Arenas: Esparta, Feb. H)071 

Biolley 2023 H.P. (US) ; same locality, Feb. 1909, Biolley 
f7J08 (NY [photo & frag.], US-type). PANAMA: without 
exact locality, Dec. 1859, Hayes r67 (G) and 793 (NY). 

sb. MANlLKARA MERIDJONALIS var. caribbensis Gilly, 
var. nov.-Arbor; folia tenui-coriacea, concolora, supra 
nitida, lamina 8-12 em. longa, 3-3.5 em. lata, lanceolata vel 
anguste elliptica, cuneata vel rotundo-cuneata ad basim, 
acuminata ad apicem; petiolus 1-1.5 em. longus; pedJcellt.s 
petiolus aequans vellongiore; lobi perianthti exteriores .ovatJ, 
acuti vel acuminati, 7 7·5 mm. longi, 6 mm. latt; lob1 pen­
anthii interiores ovato-elliptici, acuti vel subacuti, 8-8.5 mm. 
longi, 6 mm. lati, ad basirn constricti; coronae tu bus 4 ~ 4. 5 
rnm. longus; staminodta exteriora ad 4 mm. longa, ad med1um 
consortiis terna conjuncta, lobo media mmuto, angusto­
spatulato vel lineari-lanceolato, !obis lateralibus ddtoideo­
triangularibus, divergentibus; staminodia interiora extenora 
longitudine aequantia, elliptico-lanceolata, integra, erosa vel 
bifida ad apicern; stamina staminodiis ~-plo brevlo.ra; an­
theris 2 mm. longis; ovarium 9-loculare; fructus non v1sus. 
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Specimens e:~amined: C oLOMBIA : Dept. Atlantica: Barran­
qutlla, Feb. 19, l9Jl, Dugaud 368 (F, Y). VENEZUELA: Isla 
l\l argarita, El Valle, J uly 1901, M iller & j ohnston IOJ (G­
type, NY [ photo]) . ST. CROIX: Annas H ope, Nov. '2, 1925, 

Tbompsotz 96o (NY) . 
Brillon & Cowell 9991, from coastal thickets near Cortes, 

Pinar del Rio, Cuba (G, NY, US) has flowers in which the 
exterior staminodes are similar to this variety ; however, the 
three segments of each group are united proportionately more 
than m the other specimens examined, and the leaves are 
much smaller (5-8 em. long, 2-3.5 em. wide) and subacute 
at the aptces. 

C. \lANIL~RA, subgenus .Nis~eroa 6 G illy, subgen. nov.­
Flares m axtllts 2- 5; stammodia exteriora terna connata 
staminodia-~oml?.osita ut .vi~etur tan tum sex, integra; corona~ 
tubus st~mmodn~ exten.onbus duplo breviore vel minore; 
charactertbus alns ut m subgenere Eumanilkara. TYPE 
SPECIES: Manilkara chicle (Pitti.er) Gilly ( = Achras chicle 
Pittler). 

K£y TO THE SPECIES 

Inner staminodes subpetaloid, merely erose or laciniate, not bifid at apices. 
6. M. chide. 

Inner staminodes bifid at apices, the two lobes acute, more or less erose. 
7· M. calcicola. 

. 6 .. M anilkara chicle (Pittier) Gilly, comb. nov. Acbras chicle 
Ptttter, Jour. Wash. Acad. Sci . 9: 436. 1919.- Large tree 
to at least 30 m. tall. Leaves coriaceous, dark green and duli 
bu.t ~ot glaucous abo~e; lamina obovate-elliptic, oblong­
e~lp~tc or narrowly elhpttc, rounded-cuneate or cuneate at 
t e ase, subacute and mmutely emarginate at aptces, 1'2- 20 
em. long, 4- 7 em. broad; petiOles about '2.5_3 mm. i d ' 
2-3·5 em. long, obscurelv canaliculate above Fl n tam.l, 
in ach c • 1 h f · 1 . · owers severa 

e rascJc e, t e asctc es tn leaf axJ is o b h 
of fallen leaves ; flowering pedJcels sho t ~a ove t e scars 
the petioles, lengthening somewhat in r f~r t aon or equalling 

ut · uter penanth 

t This subgeneric name is derived fr h 
quentlv applied to these species ·• N' om} e vernacular name most fre-

• , l 18pero. 
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segments oblong-lanceolate or narrowly oblong-eva te, sub­
acute at apices, 7·5 mm. long, 3-3.5 mm. wide ; inner perianth 
segments similar to the outer or broadest above the middle, 
obtuse or subacute, 8 mm. long, 3- 4 mm. wide. Corona tu be 
1.5- 2 mm. long. Outer compound stam inodes ovate-lanceo­
late, subacute or rounded at the apices, 5-6 mm. long; inner 
staminodes 4·5 mm. long, ovate-lanceolate, acumi nate, the 
apex irregularly laciniate. Stamens approximating the outer 
staminodia in length; anthers 3 mm. long. Ovary 6--9 locular. 
Fruit globose-depressed to obovoid, 3.5- 4 em. in d iamete r. 
Seeds compressed, rhomboid-elliptic, brown, subglossy, 2- 2.3 

em. long, 1.4- 1.8 em. broad, s-7 mm. thick; hilum 6-7·5 mm. 
long, occupying one-third of the ventral ma rgin. 

Specimens e.'<amined: BRITISH HoNDURAS : T oledo Dist. ?, 
Camp 32 (Br. Hond.-Guat. bound. survey), 2700 ft. alt., 
Schipp I264 (A, G, Mich, Mo, NY). Stann Creek Dist., 
Stann Creek Valley, Baboon Ridge, Gentle 3186 (A, Mich, 
NY). Orange Walk Dist.: without exact locality, Lunde/1 689 
(A, F, Mich); Xcanha, Meyer 183 (F). Cayo Dist., Never 
Delay, Walters. n. (G, US). GuATEMALA: Dept. Izabal: Vega 
Grande, May 1919, Pittier 8537 (G, NY, U5-type) ; between 
Escobas and Montana E scobas, Steyermark 3 9336 (F); 
lzabal, Whitford & Stadtmiller 75 (G, US, Y). 

Gmtle 3186, cited above, is perhaps an extreme form of the 
species, although it approaches M. ca/cicola in vegetative 
appearance. The following sterile spec:imens, with large 
oblanceolate leaves acuminate at the apices, are for the 
present referred here: MExico: Oaxaca: Ubero, lf-'illiams 9432 
(F, Mich, US, Y); Tolosita, Williams 9574 (A, F) . Chiapas : 
Sta. Margarita, Rio Usumacinta, lvfanzano 12240/4 (NY). 
Tabasco: Tenosique, Rio l"sumacinta, Manzano .12247/.10 
(NY). BRITISH HoNDURAS: without exact locality, Duncan 
Stevenson 54 (US) and Lunde/1690 (F). Cayo Dist.: Roaring 
Creek, Lurrde/169.1 (F). EL SALVADOR: Dept. Sonsonate: San 
J ulian, Calder6n 22.15 (US). Dept. Libertad: Comasagua, 
Calder6n IJ7I (US). 

7· Manilkara calcicola (Pittier) Gilly, comb. nov. A ci.rras 
calcicola Pittier, Jour. Wash. Acad. Sci. 9: 438. 1919.-0n 
the basis of the specimens examined, it seems best to recog-
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· · t·es w'1thin this species. When more material mze two vane 1 · h 
· ·1 bl r study 1t rna}' become necessary to ra1se t e 1s ava1 a e tor . . 
large-leaved Colombian form to spec1fic ran k. T he vanety 
calcicola, of course, contains the nomenclatural type of the 
spec1es. 

KSY TO THE. V AIUETlES 

Corona tube one-fourth the length of the outer compo~nd_ staminodes; inner 
staminodes equalling the outer in length; leaves obelhpttc to oblance~late, 
J-3·5 em. wide .... . . . . . . . . . . . . . . . . . . . . . . . .. a. var. calcuola. 

Corona rube one-half the length of the outer compound staminodes; inner 
staminodes half the length of the outer; leaves obovate to rhomboid-elliptic, 
6-9 em. wide . . .. .. . .. . .. . . ..... . .. . .. .. .. . . b. var. colombiana. 

7a. MANILKARA CALClCOLA var. calcicola Gilly, var. nov.­
Arbor; usque 25 m. alta; folia atroviridia, supra opaca vel 
subglauca, lamina 8-r8 em. longa, 3- 3.5 em. lata, obelliptica 
vel oblanceolata, ad basim cuneata, ad apicem acuta sub­
acummata vel obtusa; pet iolus 1.5- 3 em. longus; flares in 
axillis 2- 5; pedicellis 1-'2.5 em. longis ; lobi perianthii exteri­
ores ovati vel ovato-tnangulares, 5.5-6.5 mm. longi, 4-5 
mm.lati; lobi perianthii interiores obovato-elliptici, subacuti, 
6-7 mm. longi, 3.5-4 mm. lati, ad basim constricti; coronae 
tubus ad 1 mm. longus, staminodia exterioribus 4-plo brevi­
oribus; staminod1a-composita exteriora 3.5- 4 mm. longa, 
ovato-elliptica, subacuta; stam.inodia interiora bifida, sub­
petaloidea, exteriora subaequantes, laciniata vel erosa ad 
marginem et aptcem; stamina staminodia subaequantes· 
antheris. 3 mm. longis; ovariur:n 9-loc~la_re ; fructus globosu~ 
vel ovo1deus; semma rhombo1deo-elltpt1ca, subacuta · cica-
trice seminis margme 3-plo breviore. ' 

Specimens ex_amined: EL SALVADOR: La Paz : Zacatecoluca, 
March 1922, Calder6n 320 (G, NY, US). Dept. San Miguel: 
San Mtguel Tepezonte~, 1924, Calder6n 2052 (US). CosTA 
RICA ! Guanacaste: T tlaran, alt. Soo-650 m., J an. 1926, 
Stan~ley & Valerio 45_66o (US) . PANAMA: Panama: near 
AJh~Juela, May 191 I , Ptt~ier 3457 (G, NY, US-type). Darien: 
Patmo, Feb. ~J, 1912, Pttlier 56¢ (G, NY, US). CoLOMBIA : 
Dept. Atlant1co: Puerto Colomb1a Jan. 1937 Bro El' 
IS03 (F, US). , , . zas 
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7b. MANI LKARA CALCICOLA var. colombiana Gill y, var. 
nov.- Arbor; usque 20 m. alta; folia coriacea, glabra, atro­
vi ridia, supra opaca vel glauca, lamina 12-'20 em. long_a, ?-9 
em. la ta, elliptica, elliptico-rhomboi~ea ve_l ?bovato-ellipttc~; 
petiolus 2. s-3· 5 em. longus; Bores m axtllts 3- 5; ped1cellt~ 
ad 2 em. longis ; lobi perianthii exteriores ~vata:-lanc~?l~tl 
subacuti, 8-9 mm. longi, 4- 5 mm. lati; lob1 p~nanthu m­
teriores oblongo-elliptici, rotundi vel subacutt, 8-9_ m~. 
longi, 3 mm. lati; tubus coronae '.2._·5 m_m. longus! stammo_dus 
exterioribus 2-plo brevior; stammodta-compos1ta exteno~a 
5 mm. longa, elliptica ob~sa v~l subacut~; stamt_n~d.ia 
interiora exteriora 2-plo brev10ra, b1fida, a~ aptc~m lacm1~ta 
vel erosa, partibus basilibus re~tangulan-Ovatls ; sta~ma 
staminodia subaequantes ; anthens 3 mm. longts; ovanum 
10-loculare; fructus (specimini typici) ignotus. " . , 

Sp ecimens examined: CoLOMBIA: Dept. Chaco: _Danen 
country," Dawe 868 (NY-type, US). Dept. Atlant1co: E~ 
Pajar forest, March 29, 1934, Dugand 535 (Y), ~35b (Y) , 
Arroyo Cipauca, Sept. 16, 1934, Dugand 717 (Y) ; nort~ern 
Colombia," Aug. 8, 1935, Dugand 772 (F, Y); Casaco1ma, 
Sept. 6, 1936, Dugand 1042 (F, Y) . . 

D . MANILKARA, subgenus E':lacJ:rras6 Gtlly, s~bgen. ~ov. 
- Flores in axillis foliorum soh tanae; stammod1a extenora 
terna conjuncta, staminodia-composita ut_ videtur ta_ntur:n _6~ 
integra vel tridentata usque ad partem q~mt~m longttudmts, 
coronae tubus staminodia exteriora longttu_dme aequans vd 
excedens· ceterum u t in subgenere Eumantlkara. T YPE sPE­

CIES : M~nillcara zapotilla (J acq.) Gilly ( = Acbras zapota ~ 
zapotilla J acq.). 

KEY TO THE SPECtES 

Exterior surface of both corona tube and inner staminodes pubescent, at least 

in part. 
Corona tube completely pubescent on the exterior surface. 'J .• 

8 .. \f. C11i n-on11. 

Corona tube glabrous except for vertical zones of pubescence on exterior 
surface below rhe inner staminodes. 

~~~-subgeneric name has been given because/!.{. wpotilla, the subgeneric 
type, is the true .. Acbr11s" of all recent authors. 
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Outer and inner series of staminodes not united above summit of corona 
tube and level of stamen insertion. 

Flowers 9-12 mm.long; outer perianth segments 10 mm. long, 7-7:~ 
mm. broad ......••..•. • • ........•.••........•.. 9· M. Conzaltu . 

Flowers s-7 mm.long; outer perianth segments 6. s-7 mm. long, 3· s-~ 
mm. broad......... . . . ........ . . . . . . • . . 10. M. Gaumtrl. 

Outer and inner series of staminodes united for half their length above 
the summit of corona tube and level of stamen insertion. 

r 1. M. lmoilolla. 

Exterior surface of corona tube and inner staminodes (as well as the 
remainder of the androecium) completely glabrous . . . 12. M. zapotilla. 

8. Manilkara Calderonll Gilly, sp. nov.- Arbor; folia 
tenui-conacea, supra plumbeo-glauea, lamina 8 14 em. longa, 
3·5- 5·5 em. lata, anguste elliptica vel anguste obovata, 
rotunda vel subcuneata ad basim, acuta vel subacuminata 
ad apicem; petiolus 1.~5-1.75 em. longus; pedicellis ad 2. em. 
longis; lobi perianthii exteriores ovati acuti, 6 mm. longi, 
5-5·5 mm.lati; lobi perianthii intenores rotundi, abrupte con­
stricti ad basim, subacuti ad apicem, 7·5 mm. longi, 5·5 mm. 
lati; coronae tubus 4·5 mm. longus, staminodia-composita 
excedens, extus dense-pubescens; staminodia-composita ex­
teriora 3 mm. longa, petaloidea glabra, ovato-lanceolata, 
obtusa vel subacuta; staminodia interiora exterioribus simi lia 
extus pubescentia; stamina ad duo partes tres staminodioru~ 
exteriorum longitudin~; a.nth~ris 1 ·5 mm. longis; ovarium 
J~]oculare; f~ctus elhpsoJdahs ad 4·5 em. longus et 3·5 em. 
dtametro; semma compressa, atrobrunnea, nitJda, 2..2 em. 
longa, t- r .2 em .. lata, elliptica, cicatrice margines subae­
quantes, supra sp2culata. 
~pt"Cimm ~xamined: Et SALVADOR: Dept. San Miguel: San 

Mrguel, 1\lay I I, 1923, Ca/der6n I584 (G, NY[photo & frag.] 
US-type). ' 

~· Manil.kara Conzattii Gilly, sp. nov.-Arbor; folia sub-
conacea, supra glauca, lamma 6-9 em. Ionga 2 _

3 5 
1 

11. • 1 b , . em. ata, 
angu~te e lptlca .ve su rectangularia, attenuata ad basim 
et ap2cem, vel ap2ce subrotunda · petiolus 1 1 
ped. 11· · 1 b · · ' ·5-3 em. ongus· 

ICC JS petro us revJonbus· lobi perianthii e t . ! 
acuti 10 mm Jon i _ ' . . . x enores ovatJ 

' · g' 7 7·5 mm. latJ; lob1 penanthii interiores 
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ovato-rectangulares, 10 .5-I 1 mm. longi, 7 mm. lati, subacun 
ad apicem, ad basim constricti; coronae tubus 7 mm. longus, 
staminodia exteriora cxcedens ; staminodia-eomposita peta­
loidea ovata, glabra, 6 mm. longa, ad apicem subacuta vel 
rotunda; staminodia interiora latolanceolato-ovata, stamino­
diiS-compositis similis sed angustiore, extus strigillosa; stam­
ina staminodia usque duplo breviora; antheris 3 mm. longts; 
ovarium 12.-loculare; fructus ovoideus vel subglobosus, 
usque 3 em. diametro; semina compressa, semi-elliptica, 
2-2..2 em. longa, o.6--o.8 em. lata, pallido-brunnea et nitida, 
cicatrice marginibus seminis 2.-plo vel 3-plo bre~ore. 

Specimen examined: MExico: Oaxaca: CUJcaclan, 6oo 
meter a lt., M arch 7, 1919, Conzatti 3432 (NY [photo & 
frag.], U5-type). . 

10. ManUkara Gaumeri Gilly, sp. nov.-Arbor; foho sub­
coriacea, supra, opaca nee glauca, lamina 5-7 (-8.5) em. 
longa, 2-2..9 (-3.5) em. lata, anguste elliptica vel supra ~ed1a 
latiora obtusa vel subcuneata ad basJm et ap2cem; petiolus 
1.5-2. ~. longus ; pedice.llis 1- 1.5 em. lon~is; l_obi perianthii 
exteriores anguste ovatJ acutJ vel acummat1, 6.5-7 mm. 
longi, 3·$-4 mm. lati; !obis perian~hii interiores ovat<>: 
lanceolatt vel ovato-rectangulan, acutJ, 7 mm. longt, 3·5--+·) 
mm. lati; coronae tubus staminodia 4- 5 mm. longus, stam•­
nodia excedens; staminodia-composita exteriore 3-~.5 rnm. 
longa ovato-lanceolata vel latiora, subro~und.a v_el tr~dentata 
ad apicem, ad basim constricta; stammod1a mtenora ~:x­
teriora aequantia, lineari-lanceolata bidentata; ~tamrna 
staminodiis 2.-plo breviora; antheris 1.5- 2 mm. long2s; ova-
rium 9-loculare; fmctus ignotus. . 

Specimens examined: MExico: Yucatan: w1~hout exact 
locality, Gaumer639 (G, Mich, 1\fo, NY, VS). QUI~tana Roo_: 
C hichankanab, Gaumer 18(}8 (A-type, G, Mo, NI [photo & 
frag.] , US). . 

1 r. M anilkara breviloba Gill y, sp. nov.- Arbor; folla 
tenuia concolora supra opaca nee glauca, lamina 8-12 em. 
longa, '4·5-5·5 c~. lata, anguste elliptica, s.ubrectangul~ria 
vel supra medium latiora, rotundo-constrlcta ad basnn, 
subacuta vel subacuminata ad apicem; petiolus 2-3.5 em. 
longus; pedicellis petiolus subaequans; lobi perianthii e.x-
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teriores lato-ovati acuti, 7 mm. longi, 6 mm. lati; lobi peri­
anthti interiores ovato-elliptici, 8 mm. longi , 5 mm. lati, 
acuminato-cucullati ad apicem, constricti ad basim; coronae 
tubus s.s-6 mm. longus, staminodia multo excedens; st~mi.no­
dia-composita exteriora usque 3·5 mm. longa, elltpttca, 
in tegra vel subtridentata ad apicem; staminodia interiora 
extenora aequantia, medio constricta, ultra medium elliptica, 
mfra truncato-triangularia; staminodia exteriora et interiora 
supra coronae tubi summi tatem connata; stamina infra 
coronae tubo summitatem ut VIdetur inserta, '2- '2.5 mm. 
tonga; antheris 1-1.25 mm. longis; ovarium 10-9-loculare; 
fructus ignotus. 

Specimen examined: BR1TISH HoNDURAS: Belize Dist.: 
Maskall, April 26, 1934, Gentle I2J8 (A, G, Mich, Mo, NY­
type, US). 

12. Manilkara zapotilla (Jacq.) Gilly, comb. nov. 
Acbrtn zapota L., Sysr. ~at. ed. 10. 2:988. homonym. 1759· Not A. uzpota 

L., 1153-
Acbras mammosa {J L., Sp. Pl. ed. 2. 470. 1762. 
Acbrtn sapota L., Sp. Pl. ed. '2. 470. homonym (orthographic uariant). 1762. 
Acbras z:opota fJ u:potilla Jacq., Stirp. Amer. 57· t. # · 1763. 
Sapota Acbras M11ler, Gard. Diet., ed. 8, nomen mp"jluum. 1768. 
Acbras sapota tJ.globosa Stokes, Bot. Nat. Med. 2 : 29'2. 18 12. 
/lcbras sapota fJ ova/is Stokes, I. c. 
;apota Acbras ~_sphamca A. DC., Prodr. 8: 174. 1844. 
· /lcbras cos~gusco Llave,. Regist. Trimestro 1: I 38. nomen dubium. 1832 . 
1cbras :apottlla (Jaeq.) _:\utt.aJI,l\. Am. Sylv. 3 : 28. 1849. 
• Llcbras sapota f. aspf1'1'tma Gomez Anal H'1st "'at '1 dr'd 8 . ' • • '" •" a I I Q: 253· I 90· 
Acbros sapota oar. tJ. sphamca (A. DC.) Pierre ex Pierre & U b · U b 

Symb. Ant. s: 97· 1904· ' r an, In r an 
Acbras .sapota var. fJ lobata Pierre & Urban I.e. Not Sapot " br 

lobata A. DC. 18
44

. ' a n& as var. 8 

Acbras sapota var. ')'pedicel/oris Pierre, I.e. 
,icbras sapot? var. 6 Cando/Itt Pierre, I.e. 
Sapota zapoulla (Jacq.) Coville!, in Safford Con tr U S N H b 

'905· ' . . . at. er . 9: 370. 

Large tree, to +O meters tall Lea . 
coriaceous to coriaceous dull sh' . ves cobcolorous, thm-
Jamin~ from obelliptic ~r subro~~~g 0~8 su glaucus above; 
em. w1de) to oblanceolate (8-n ~5 em. long, 3·5.-5·5 
oblong-ell.iptic or narrow-elhpttc {~1 ong, 3·5- 5 em. w1de), 
Wide) or ltnear-lanceolate (

9 12 l 4 em. long, 3-4.5 em. 
em. ong, 1.75-1..5 em. wide), 
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obtuse, emarginate, acute or acuminate at the apices, rounded, 
gradually n~rrowed Or cuneate at base; petioles I. 5-3 em. long. 
Flowers sol1~ary in the leaf axils; flowering pedicels shorter 
than, equallmg, or exceeding the petioles in length. Outer 
~ia?th segments broadly ovate, ovate-rectangular, oblong­
~lltpttc, o: ovate-lanceolate, ~ mm. long, 4-6 mm. broad; 
1~n~r penanth segments extremely variable in shape, obel­
hptlc, rectangular-ovate, ovate, subrotund, elliptic, or lance­
alate, the base constricted, rounded, or acuminate, the apices 
subacute, acute, acuminate, or acuminate-cucuJJate, 6.5- ro 
mm. long, 3.5-6 mm. broad. Corona tube 3.5-7 (averaging 
4.5-5) mm. long. Exterior compound staminodes petaloid, 
3-6 (averaging 4- 5) mm. long, ovate, lanceolate, or elliptic, 
gradually narrowed to abruptly constricted at base, entire, 
crenulate, or tridentate at the apices (the apical margin some­
times constant, sometimes variable from staminode to stami­
node in a single Bower). Interior staminodes petaloid or sub­
petaloid, usually equalling the exterior staminodes in length, 
ovate-lanceolate, lanceolate-elliptic, or linear-lanceolate, grad­
ually narrowed at the base, entire and subacute or rounded, 
or bidentate at apices (shape, apex, and size either constant 
or variable within a single Bower). Stamens one-half to 
two-thirds the length of the staminodes; anthers 1.5- 3 mm. 
long. Ovary 12- 10 (-6)-loculare; style approximating or ex­
ceeding the staminodes in length. Fruit variable in shape and 
size; ellipsoid, ovoid, or subglobose, to at least 9 em. in 
diameter; seeds variable in shape, compressed, elliptic, oblong, 
semicircular, or rhomboid in outline, I .6- 2.3 em. long, 
o.S- 1.6 em. broad; hilum 0.9- 1.7 mm. long, occupying one­
half to seven-eighths of the ventral margin. 

Distribution: From the states of Vera Cruz and Oaxaca and 
the Yucatan Peninsula region of Mexico to Costa Rica; 
widely introduced and escaped from cultivation in other 
parts of Mexico, Central America, northern South America, 
the West Indies, Florida, and in the tropical and subtropical 
portions of the eastern hemisphere. Area with the greatest 
population concentration is the Yucatan Peninsula area of 
Mexico, northern British Honduras, and the state of Peten, 
Guatemala. 
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Representatir:Je flowering specimens: MEXICO: Oaxaca: Relco 
4189 (CS). Vera Cruz : Barbacoa de Panoya, Purpus 8429 
(G, Mo, NY, US). T abasco: Baland n, Matuda ]254 (A, F, 
Mich, NY). Campeche: Tuxpena, Lundell J29I (F, G, Mich, 
Mo, NY, US). Yucatan: Gaumer 23956 (A, G, Mo, US). 
BRITISH HoNDURAS: Orange Walk D ist.: Honey Camp, 
Meyer 198 (A, F, Mo, NY), Lundell soo (A, F, G, Mo, NY, 
US). GuATEMALA : Peten: Vaxactun, Bartlett 12372 (F, NY, 
Mich). EL SALVADOR: Dept. Sonsonate: Izalco, Standley 
22226 (G, NY, US). CosTA R lcA : Heredia: La Columbiana, 
Pittier IJJ87 (US). 

't'.lany other specimens were examined in addi tion to those 
listed above. Numerous of these were either sterile or in 
fru1ting condition and have been tentatively assigned to this 
spec1es in the course of annotation of specimens; had flowers 
been present, at least a few of the Central American speci­
mens among these might have been assigned to one of the 
other species tre_ated 1~ this paper. Twent y-t wo specimens, 
from plan~ cultivated 10 the eastern hemisphere, have also 
been exammed; the Rowers of these specimens were of such 
structure that al~ o~ them fall within the limits of M. sapotilla. 
, As herem ~ebm1ted, Manilkar~ zapotilla is an extremely 
'anable spec1es; whether subspecJfic un1ts of some sort may 
eventually be recogmzable on the basis of flower or leaf form 
cannot be _determined at p~esent. Much more material, and 
tha~ espec1ally collecte? w1th the morphological and distri­
butional problems of ~IS spectes m mind, is necessary before a 
complete understandmg of thts species can be obtained. 

The Yale Wood Collections 
At the end of the )'ear 19 2 h al 

d I 
. h 4 t e tot number of catalogued 

woo samp es 10 t e yale coJl · 
11,867 named spectes of '2 ... 

9 
ecttons wa} 4o,642, r~l?resenting 

were 326 accessions durin 1 tt genera 0 232 fa~mlles . There 
were added sections of 10; s e _year. To t~e slide collection 
474 slides of 11 0~2 s e · pectmens, makmg a total of 19,­
genera, and 2r8 •f;mili~~~mens of 65o6 named species, 1616 
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KEYS TO AMERICAN WOODS (CONTINUED) 

By SAMUEL J. RECORD 

. Herewith are two more keys in the series begun in T rop­
~cal Woods 72: 1~35· Each is intended to be complete in 
ttself and to contam the name of every genus in which the 
key feature is known to occur, even if onl y rarely. This 
method frequently provides entirely different avenues of 
approach to the same wood. 

I have detected an error in the first key (Ring-porous 
Woods) owing to my failure to note that Fraxima does not 
belong in the small group of Oleaceae having vestured pits 
in the vessels. The statement should be deleted from 74a 
(top of page 27), and transferred from 95a to 96a (page 29). 

IV. Vessels virtually all solitary. The usual expression for 
this condition is "pores all solitary," but a " pore " is a term 
of convenience for the cross section of a vessel member, hence 
a section through the overlapping ends of the members of a 
single vessel will show two (sometimes more) pores in contact 
tangentially. T he equivalent expression for "vessels soli­
tary" is "pores not in con tact radially .'1 When vessels are 
rarely in contact, a given tangential section may show no 
intervascular pitting, but its nature can be inferred from that 
of overlapping members as seen on radial section. Most woods 
with solitary vessels are tropical. It is interesting to note that 
Liquidambar specimens from Central America are in this 
category, while those from the United States are not, although 
the species is supposed to be the same. 

V. Vessels with spiral thickenings. Nearly all of the woods 
in this group are from trees of temperate climates. Tropical 
species of flex, for example, are typically without spiral 
thickenings in their vessels and wood fibers, whereas these 
features are characteristic of material from the United 
States. Spirals are freque_ntly limited to t?e smallest ves~els 
in a specimen and sometimes occur only m the ~verlappmg 
tips of members. When they are fine they can eastly be over­
looked and they are not always readily distinguished from 
striations. 
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IV. VESSELS VIRTUALLY ALL SOLITARY 

(Pores rarely 1n contact radially) 

No. 73 

1 a. Stems with included phloem ......... · .. · · · · · · · · · · · · · · · • · · 2 
b. Stems without included phloem ...... ....... ....... · · - · · · · 6 

2 a. Septate fibers in parenchyma-like arrangement ..... Hippocrateaceae. 
b. Septate fibers absent . . . . . . . . ...... · · · · · · · · · · · · · · · · · · · · · 3 

3 a. Phloem in strands (islands on cross section). 
Mouriria (Melastomaceae). 

b. Phloem in concentric or anastomosing bands . . . . . . . . . . . . . . . 4 

4 a. Raphides present in conjunctive tissue. Small vessels with scala-
riform perforation plates. . ...... Doliocarpus (Dilleniaceae). 

b. Raphides absent. Perforations exclusively simple..... ... . . . . 5 
5 a. Pores very small. Normal rays uniseriate. Fiber pits small. 

Simmondsia (Buxaceae); Dic/idantbera (Diclidantheraceae). 
b. Pores large in part. Rays often biseriate. Fiber pits large. 

Polygalaceae. 

6 a. Ripple marks present. . . . . . . . . . . . . . .. . . .. .. . . . . .. . . . .. . .. . 7 
b. Ripple marks absent. . . . . . . . . .. . .. . . . .. . 9 

7 a. Ripple marks uniform and very fine (more than 200 per inch)j 
all elements storied. Density very high ......... Zygophyllaceae. 

b. Ripple marks irregular; larger rays not storied. Density low.. . . 8 

8 a. Rays distinctly heterogeneous ..... Dicraspidia (Elaeocarpaceae). 
b. Rays homogeneous or nearly so ...... Muntingia (Eiaeocarpaceae). 

9 a. Rays in part large (usuaUy more than 7 cells wide) and con-
spicuous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 

b. Rays not conspicuous, though often distinct. . . . . . . . . . . . . . . 24 
10 a. Perforation plates with several circular openings. 

. . Epludra (Ephedraceae). 
b. Perforation plates not forammate. . • . . . . . . . . . . _ 1 1 

1 1 a Broad rays aggregates of small rays 
b. Broad rays solid........ . . · · · · · · · · · · · · · · · · · · · · · · · · 12 

V · · h · b . • .. . . . .. · rJ 
12 a. ~tcentnc trac etds ~ undant. Pores large in part. Small vessels 

b ~~t~ few-~arred ~c~dlanform plates. Litbocarpus, ~uercus (Fagaceae). 
. wcentnc trac e• s absent. Pores all small Ml 1 . h 

many-barred scalariform lates . . ves_se s ~tt 
P · - · · . Kalmta (Ertcaceae). 

13 a. Rays mostly homogeneous Frequent! . · Y nng-porous. 

b. Rays decidedlv heterogeneous o·~itbocarpus, ~UeT'(I(S (Fagaceae). 
• • · I e-porous . . . . 14 

14 a. Fibers m pan septate and in ar ch . 
ment. !" .P ~n yma-hke reticulate arrange-

. · · · · • • · · · • · · · 't11uang11tm H · (H ' b. Fibers not septate ....... . . . . • tppocratta tppocrateaceae) . 
. • . . . • . • • IS 
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15 a. Vessel perforations simple in part. Raphides common in rays. 
Curaldla, Daoila (Dilleniaceae). 

b. Vessel perforations all multiple. Raphides absent... . . t6 
16 a. Vessels and fibers with spiral thickenings .................... 17 

b. Vessels and fibers without spiral thickenings. . . . . . . 18 

17 a. Perforation bars few. Rays less than 8 cells wide; pits to vessels 
aU small. Heartwood light chocolate-brown .... Garrya (Garryaceae). 

b. Perforation bars numerous. Rays often 8 or more cells wide; pits 
to vessels mostly small but in part large and elongated. Heartwood 
whitish ....................... Pillaresia mueronata (lcacinaceae). 

18 a. Fibers with simple or indistinctly bordered pits. Vessel-ray pit-
ting very coarse .........•......... . Hedyosmum (Chloranthaceae). 

b. Fibers with large bordered pits .. ...... . .. ---.-.·· · 19 
20 19 a. Rays not over 8 cells wide ..... ... .. ........... - •.. 

b. Rays often 8 to 15 (2o) cells wide ............... - . 21 

20 a. Ray pits often narrowly elongat~d~ tending to scal:uiform ar­
rangement. Growth rings usually distmct. . Corn us jfortda (Co~aceae). 

b. Ray pits round to oval, but not narrowly elongated. Gr~wth nngs 
absent or poorly defined ........ . ....... <fernstroemta (Theaceae). 

ll a. Parenchyma reticulate. Heartwood yellowish.: .... - . 'l'l 

b. Parenchyma not reticulate. Heartwood browrush. · · · · ?.J 

22 a. Vessel-ray pitting fine, alternate: ........ C?lloscbulzia (lcacinaceae). 
b. Vessel-ray pitting coarse, oppos1te t!' scalanform ... :. . 

Melleniusa, Poraquetba (Icacmaceae). 

23 a Parenchyma diffuse. Vessel-ray pitting 2...sized. 
· Pillaruia (lcacinaceae). 

b. Parenchyma unilaterally para~ra_cheal a~d in narro':"' short to 
rather long wings. Vessel-ray pttttng medtum, not 2-stzed. . 

Dendrobangia, Emmotum (lcaetnaceae). 

24 a. Perforations exclusively or predom~nantly simp!e - - · · · 
b. Perforations exclusively or predommantly mulbplc · · · · · · · 

25 
79 
26 25 a. Vessel pits vestured; smaU ..... -...... - · · · · · · · · · · · ·- · • · · --

b. Vessel pits not vestured; very small to large .·· · · • · · · · • · · • · · · 29 

26 a. Rays homogeneous to weakly heterogeneous. • ) 
Aspidosperma, Gdssospermum, 1/aJ/ma (Apocynaceae · 

b. Rays distinctly heterogeneous.-· · · · · · · · · · · · · · • · • · · · · · l7 

bo d d · . Myrtaceae. '17 a. Flbers with large r ere p~ts..................... 8 
b. Fibers with small bordered ptts. • · • · .. • .. · · · · · • · · · · • • · · · · 

2 

28 a. Rays ?.-sized, the larger 4 or 5 (7) cells ;;!:·ia, Ouraua (Ochnaceae). 
· • . . • . Rubiaceae. 

b. Rays 1 or 2 (J) cells wtde - .. · • • • - · · · • • • • · • · • • · · 



TROPICAL WOODS No. 73 

'19 a. Septate fibers present in parenchyma-like bands. Vessel pits 
small...... . . . . . . . . . . . . . . . . . . JO 

b. Septate fibers absent, or, if present, not in bands. Vessel pits 
small to large . . . . . . . . . . . . . ........ .. .... - . . . . . . J'l 

30 a. Vasicentric tracheids present ....... • .. Aluaradoa (Simarubaceae). 
b. \'asicentric tracheids absent............. . ..... . . . . . . . . . . 31 

31 a. Rays all! or '1 cells wide. Vessels with fine spirals. 
AusiToplm d ia (Celastraceae). 

b. Rays 1- 5, mostly 2-4, cells wide. Vessels without spirals. 
Maylenus (Celastraceae). 

32 a. Rays homogeneous or weakly heterogeneous.............. ... 33 
b. Rays distinctly heterogeneous (at least in part). . . . . . . . . . . . . 45 

33 a. Vasicentric tracheids abundant ... . Litbocarpus, ff<.u"cus (Fagaceae). 
b. V asicentric tracheids apparently absent. . . . . . . . . . . . . . . . . . . . . 34 

34 a. Parenchyma in conc~tric bands........... . . . . . . . . . . . . . . . 35 
b. Parenchyma not defimtely banded, mostly diffuse and reticulate. 37 

35 a. P:u-en~yma bands about .1 pore-wid th apart. Rays 1-4 (7) cells 
w1de; pits to vessels large m part. Pores in part medium-sized to 
large. · · : · · · · · . . . . . . . . ·: ....... Sympbonia (Gutti ferae). 

b. Parench) ~a bands several pore-wtdths apart, sometimes appar­
ently termmal. Rays 1 or '1 (J) cells wide; pits to vessels very 
small. Pores small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 

36 t; ~ores thih'~-walled. Wood yellowish ........ 7'orralbasia (Celastraceae). 
· ores t 1ck-walled. Wood reddish or purplish brown. 

Wimmeria (Celas traceae). 

37 a. Ve:ssels {at least in part) with spirals; fibers with or without 
sp1rals. More or less ring-porous in part ..... . 

b. \essels and fibers without spirals ........... · · · · · · ...... · 38 

38 a. Rays l - 5 (7) cells wide. Fibers with spirals Hear~·:ood· ..... .' . . . . 
41 

· •.,. resmous. 
b. Rays 1 or '1 c

3 
or A.) cells wid H Koeb"linia. (Koeberliniaceae) . 

'T e. eartwood not resmous 

39 a. ::::~wit s~all bordpered pits; typically without spi r~~: ~;;~ 39 

un an m rays. arenchyma diffuse C . (Cel 
b. Fibers with large bordered pits C al ·b ano/la astraceae). 

. · ryst s a sent or few ....... _ 40 
40 a. Fibers wtthout spirals. Parench rna . . 

spirals poorly developed . Y spanngly dtffuse. Vessel 
b. Fibers with spirals. Parenchy~~- · ·: · 1• · · • Malus (Rosaceae). 

but distinct . .. . Amdancbi" C retlcu ate. Vessel spirals fine 
. , "cocarpus, Htttromtln (Rosaceae) 

4 1 a. Fiber ptts indistinctly bordered R · 
to 65 cells high. Heartwood b · h ahs t-4 (5) cells wide and up 

b. Fiber pits distinctly bordere:
1
\ t ye ow Scbatif"ia (Celastraceae). 

up to 15 (40) cells high ., .. .' ays 1 or 2 (3 or 4) cells wide and 
.. ··· ·· · 
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4'1 a. Vessel-ray pitting very fine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 43 
b. Vessel-ray pitting medium. Heartwood brown.. ... .. . . ....... +4 

43 a. Rays nearly all biseriate. Fiber pits rather large and few. Heart-
wood orange-yellow . .. .......... . .. . . . . Agonandra (Olacaceae) . 

b. ~ays 1- 3 (4) cells wide, the uniseriates fairly numerous. Fiber 
ptts small and very numeii'OUS. Heartwood dark brown, with oily 
or waxy appearance . . . . . . . . . ......... Rochejortia (Boraginaceae) . 

44 a. Ring-porous. Parenchyma diffuse to sparingly reticula te. 
Cowania (Rosaceae). 

b. Diffuse-porous. Parenchyma rather abundantly reticulate. 
Cratatgus (Rosaceae) . 

45 a. Vessel-ray pitting fine to medium... ... . .. . ..... . . . . . . . . . . 46 
b. Vessel-ray pitting coarse (at least in part) . . . . . . . . . . . . . . . . . . 63 

46 a. Vessels with spirals, at least in tips of members .... .. . . . ..... 47 
b. Vessels without spirals.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5'1 

47 a. Fibers with spirals. Parenchyma diffuse to reticulate . . . . . . . . . . 48 
b. Fibers without spirals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . 49 

48 a. Definitely ring-porous. Parenchyma diffuse . . ? auquelinia (Rosaceae) . 
b. Diffuse-porous or with only a tendency to ring-porous. Paren­

chyma reticulate. . . . . . . .... L)'onotbamnus, Osteomelts (Rosaceae) . 

49 a. Perforations exclusively simple. Parenchyma virtually absent.. . 50 
b. Perforations in part scalariform. Parenchyma sparse. . . . . . . . 51 

50 a. Pores minute, uniform; scattered; diffuse-porous. 
Monltta (Scrophulariaceae) . 

b. Pores small to minute; numerous; with tendency to ring-porous. 
Mortonia (Celastraceae). 

51 a. Rays 1 or '1, infrequently J, cells wide. Pores gradually d~nish-
ing in size during season's growth. Spirals limited to ttps of 
vessel members. . . . . . . . . . . . . . . . . . . . . . . El/iottia (Ericaceae). 

b. Rays 1- 4, frequently 3, cells wide. Pores fairl,r uniform in si-ze. 
Spirals not limited to tips of vessel members. 

O:~ydmdrum (Ericaceae). 

52 a. Vessel-ray pitting unilaterally compound (at least in part)·.. . 53 
b. Vessel-ray pitting not unilaterally compound .- .. ·. · · · · · · · · 55 

53 a. Rays t - J, mostly '1, cells w~de and generally lc:ss than 25 cells 
high· most of rhe cells squansh. Parenchyma al1form, conRuent, 
and diffuse. Heartwood brown ... .... .. Eupbronia (Trigoniaceae). 

b. Rays 2-sized· the uniseriates numerous and composed wholly of 
upright and ~uare cells; the others 3 or 4 cells wi~e "ith definite 
stratum of low procumbent cells. Parenchyma m apotracheal 

bands ......... • •• . ..... ·· · •· • ····•········ · ··· · ·· · • ·· ··· 54 

54 a. Parenchyma bands very irregular in length, wi~th, ~nd spaci'_'8• 
Pores large in part. Heartwood yellow . . ... • 1'rtgoma (Tngomaceae) • 
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b. Parenchyma bands concentric, fairly unifor~ in _width, and 
spaced 4- 7 pore-widths apart. Pores up to ~ediu_m~Jzed. Heart-
wood brownish . . . . . . . . . . . • . . ...... . ZmowuwtD (Celastraceae). 

55 a. Parenchyma reticulate .. . . . . . . . • . . . . . . . . . . . . . . . . . . . 56 
b. Parenchyma not reticulate. . • . . . . . . . . . . . . . . . . • . . . . . · . . . . 58 

56 a. Fibers wi th thin to medium-thick walls; pits very numerous. 
Woods with tendency to ring-porous structure. 

Eriodictyon, NDmD (Hydrophyllaceae). 
b. Fibers with very thick walls. Woods diffuse-porous........ . . . 57 

57 a. Pores medium-sized in part. R ays 1-3 (6) cells wide, with many 
tall upright cells. Fiber pits very numerous .LacunDriD (Quiinaceae). 

b. Pores all small to very small. Rays 1 or 2 (J) cells wide, without 
tall upright cells. Fiber pits not very numerous .. XimmiD (Olacaceae). 

58 a. Parenchyma in numerous broken concentric apotracheal bands 
~5 cells wide. Pores in diagonal rows . . . . Y ismiD (Guttiferae). 

b. Parenchyma not in apotracheal bands. Pores not in diagonal rows. 59 

59 a. \!lore or less distinctly ring-porous. . . . . . . . . . . . . . . . . . . . . 6o 
b. Diifuse..porous. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 

6o :~.. Pores large in part. Ground mass composed mostly of vessels. 
. Celastrus (Celastracue). 

b. Pores small to mmute. Ground mass composed of thick-walled 
fiber-trachetds and fibriform vessel members. 

Crossosoma (Crossosomataceae). 

61 a. P?res medium-sized in p~t. R ays 2-sized , the larger 3-5 (6) cells 
Wide and up to roo c_ells high. . . . . . . . . . Y<_uiina (Quiinaceae). 

b. Pores all ~mall to m1nute. Rays I or 2 (3) cells wide and less than 
JO cells high. . . 62 

62 a. Parenchyma abundanti>• para tracheal a~~-~;t~~- ~-i;~r~. ~~ ~n~ 
b ~uent h · · · . · · · · · · • · • · · · Pb/ebotaeniD (Polygalaceae). 

· arenc yma spanngly paratracheal. 

. . Baditra, Polygt:~/a (Polygalaceae). 
6J a. Fibers With Stmple or indistinctly borde d . 

b. Fibers with distinctly bordered pits re ptts....... 64 
64 a. Parenchyma b . . . ' ' · · · · · · · · · · · · 69 

wide and u t: ~ent or spanngly paratracheal. Rays 1- 4 cells 
without pafcern. ~ or. more cells hJgh. Pores few and scattered, 

b. Parenchyma usually abun·d~; · .·. . . . . . 65 
65 a. Vasicentric trache'ds d fib ·r. · · · · · · · · 66 

between vessel-m~m~;s alt:;no;tm vpessel mhembers present. Pits 
e. arenc yma absent. 

b. Vasicentric tracheids and fib ' (. Anchietea (Violaceae) 
between vessel member . l"l tr'!' vessel members absent. Pits · 
paratracheal .... • . •. . • ~- •5~~ anform. Parenchyma sparingly 

Oedematopus (Guttiferae). 
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66 a. Parenchyma unilaterally paratracheal with short to long exten­
sions and locally confluent. Rays 1 or z cells wide and 20 (Jo) cells 
high; pits to vessels 2-sized, small and very large. Pores fairly 
numerous; in irregular radial or diagonal arrangement. 

Ht:~plodalbrD (Guttiferae) . 
b. Parenchyma in numerous concentric bands . . .... 67 

67 a. Pores scattered without pattern. Vasicentric tracheids absent. 
Rays 1- 3 (4-7) cells wide and 25 (40 --70) cells high. Parenchyma 
bands wide and composing nearly half the ground mass. 

Sympbonia (Guttiferae) . 
b. Pores in diagonal, radial, or long zigzag rows. Vasicentric tra-

cheids present. Parenchyma bands narrow. . . . . 68 

68 a. Rays all uniseriate or in part biseriate and 15 (Jo) cells high. 
Calopbyllum (Guttiferae). 

b. Rays 1-3 (5) cells wide and 30 (50) cells high . .Yismia (Guttiferae). 

~a. Rays distinctly 2-sized, the larger 3 or 4 (7) cells wide. 70 
b. Rays all 1 or 2 (J) cells wide.... . . . . . . . . . . . . . 73 

70 a. Rays up to so (too) cells high. Perforations multiple in part . . 71 
b. Rays up to 25 (5o) cells high. . . . . . . . . . . . . . . . . . . . . · 72 

71 a. Multiseriate rays with many long procumbent cells. Vessels with-
out spirals. Parenchyma reticulate; crystalliferous strands v:ry 
numerous ......... .. .... .. ... .. . .. . Hieronyma (Euphorbtaceae). 

b. Multiseriate rays with very few procumbent cells. \ 'essels with 
spirals in tips of members. Parenchyma unilaterally par~trac~eal; 
crystalliferous strands apparently absent .. . . . .. SatyrsD (Encaceae). 

72 a. Vessel-ray pitting simple; often coarse and irr~ular. Pores me­
dium-sized in part. Parenchyma sparse; not reoculate: Perfora­
tions exclusively simple . . . . . . .... . . . . . .. Bonne/to (~heaceae). 

b. Vessel-ray pitting half-bord_ered; not very ~oarse; op~s1te to 
scalariform. Parenchyma fatrly abundant; d1_ffuse t? reticulate. 
Perforations multiple in part . . .. . .. . .. Sch1zocard1a (Ciethraceae). 

73 a. Parenchyma reticulate. Vessel-ray pitting distinctly 2.-sized. 
LiriosmD (Olacaceae). 

b. Parenchyma not reticulate ........... · . · · · · · · · · · • · · · · 74 

7
4 

a. Parenchyma rather sparse; unilaterally ~ar.atracheal, ~ith occa­
sional wing-like extensions. Vessel-ray p!tttng all co~. • · · · • 75 

b. Parenchyma in numerous concentric bands 1- 4 cells wtde. · · • · n 
75 a. Pores large in part· arranged in diagonal rows. R;ays mo~tly uni­

seriate. Heartwood grayish brown, sometimes wC1th ~c:dd(l~ h~f,; ) 
density medium . ... . .. ....... . .... : . . . . . : , ara1 pa utt! erae . 

b P all l P 
to medium..stzed· w1th local tendenctes 

. ores sm or rare y u • · cell$ 
to diagonal arrangement. Rays f~u~ntly 2, sometimes J, 
wide. Heartwood yellowish; denstty h1gh · · · • • · · • · · · · · · • • · · · 76 
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76 a. Heartwood horn-like; sclerotic ryloses and ray cells common. 
Htl)(pttalum (Linaceae). 

b. Heartwood not horn-like; sclerotic cells apparently absent. 
Roucberia (Linaceae). 

n a. \"asicentric tracheids present. Vessel-ray pitting all coarse. 
C)·rillopsis (Cyrillaceae). 

b. Vasicentric rracheids absent . . . . . . . . . . 78 

78 a. ~asice.nt_ric paren~hyma, 2- 4 cells wide, present. Vessel-ray pit-
tl.ng_ dtstJ~ccly 2-SIZed . . . . . Rosaceae-Chrysobalanoideae. 

b. \ astcentnc parenchyma absent or very sparse. Vessel-ray pitting 
all coarse. . . . . . . . . . . Ocbtbocosmos (Linaceae). 

79 a. Y essel-ray pitting fi ne to medium . . . So 
b. Vessel-ray pitting coarse, often scalariform·.· .... : ·. :::: . : : : : : : 99 

So a. Rays homogeneous or with very few upright cells . . .. .... ... St 
b. Rays heterogeneous, typically with many upright cells. . . . . . s3 

8t a. ~ays narrow, but mostly more than 1 cell wide. Vessel-ray pit-
ong fine. Perforation bars closely spaced. 

b R U . . . Symplocos tinctoria (Symplocaceae). 
· .ays a umsen~te or paroally biseriate. Vessel-ray pitting me-

p
dlum, :U:d oppoStt~, the vascular complements with wide borders. 

erforatlon bars wtdely spaced . . . . . . . . . 82 

82 a. od.ifful cells pres~nt in parenchyma strands. Parenchy~a· ~~~~-~~t·· 
I se to reuculate C · d d • b 0'1 11 b p · · · · · · • · · · apsuo m ron (Canellaceae) 

• 1 d ce s a se~t. . arenchyma sparse; unilaterally para tracheal · 
an .occaslo~a ! diffuse . . .... . Ca1lella, Pltodmdro1l (Canellaceae) . 

8J a. Ra) s all umsen~te or partially biseriate. . . . 
b. Rays ~ot all umseriarc or partially biseriate ..... ~. . . , . :t 

84 a. ~ores l_n part medium-sized to large. Diffuse-porous Pe £, • 
ars wtde\y spaced H . . S · r oratton 

b. Pores all ~ery smail .;o ~i·~~t- · · umma, acogloltis (Humiriaceae) . 
e . • ' • . •. 

85 a. More or less ring-porous. Perforation ba~ . . :. . . . . . . . . . 85 
v,_bers with spirals. Parenchrma diffuse s~t:lck, WJdely spaced. 

b. D!ffuse-porous. Perforation bars narro . r d~era (Hydrangeaceae). 
Without spirnls. Parenchyma very w, 1c ose }' spaced. Fibers 

spanng Y paratracheal. 

86 R 
. Colrtmtllsa (Col II' 

a. aph1de!; present in th , ume taceae). 
b R h"d b e ra)s .... " . · ap I cs a sent . . .. . . .. • . _ .... •·· · ·· ,,aurawa (Saurauiaceae). 

87 a. Septate fibers arranged · .. ' · · · · · · · · · · · · · · · · 87 
tn parenchyma-like bands. 

b. Septate fibers absent, or, if present f!labtodmdron (Celastraceae) 
88 a. \'essds with sp· I ( . 'not In ands... . . •. 8S 

b " I . Ira s somcttm~ r . cd . . esse s Wlthour spirals . ..... . . I mit. to ops of members) .. . 
···· ·· ······· ........ ~ ... 
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8 
Rays up to 6 cells wide and 50 (170) cells high; uniseriate few. 

9 a. Clttbra (Ciethraceae). 

b. Rays not over 4 cells wide and typically less than 30 cells high. . . 9" 

go a. Semi-ring-porous. Perforations all multiple. Uniseriate rays very 
numerous. Parenchyma diffuse .......... Rhododendron (Ericaceae). 

b. Diffuse-porous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 

9
1 a. Perforations simple in part. Parenchyma very sparse. Rays 

nearly all 'lor 3 cells wide; usually with single marginal rows of 
square or upright cells .............. . ... . Oxydendrum (Ericaceae). 

b. Perforations exclusively multiple. Parenchyma abundant; dif­
fuse to reticulate. Multiseriate and uniseriate rays about equal in 
number; upright cells very numerous . . . Escallonia (Escalloniaceae). 

92 a. Pores mostly medium-sized to large ....... Goupia (Celastraceae). 
b. Pores all small to minute....... . . . ........... . ... . . · .. · 93 

93 a. Fibers with fine spirals ........ . ... . Pbi/adelpbus (Hydrangeaceae). 
b. Fibers without spirals..................... . ... . .... .. . .. 94 

94 a. Vessel perforation plates short-oval, with rather few bars.. .. . . 95 
b. Vessel perforation plates long, with many bars. . . . . . . . . . . . . . . 96 

95 a. Pores thick-walled. Parenchyma sparingly diffuse. Perforations 
all multiple.... ... .. . . . . . . . . . . . . . . . . . . . . . 'J'riura (Buxaceae). 

b. Pores thin-walled. Parenchyma reticulate. Perforations simple in 
part. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Myrica (Myricaceae). 

96 a. Rays with definite strata of slender procumbent cells ..... .. . 97 
b. Rays composed mostly of square and upright cells; procumbent 

cells mostly short, in poorly defined strata. . . . . . . . . . . . . . . . . . . 98 

97 a. Fiber pits small, exceedingly numerous. Perforations often no 
wider than the bars. Vessel-ray pitting very fine. Pores fre-
quently crowded. . . . . .... ........ Clijlonia, Cyrilla (Cyrillaceae). 

b. Fiber pits large, moderately numerous. Perforations usually three 
times as wide as the bars. Vessel-ray pitting medium. Pores not 
crowded ... , ........ . ........ ... ........... Comus (Comaceae). 

98 a. Rays very coarse-celled; I- 5 cells wide; sheath cells common. 
Calatoltl (I cacinaceae) . 

b. Rays rather fine-celled; t or 2 (J) cells wide; sheath cells absent. 
Piburnum (Caprifoliaceae). 

99 a. Rays 1 or z (3) cells wide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

b. Rays often 3 or more cells wide. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 8 

100 a. Vessels with spirals in tips of members . .. ... .. .. . • ... • . . . • .. 10 1 

b. Vessels without spirals . .. . .. . . ..... . . ... . ... . _ ........ . ..• 102 

101 a. Rays all uniseriate or partially biseriate and less than JO cells 
high; without distinct!)' upright cells. 

Franlclinia, Gqrdonitl (Theaceae). 
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b. ~ay~ in pa.rt biseriate, so~etimes triseriate, and up to 50 cells 
tgh, many of the cells upnght . . . . . . . . Suwartia (Thcaceae). 
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102 a. Pores medium...si1.ed to large in part ... 
b. Pores all small to minute 

10

3 

' OJ L ~cl:,:;''~" r, ••. ,h;•k-~~~<d: ·~"''"hrm~ •• n .. ~,;,, .... : "'' 
. . .'ber( wtth v~ry thtck walls and minute lumen. Vessel-

ray p1t-patrs o ten verncally or diagonally elongated. 

b. Pores numerous rather thl all d P f/antanea O:Jumiriaceae). 

reticulate. Fiber; with medi~;:' w:ll~ ana;~:i~fmfar dtff~se to 
v essel-~ay pit-pairs elongated radially . Laplaua ~rene~fi c~t:::~ae). 

104 a. Rays wtth many palis d lis I ray pitting 6nely sc~a:~ ; o;g roc~mbent cells ~ew; vessel-
bars. Paren h o:m. er oratton plates With 25-100 

c yma very spanngly paratracheal. 

b. Rays with few or no palisade cells · lon r I llicium (Winteraceae). 
ous. Perforation plates us all . 'h 1 g P ocumbent cells numer-

I O a . u y W1 t ess than '25 bars . . . . . . . I O 

5 · Rays vtrtually all uniseriate· vessel r . · · 
5 

scalariform. Perforation plat~ all a) -~tttng oval to finely 
Parenchyma vel] sparing! diif:: v Wl l~s than ' 5 bars. 

b. Rays often biseriate. Perf:ra rion I Hamame/Js <.H amamelidaceae). 
15 bars.... . . . Pates usually With more than 

. ..... · -·· 
w 6 a. Vessel-ray pitting coarse!~·. ~~~~~·fo~ . . . . ... . . . . . .. .. . . . 1o6 

a.bundant; diffuse to reticulat m. Parenchyma fai rly 
b. \ essel-ray pitting opposite wich . d .... ..... LaJ>.Iaeea (T heaceae). 

chyma sparingly diffuse . ~ . . ten ency to scalanform. Paren-
IO?:a. Rays composed most! f . . . . . . . . . . . . . . . . . . . . . . 10? 

crowded. Gum ducts !bs~n~pnght and square cells. Pores not 
b. ~ay~ composed mostly of ;~-~~· · · · · · Eurya (Theaceae). 

\ierttcal traumatic gum ductf .bent cells. Pores crowded. 
L. . J somenmes present. 

tqutaambar of Central A . 
108 a. Parenchyma unilateral! . menta (Hamamelidaceae) 

flucm. Perforations sim~le~:ra~racheal , sometimes Locally con- • 
b. Parenchvma not ') P t . · · · • • Unt aterally h · · · · · 109 

rcnculate. Perforations all mult~ra~ac eal, mostly diffuse to 
109 a. Pores all small V I . IP c. orcs small to minute 

cells wide and ~p ~~oos With spirals in tips of members R . 

110 

ous· v I or more cells h' h I . ays 1- 7 
b. Por::S ~:ray ~itting scalariform tg ; arge crystals numer-

cells w~e ~~;-&17-td in part. Vessels ~i.th~·ut. ~aliyrta (Ericaceae). 
1 up to so (6o) cells h' h splra s. Rays I 4 

vesse -ray pitting coarse and irr tg ; crystals.apparencly abse:t. 
egular, tendtng to seal ., ' 

n o a. r Stn-'g an10rm 
,.argt-st rays 3 (4) cell~ wide t mapetalum (Rhizophora~eae) . 

b. .argest rays 4-6 (8) c II ... • . • .. c s wtde .•... 
I ll 

. ................ • • • . . • • 112 
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1
1 1 a. Perforation bars fine and very numerous. Rays up to 25 (4o) 

cells high. Pores thin-walled. Fiber lumen rather large. 
Caldc/urJia, Weinmannia (Cunoniaceae). 

b. Perforation bars. rather coars~ and not very numerous. Rays up 
to so (So) cells hrgh. Pores thtck-walled. Fiber lumen very small. 

Heisteria (Olacaceae). 

J12 a. Fibers with very small simple or indistinctly bordered pits. Uni­
seriate rays few; distinctly upright cells few or absent. Pores 
thick-walled. Perforation plates with 4-ro bars. Rhiwphora (Rhizophoraceae). 

b. Fibers with large bordered pits. Uniseriate rays numerous; dis­
tinctly upright cells numerous. Pores thin-walled. Perforation 
plates with many bars . .. . ... .. ..... . ....... .. . . . . .. . ..... 113 

113 a. Multiseriate rays with sheath cells; without strata of slender 
procumbent cells. Parenchyma reticulate . . . ......... . .. ..... ll4 

b. Multiseriate rays without sheath cells; with strata of slender 
procumbent cells. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 I 5 

J 14 a. Rays up to 30 (5o) cells high; vessel-ray pitting oval and opposite 
to scalariform . .. ..... .. .. .... . . ..... . Viburnum (Caprifoliaceae). 

b. Rays up to 150 cells high; vessel-ray pitting coarsely scalariform. O" opeta/um (lcacinaceae). 

llS a. Parenchyma very sparingly diffuse. Vessel-ray pitting opposite. Stapbylea (Staphyleaceae). 

b. Parenchyma rather abundantly diffuse to reticulate. Vessel-ray 
pitting scalariform . ... . . . ... . • . . . ... .. Symplocos (Symplocaceae). 

V. VESSELS WITH SPIRAL THICKENINGS 

1 a. Fibers with conspicuous border·ed pits ... . . . .... · · · · · · ~ 
b. Fibers without conspicuous bordered pits . . .. . ···· ···· ··· ·· ·· 35 

~a. Vessel perforations exclus!vely or predom~nantly simp~e ... ·. · · 3 
b. Vessel perforations exdustvely or predomtnantly mulople .. ... ~1 

3 a. Pores (at least in late wood) rarely in contact radially· ·. · · · · · · · 4 
b. Pores often in contact radially .. . . .. . . . . · . · · · · · · · · · · · · · · · · · 19 

4 
a. Fibers with spirals ..... . . . .. . .... ·· ·· · ······ · ·· · · ·· ··· · · · · S 
b. Fibers without spirals . ... · . ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 9 

5 a Rllys up to 7 cells wide and 100 cells high. Pores medium...si~d 
· in part . . . . .. . . ..... .. ... .. ...... . K?tberlinia (Koeberliniaceae). 

b. Rays t or 2, in some cases 3 or 4, ~ells w1de and up to ~5. rarely 
to so, cells high. Pores small to m1nute .... .. .... . ..... . ... . 6 

6 a. Rllys nearly homogeneous; sometimes with rllther numerous 
small aquare cells . .... ·········· · ······ · ···· ·· ······· • · · · · 7 
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b, (ta" '"t~s in put; of~ 'fitb 'lprigt.' or J.,.. ~~~~ 
cells ....... ,., •• . t••··· ······ ··· ·················'l········· 8 

7 a. ~crowded, at least in early wood, becoming lf'duUiy smaller 
and less closely spa~d in late wood. 

A mtlanchitr, HtltromtkJ (Rouceae). 
b. Pores rather widely spaced, the larger ones irregularly ec:attered 

among the othcrt . .... , , , .• . ••.•... , . , • .. Ctr(e(_.,J (~toae). 

8 a. Rays mostly 3 or 4 cells wide; uniseriates few. Rather dellnitely 
rin&-p<>roua. Parenchyma diffuse ..... . ... . l'auqut linia (Rosaceae). 

b. Rays mostly 1 or 'l (J) cells wide; uniseriates numerous. Paren­
chym;a reticulate ... , .... , . . Lyfmotbarnnus, Osttomtlts (Rosaceae). 

9 a. Parench)·ma-like bands of septate fibers present. 

Austroplmdc/a (Celastraceae), 
b. Septate fibers absent or, if present, not in bands ... . . . . . . . . . . 10 

10 a. Definitely ring-PQrous .. , . . .. . . . . . . .. .. . . .. , ....... , , . .. . 11 

b. Not definitely ring-porous ......... .. ... .... . . , . . . . . . . . . . . 1 'l 

11 a. Pores c!Qsely spaced in pore ring. Parenchyma sparse. 

Elatagnus, Sbtphmlia (£Jae~Jnaceae). 
b. Pores wide spaced in pore ring. PJrenchy~ abundantly ctiffute. 

Can01i11 (Cdastraceae). 
1'1 a. Pores crowded in early wood, becoming gradually fewer and 

~mc:what 5maller in the late wood......................... IJ 
b. Pores of fairly uniform aize and distribution throughout IVQWth 

riog... . ...... .. ......................... . .............. J6 

IJ a. Parenchyma dilfuse. Rays nearly homogeneous, or without 
definitely upright cells .. . ........•........... Sor6us (Rosaceae). 

b. Parenchyma absent or very sparse. Rays heterogeneous.... . . . 14 

14 a, Ground mass of wood composed mostly of vessels; fibers fe.,, 

Padrystima (Celastraceae), 
b. Ground mass of wood composed mostly of fi bers............. 15 

15 a. Perforations exclusive!}' simple. Fibriform vessel memben 
abundant . . . . . . . . . . . . . . . . . . .. Monlltll (Scrophulariaceae). 

b. Perforations multiple in part. Fibriform veual members abtent 
or few.. .. .. .. .. . .. .. .. .. . . .. . Elliollit~ (Erieaceae). 

r6 a. Yesgel.ray pitting very line; not scalariform. Perforationa ox­
elusively simple. Rays r-5 cells wide and up to 30 (40) cells high1 
dc~nitely heterogeneous., .. , , , ..... MayltmiS 6oaria (Celastta~). 

b. \'esscf.ray pitting medium to coarse; more or less distinc:dy 
scalariform, Perforations multiple in pare ..... . .. , .. •..• .• , . . 17 

17 a. Rays r-8 cells wide and up to too or more cells high; decideclly 
heterogeneous.......... .. . .. . . ........... Slll]ri• (EricaCeM). 

b. Ra;. typi~lly not over J celJs wide and 'lS cella high ...•.•.• ··· rl 
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No. 73 . MuiPterlt~ rt ff usv.Uy ~w li!Jtle 
t8 a Parenchyma~~ . ht cells Oxyt/mJrum (Ericaceae). 

' miiJin~ row of lqqiP. IN Uf"llat M·~ri'seriate rays usually 
b. Parenchyma ~b~ant, re~f u~ and upright cells. 

with several margtaal rows Ill Myrt~11l111Ja (Myruceae). 

hi h· m!y in ~~t wi~ me pgrcs: 19 a. Rays all broad and very g ' r - Arislolochia (Aristolochiaceae). 

aU broad or hi•hl often ia coa tact with the pora...... ao b Rays not 'D • • a1s 
• • • ..1 ' ttina 4ne. Fibel'l ~tth spar . 

20 a. R~Y~ ~IP.~flll~ VM£~1f r' · ·'"' · · ErJOnymt~s (Cd~traceae). 
. V ular pitting rather coarse. Fibers 

b. Rays J- S ( to) cd1s wtde. asc Prun11s sii"'Ointl (Rosaceae). 
without spirals. · · · · · · · · · · · · · · · · · · · · · 22 

. . _,_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
21 a. Fibers wath sptr~ ........ . . . .............. . ... . 

b. Fi~ wiPtou~ sptrals ... · .. ·:...... .. .. .. .. . 
23 

na. Rayeeonspituo!Dinpart ........... ::::: : ::::::: .•........ 25 
b. Rays not coqsptcuqus . . . . . . . . . . • . . . . . . . . . . . . . 2.4 

~3 •b· PPoora ~:~~j ~;.jrij,i_:.~. P~f~f~cl~~ . pj.·~ . ;,~~~~ '(~~if::~eae). 
' .1'!1 

1 
Lallr h"re throughout.······· · "··· 

WCJ04 ~··..-Y " 1 
· Heart1f00d brown. 

2.4 a. PerforRtion pl§tes wi~ few b~. G~t1 {Garryaceae). 

b Woo4 whitish throughout. 
b. Perforation plates with many arsPi//art sia mummata (lcacinaceae). 

Wood light-eolored. 1oc ) ss a. Rays nearly homogeneous. Symplocos tinctorit~ (Symp aceae • 

Wood ~h browp. . ) 1!. Jty• ~d4l4ly hJ{erogeneous. Esuliqlfi4 (~pp&ptqe · 
............. 27 

26 a. rq~ oftc~ j~ COilt, Ct f~y : : : : : : : : : : : ·.: : : ... , • · · • • · ' ' ' '19 
"· p~ r~J P.\ c:qptact lla '"'..Ia ap4 up tq S0 (I~) ~ ae 

· ef~ll s-7 """ '"' ·r, V'"'mace · 
27 a. ~yhsllarp ~~-~: niUt"' f,.qUflldy ~4 ~'"ro~so·~·hish .... 28 hiJ . ntervllll"'""' r· - 11· wide an 1e" . 

b. Rays J or 2 (rarely 4 or S) "~ • art. Parenchyma •ranngly 
1JJ ·,~ scalanform 10 P beJ1. Veftlctl ~ 

a8 J• ·~ttrV~ ir~~JllJilOI}, jp UPf of v~;':J:::W (Hama!1'elidaceae). 
daffuse. P . .. ......... Li'l dilfull or an short 
ducts sporadic ... :.... ' tc Parenchrma L- Gum 

aacular pitbR(I opposa · . v.,..J mcnn•fl· ) 
b. !;tial lina. Spirala. ~~~·. ~~ . ~:.. ~ ....•... N~ssa (Ny~~ • 

{l~Jc~ •llecn~ - · · · · · · · · J lea&J~ wiJhGvt ~PJWY vrOP 
30 R•Y• nearly homoscnco"', ~ .. . . .. .. .. .. . .. . .. . .. . .. .. 3• .,.. .................. .. ............... .. 

ccPs .. ": 'c& heteror=neoqa. ·" · " · " · · · ~tri-
b. Rays d(Cld . Y. ... nr ~Jlly bi~•tei ~~- :~:."! (Theaceae). 

JO a. Rays all umsena,.,. .... ....... ..... Fran,. '" • fiM'm· ...• •• ' . ...•. 
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b. Rays often 2 or 3 cells wide; vessel-ray pitting fine. 
Symplocos tinc111ria (Symplocac:eae). 

31 a. Vessel-ray pitting definitely scalariform. Rays all fine, r~ly over 
2 cells wide ............................. . Suwar11a (Theaceae). 

b. Vessel-ray pitting not definitely scalariform, though wi th local 
tendencies. Rays distinctly 2-sized. . . . . . . . . . . . . . . . . . . . . . . . . . 32 

32 a. Spirals limited to tips of vessel members. Parenchyma more or 
less reticulate ...•................................ · · · · · · · · 33 

b. Spirals not limited to tips of vessel members. P arenchyma spar-
ingly diffuse. . . • . . . . • . . . . . . • . . • . • . . . . • . . . . . . . . . . . . . . . . . . . 34 

33 a. Uniseriate rays few; multiseriates with stratum of slender pro-
cumbent cells; raphides absent. Cltlbra (Clethraceae). 

b. Uniseriate rays numerous; multiseriates without stratum of 
slender procumbent cells; raphides present in some species. 

Saurauia (Saurauiaceae). 

34 a. Larger rays 3 or + cells wide and up to 40 cells high. 
Rhododendron (Ericaceae). 

b. Larger rays 4-6, sometimes to 8, cells wide and up to 50 (6o) 
cells high ............................ Staphylea (Staphyleaceae). 

35 a. Pores (at least in late wood) in ulmiform or wavy tangential 
arrangement............................................. 36 

b. Pores not so arranged. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 51 

36 a. Ripple marks present, but larger rays not s toried. . . . . . . . . . . . 37 
b. Ripple marks absent...................................... 41 

37 a. Rays V'irtually all broad.. . ............ Ber6eris (Berberidaceae). 
b. Rays not all broad; 1-4, sometimes 6-8, cells wide. . ........... 38 

38 a. Intervascular pitting line; pits not vestured. Terminal paren­
chyma absent ... . . . .... . . . .• . .. . .. .... . Bauharis (Compositae). 

b. Intervascular pining medium to coarse; pits vestured (exc. 
Cercis) . Terminal parenchyma usually present. . . . . . . . . . . . . . . 39 

39 a. Ripple marks apparently confined to parenchyma layers. 
Zuccagnia (Leguminoeae). 

b. Ripple marks not confined to parenchyma layen; . . . . . . . . . . . . . 40 

40 a. Diffuse-porous; pores all very small . . . . . Edwardsia (Leguminoeae). 
b. Ring-porous; larger pores medium-sized . . .. Cercis (Leguminoaae). 

41 a. Radial gum ducts present .......... Rhus, Scbinus (Anacardiaceae). 
b. Radial gum ducts absent. ..•................. . ....•.. ····· +~ 

42 a. Rays up ro 20 or more cells wide and 150 (200) cells high, often 
intetTUpted by fiber layen;. Parenchyma in narrow band on outer 
(concave) side of pore festoons. Diffuse-porous. \ 

Gunin• (Protcaee181• 

37 TROPICAL WOODS 
No. 73 . f n all narrow. Parenchyma and 

b. Rays not over 8 cellOs w~~~t~loy t~ng-porous or with more or less 

pores not as above. e . • . . . . . . . . . • . . . . . . 43 
ed tendency · · · · · · · · · · · · · · · · · · · 

pronounc . e Rin -porous s rructure usu-
Pores in part medi?m-sJzed to larg . . .g ............. · .. ·.· .. 4-4 

43 a. aU distinct to unalde? eye ......... ~us structure not dJsnnct 
b. Pc?res all sm~l to. mmute. Rtn~~:... .. .. .. .. .. . . .. .. .. .. .. 47 

without magruficanon . . . . . . . . . I te wood of fai rly wide 
li ·ted to outer a (B' · aceae) Ulmiform pattern ml Catalpa Cbi/opsis lgnoru . 

44 a. th . .. . • .. .. . .. I ' ood . . . . . . 45 
grow nngs. · · · · · · · · . throughout ate w · · · • · · 

b. Ulmiform pattern occumng Ulmiform pattern mostly 

45 a. Spirals limited to sm~~~~ . ~~~~-....... Cbatlopuka _<~~~~~6 
parenchyma . . . .... : . attern mostly pores . ..... . 

b. Spirals general. Ulmtform p ..... Ulmus (Ulmaceae). 
..... . · .. · .... · · .. .. Ctllis (Ulmaceae). 

46 a. Rays homogeneouds_. tinctly heterogeneous. . ...... 8 
b Rays more or less IS . • . • . • • • • . . • 4 . . . . . . . so 

2 (3) cells wide. · · .. · " · · · .. .. . .. · .... · 
47 a. Rays 1 or ( more) cells wide. . . . . . . . . . . . . . . . . . . 

b. Rays often 4 or . r eneous. . e) 

R P 
to 25 (3o) cells high; hete ogBuddltia globosa (Logaruacea 9. 

48 a. ays u tl h ogeneous ...... · " 4 

ardy up to IS cells high; mos y om b k'a (Solanaceae). 
b Rays r ands . Gra ows ' I ceae) 

. Oil ell present in parenchyma str ·.: · ..•. . Lycium (So ana . 
9a c s ...... 

4 b. Oil cells absent. . . . . . . . . . . . . . . d ariable in height to 

. l . all of one width (4 cell~~ an .;th large lumen. 
so a. Rays~:: iecidedly heterogeneous. Ftbe~ndromuon (Papav~~e). 

JOO c ' . '8) cells and in height to JO (so) c ' 
· bl · n w1dth to S ' alll en ) b Rays vana e 1 1-.. bers with sm um · . · {Rhamnaceae · 

. h e.....-neous in part. I Collttia, Ducana 
et •-t>- • • rrange-

. ftame-like or dendnnc a . S2 
· 1 te wood) 10 • " • • .. • 6 

P (at least tn a .. . ..... · " .. · · .. 8 s• a. ores . . . . . . . . . . . ....... . 
ment . · • · · · · · · · · '~' · · . · · · · · · · · · · · · · · · · · • · Pores 

b. Pores not so arrang . ..... l al tendencies to ring-porous. . . . 53 
i th only OC .. • .... • • 6o Diffuse-porous or w ...••..•..•• · .••.... edium-sized . 

52 a. all to minute ......... : 'at Pores sornettmes rn 
SR".' porous structure typtc . . . . . . . . . . . 54 

b. lng- t • • . • • • • . • • • . • • • . . . . . . 55 
. . tracheids presen . . . . . . .. . .......•... 

S3 a. Vastcent~c cheids absent .. . . . . . . . ·a (Sapotaceae). 
b. Vasicentrtc tra ....•.... . Ht~~:ia (Sapotaceae). 

V~~ .. l-ray pitting fine ....... ·.•.·. Bumtlia, Para a s6 
S4 a. .._.. · · g coarse · · · · · . . . 

b. Vessel-ray ptttln . al parenchyma ....•..•...• : :... S7 
b ds of terrntn hyma . · · · · · · w· th distinct an ( erminal parenc . . ds 

SS ~: W~thout distinct bands o t 2 cells high. Parenchyma ban 
-3 cells wide and up to 5 s6 •. Rays I 



j8 fibPlCAt WOOtls 
&ometimes prtstelit tnlhll\ pth Hftl, &Ot t&tlilftil flllt. 

OsltiJMAJ •->· b. Rays t-6 cells wide and up to 40 {6o) idl tdp. l'll!llellJ~~~a 
bands limited to margins of &rowth tiDp. 

Pr.'"" il~ (R .. ceM). 

57 a. Unisenate and bisenate rays very lew; mwtiiiiialei 4-6, iciiD6. 
times 10 or more, cells Wide . . . . ...... .. . . .. . ~ {SiHtalacae). 

b. Uni~riate and blseritte rtyt tutnittbua, mwtiieriatel baaMly ~ 
Or '4t in SOme ~neta Up to S Or 6, cells wide • • • • • • • • • • I I • I • • • sa 

sS a. Pores thick-walled and rounded, at least in part. Vuc:uiar pita 
medium;siied. Flber pits simple. Parenchyma spariJilly pan:. 
tracheal .. ............ .... .. ........... RlNJmRru (ltfillhnaceae). 

b. Pores with thin to mealum wills; angular, oFten aqutrish. .. ... 59 

S9 a. Vascular pits medium~ized ; veStured. Fiber pi~ distinctly bor­
dered. Parenchyma sparing\y para tracheal .. OoiJia (ThymelaeaCe&e). 

b. Vascular pits sma\11 not vestured. Fiber pits simple. Parenchyma 
rather abundantly para tracheal . .. . ....... B"'b.rris (Contpoeltae). 

6o a. lnc:luded phloem present in harrow terminal bands. Vasc:ub.r pitS 
vestured. .. . .. .. .......... . .. . . .. . .. . .. Dire a (Thymelaeaceae). 

b. lnc\ude<l phloem alisent. Va.scUlaT pi~ not vestured except ih 
Cln~nt~ntbru . .. .... . .. • ............. • ....... , . . . . . . . • . . . • 61 

61 a. Parenchyma reticulate. Vascular pitting nne. . . . . . . . . . . . • . . . . 62 
b. Parenchyma not reticulate .. . .. .•. • . , . • . • . • . . . . . . • . . . . . • . . 63 

62 a. Late-wood pores in part not much smaller than those in early­
wood pore ring. R&)'S mosdy J-5 cells wide and up to 6o cdJJ 
high; uniseriates and biseriateS few . . Ebrttia anacuna (Boraginaceae). 

b. Late-wood pores all nry much smaller than those in early-wood 
pore ring. Rars 1- 10 cells wide and up to 100 cells high; uni-
seriates and biseriatell numerous ..... .. . Fremtmria (Sterculiaeeae). 

63 a. Rays in part broad (up tQ 8-10 cells), but poorly defined on cross 
and tangential sections because the cells are all upright or ir­
regular. FiliCrs thiclt-wal.led .. . ............•.. Saloia (Menthaf:eft), 

b. Rays l iJ cells wide; clearly defined . ............ .. ... ....... 64 

64 a. Rays virtually all uniseriate . ... . . . . . . . . . . . . • . . . . . . . . . . . . . . 65 
b. Rays in part 2 or 3 cells wide... . . .. ................. . ..... ~ 

65 a. Fibers large and very thin-walled. Parenchyma finely terminal. 
Early.wood por<:l> in short arcs; late-wOOd pOrt groups te1V and 
widely spaced. . . . . . . . . . . •... . ..... . . . . Ltitturit~ (UUnelia~ae). 

b. Fibers small and very thick-walled. Parenchyma very sp~ not 
terminal. Earl)··wood pores often widely ar-ced, but not in abort 
ar"; late-wood pores very numerous and crowded. 

t:Nis111 fRilta•>· 
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E I ood pore btnd composed of I ot '1 tontinuous or inbter-
66 a. .ar y-w · 'zed l't.,Y pores fGllowed Y • 

rupted rows of small to medJum-eJ 10 ~ u1 · ta small. Rays 
multiseriate band of very smaU pores. asc Cbi~nantbus (Oieaceae). 

b. E:~~.~:c:~~~d~ · ~~~ . d~~j,j~ ·~· i~ . P,ecedi~~:. ~·a·y·s· ~~~ 67 
cicl:Jly heterogeneous · · · · · · · · · · · · · · · • · · · · · · · · · 

, led c! angular Spirals limit~ to smallest vc:s-
67 a. t:'ores thin-wal . -? ·Fibers with thin walls and large 

sels. Vessel-ray p1ittng CO~· .. : • ... C•IJt•'lri•s (Calycanthac:eae). 
1~ .. • ... ' . ... . .. ·•· ~- S ·rats ot limited to smallest Yes-

b. Pora thick-w~ !""d • P' ~th thick walls and small 
llflj, Vl!88tl-ray ptttlng fine. Fibers CH"othtls (RMnihac:eae). . ' ... ...... . lume-ft •. •... '. .. .. . . . . .. . . at . . . . . 69 

68 .. Patenthyma reticul~t~ and often 1\nel~ .~~~~~ • . ::::::: :: . . . . . 71 
b Parenchyma not reticulate . · · · · · · · · , fe • 
• • S ( o) cells h1gh. Pores "• 

~ a. Rays I or !1 (J) cells Wide and up to 2 ~•rtompbalus (Rhamnaceae). 
medium-sized in part . . .. . . . ...... 6. ~ella wide and so or more 

b. Rays !l~ized, the larger up to ~lor . . . . . . . . . . . . . . . . . . . . . . 70 
cells high Pores numerous, sm . . . . . £ - • ch. 

• ver distinct; 55-vv per In, 
Ripple marks present, but not y tfilia (Tiliaceae). 

70&. Pores crowded together, withou~pi~t~:;~~ -~·~ged more or 
b Ripple marks absent. Pores mos y Pl411trl (UlJnaceae). 
• las tangentially or diagontilly · " · ": .. · " " " .. .. . .. 72 

. · th definite tendenCies · · · · · · · · · · · · · · 18 
71 a Ring-porous or WI .......... .. . .. . • tt: Diffuee-porollll • .. ........ "'.. •• .. .. .. .. all ~ 

2 a. lta~ absent. Ground mass composed mp!>;!:~1;:,ph:.ariaceae). 
7 

posedmosdyoffibers .. .. ...... 73 
b. 'Aayt present. Ground mass com. . H ·,.,. {Guttifene). 

ltays all uniseriate. Pore riDI U~lsenatP'~ ~~),' m1J"seriate {except 
73 ab. R ot all wnseriate. Pore nng ty .. .. .. .. .. .. . 74 

· . ar:_~ cl f"Nm,osm•) · · " " .. " · • " ' · " 
tn ar11ulld an ced fti'Y narro•, con-

h ift latt wood in dolliY apa ' Asimin• (Anonac:eae). 
74 a. Parenc yma L ~ _.1. .. • .. .. .. .. • 7S centric lines or oanwt•...... . . . . ............ . ..... . . 

b Parenchyma otherwise ..... . . • . .. .. . . .. . .. . . 'r6 
• lJ arendy abeent · · · · · · · · · · · · · fluent• 

" • Partn~hyma eplttl! to a p abundanti paramtheal to toft ' h 
b·. Parenchyma fai~ly to ve'{, larae in part •. • •. • ........•.. 

IIOmetimes termmal also. ores 

'16 a. Pores llflt in part. FlWI etptatt in ~~-~~~o.~ ~~.~~~~c_eae~ 
b. Pores all small to minute ..• ~ ~~~~~~e· i·~ ~~t. Fibers sep~). 

Ptr(t,r•tiont of smallest vesse ~~ Mc~fst4pb1#N ( 8 
,.. \ \~·'''\\•• • '" .. ..... . . 7 

flit·'·'·'··''':~ .le ................. . 
h. ~t\Oftll tllt~tnp ...... ' · ' 
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;8 a. 1-ibers all abundantly septate .... .. ... Anis~Uantbus {Acanthac:eae). 

b. Fibers not septate • • ... . . .. .... . . .. . · ·· ·· ·· · ·· ·· · · ·• ·· ·· · · 79 

~9 L Pore ring typically uniseriate. \' ascular pitting fine. 1 

'ibamnosma {Rutac:eae). 
b. Pore ring typically multiseriate. . . . . . . . . . . . . • . . . . . . . . . . • . . . So 

8o a. Vascular pitting coarse ..... . ...... Cotinus, Rhus {Anacardiaceae). 
b. Vascular pitting fine. . ..... . ..... . .... . .. . .. . . . . . . . . . . . . . . 8r 

81 a. Pores in late wood in diagonal dusters, the minute pores re­
sembling parenchyma. Fibers with small lumen. Rays with 
numerous upright cells ....... . .. . .•... . . . . Pttlta (Rutaceae). 

b. Pores in late wood not so arranged. Fibers wi th large lumen. 
R ays with few upright cells . ..•.... Pmtstemon (Scrophulariaceae). 

82 a. Tyloses abundant. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
b. Tyloses absent................ . ... . . . . . . . . . . . . . . . . . . . . . . . 85 

83 a. Vessel pits vestured . ...... . ............ . Robinia (Leguminosae). 
b. Vessel pits not vestured.... . ........... .. . .. . .. .. . .. .. . . 84 

84 a. Wood horn-like ... . . . .. . .. . . . . . ........... Madura (Moraceae). 
b. Wood not hom.\ike . ....... . .............. .. Morus (Moraceae) . 

85 a. Pore-ring distinct; typically broad.. . . . . . . . . . . . . . . . 86 
b. Pore ring indefinite; structure often semi-ring-porous. (Spirals 

sometimes appeu as striations rather than thickenings.) . 87 

86 a. Rars 1-8 (12) cells wide. Late-wood porCl> scarcely visible wi th 
lens ........ ......... .. .............. . . G!rdirsia (Lcguminosae). 

b. Rays 1-5 cells wide. Late-wood pores fairly dist inct with lens. 
Gymnocladus (l..eguminosae). 

87 a. Pores in early wood few and scattered. Rays 1-5 cells wide; more 
or less heterogeneous; uniseriates fairly numerous. 

C/adrauis (Leguminosae). 
b. Pores in early wood numerous and closely spaced. Rays mostly 

2 or 3 cells wide; homogeneous; uniseriates few. 

Prosopis pubescms (Lcguminosae). 

88). Strands of unJignified parenchyma present. 

Myri()(arpa, Urua (Urticaceae). 
b. Strands of unlignilied p11renchyma absent. . . . . . . . . . . . . . . . • . . 89 

~a. Vessel perforations exclusively multiple...... .. ....... . . . . . . go 
b. \ 'esse! perforations exclusively or predominantly simple . . . . . . . . 91 

go a. lnten·ascular pitting alternate. Rays often aggregated. Paren­
chyma in numerous, line, irregular metatracheal Jines. 

Corylus (Corylaceae). 
b. lntervascul~r pitting scaJariform. Rays not aggregated. Paren-

chyma termmal. ... . •......• . .... . .. .. . Magnolia (~fagnoliaceae). 

No. 73 TROPICAL WOODS ... 
R aggregated in part mostly in depressions of the stem. ) 

91 a. ays ' Carpinus (Corylaceae · 
~..a •......••. 9~ 

b. Rays not aggrega,o;u. · · · · · · · • • · • • · · • · · · · · · · · · · · .. 
Parenchyma very abundant, aliform to confluent into dJsonct 93 

9~ •• b ds ........ .. ............. . an .. . ...... .. ........... .. ... 94 
b. Parenchyma otherwise or absent . .. . . .. . ..... . ..... . .. . ... . 

. c:rous in association with larger ones. Vascular 
93 a. ~~ute pores num Casttia Holacanlba (Simarubaceae) . 

pttnngfine . . · · · · · · · · · · · · · · · · · ' · · edium 

b. Minute pores app~:~~~;=~~:.,.~:~;!:rt;~~f~/;';a (Rh.:mnaceae). 

. . . . . . . .. . 95 
94 a Fibers septate .. ········ · ·· ···•·· · · · ······· · · ·· .. roo b: Fibers not septate.·· · .. · · .. .. ·· · · · .. · ··· ·· · · ........ ~ .. all 

( m long) present. Rays VIrtu y 
95 a. Vertical gum cysts up t~ ~·m ·ailed septate fibers often simulat­

uniseriate. Aggregates o t ~~-w e arench rna· fibers sometimes 
ing terminal, con8uent, or dtlfus P y Co~naruJ (Connaraceae). 
crystalliferous · · · · · · · · · · · · · · · · · · · ~i ~~l~riate. Fibers not as in ,J:, 

b. Vertical gum cysts absent. Rays not . . . . . . . . . . . . . . . . . . or 

preceding· · · · · · · · · · · : ~ .. ~ -~ . ~~~ ·;e·r~· numerous, mostly in 
¢ a. Rays I or ~ (J) cells WI e. o . ........ . Lirbrata (Anacar~aceae). 

small mulnples .. ..... . . . . . . . metimes up to 8, cells wtde. 
b. Rays frequently more than J, 50 .. .. .. .. • .. • .. .. .. .. • 97 

Pores numerous. . . . . . . . . • . . . . . . . . . . . I . 
. . . ares very few. Pores most y m 

'11 a. Rays mostl_y 4-6 cells wtde; unl~~ ..... • .... Boldta (Moni~i~ceae) . 
small muloples ... ·: .... . . : . .. numerous. Pores most!} '" 

b. Rays variable i~ wtdth; u?tse~~~~ of the close spacing of the 
long radial mulnples or senes .. .. .. .. . .. .. .. .. .. . . .. .. . .. 98 
rays .. ···· ·· ·· ·· ··•····· · · · 

98 a. More or less distinctly ring-porousAur41 micropby/141 (Flacourtiaceae). 
............. 99 

b. Diffuse-porous.· · ·····'· ' ··.··· ... ' .... ~ losma (Flacourt~aceae). 

I ascular pitting fine .. · ··········· ·0·i,I,Jitlia (Fiacouroaceae). 
99 a. nterv . . rse .... 

b. Intervascular p1tt1ng coa · ' · · · · · · . . . . . . . . . .. 101 

R 'rtually all uniseriate · · · • · · · · · · · · ·':::::: . . . . . . . . . . . 10Z 
100 a. ays VI • • ..•••••••••• 

b. Rays not all umsenate. . . . . . . " . h thick walls and fine 
. dl h terogeneous. l•Jbers WJt . al R'pple marks 

101 a. R~ys dehc~d~ rng:. Parenchyma not termm Mt~odora (Oleaceae). 
spiral t IC en . . . . . . . . d . h 

bsent · · · · · · · · · · · · · · · · ·.:be· · · with thin walls an Wit • 
a .. .. .. . eous or nearly so. h rs . I marks sometimes 

b. Rays ~omogpen chyma finely terminal. Ripple (Hip"""asranaceae). 
out sp1rals. aren •..... Atscu us r--
present ..... • • • · · · '' '' ' ' '' ' . . . , .• , , , , IOJ 

• . • . • • • • • • • • . • • • • 104 
h ,.,..neous .. · .. .. " · • · " • .. .. " " .. IOZ a. Rays om-D- ...•...•.......•..•... 

b. Rays heterogeneous .. • . 



41 TROPICAL WOODS 

IOJ a. Pora. in rildial arransem~tnt. Sm.Uelt y No. 73 
Kalanform perforation plates. Termin~ {nq-df 'A'ida p~nt. . . . . . . . . . . . parenchyma layer 

h. ~ore.\ not in radial a~~~~;t· ·.p~d,' · · '.· ' · ' · .Oni'J- (CW,lllllae) 
crmmal parenchyma layer a~nt oratJons exclusivdy simple. • 

104 a. Pores few, not crowded laterall . . . .•. .... . . .. ,,J,,. (Acenc:~). 
sometimes too, ~us high· upngh~ ty: abient. R&Jt up 10 SO. 
rounded....... . . ... ' c numerous; pita to vaee1a 

b. ~ore:. very numerous ·~ft~ · · · · · ·d·ed· · · · · · · · Colulwina {Rhamna---•) 
1n h ood • 0 crow laterally 1 l ~ • 

earrw • . Rays commonly less than ; ty ~ 'loundant 
40£, eel~~ h1gh; definitely upright cells alJ

2
5> ~?nally up to 

o ten c:~ongated . ' . . ' . ' . . . usu y .ew; ptts to vesaels . . .•... ........ . NtJlbif"fu:s (Fi8*'1). 

. CURRENT LITERATURE 

TlDlbers of the New World B 
ERT \\' . H ess. Scheduled fo~ SAM~EL J. REcORD and RoB-

1943· For sale b y the Yale Sch~~~~~atton about March 
10

, 
Street, ~ew Haven Con n . Forestry, 20 5 Prospect 
Th > n . r nce $ 10 

Is large volume is an e . . . 
tlon available concernmg thOC} clopedaa of the best informa-
to South America, Centra~ trees and large~ shrubs native 
l ndte:;, U.S.A., and Canad ~enca, MexJco, the West 
to describe aU of the tim~·e! t IS the first a t tempt by an yone 
sphere .(ext:\usi\1! of the Pa:i~: ~he entire Western Hemi­
companson there are also ~ slands). For putposes of 
m~cia~ timbers of the Old {\~o~~~nces to most of the com-

peclfica\ly, there are descri . . 
of more than JIOO g f puons of the trees and d 

6 

• en era 0 1 55 I . . woo s 
r~njement IS alphabetical by f Tnatura famthes. The ar 
Clse y c~ms.idered with referencamt ~~ a~a each family is con~ 
~~~~T~c htmporta.nce, first th~o~ogh~u~azthe, dastribution, and 
• Y t e Amen cas with e world and sec 
tcan ' wooos. Then e;ch e~ene~al descriptions of the Amer-
detaal according to it . g us Is tteated In more I -
and ' b' l s Importance · 1 d' or ess 
th . accesst I ity of the trees a d ,h mc u mg location size 
ch~;eqw:i1~ anf other produc;. ~a~hpgeroper~tes and u~es of 

. a tst of the trad d nertc account con-
c--ountnes. e an vernacula Th r names by 

e book contains abou t 6 so pages, set two columns to 

43 

the ~age:, and tt~ th~ eHd is a bibliographY, of the principal 
publ~cattons arrangt!d b~ countt'ies .. l h add1tion to the gen­
eralt.ndex there are spec1alllsu des1gned for convenience in 
locat1~g trees and woods having special properties and uses 
or smtable f~r the .s~me purposes as better-known kindS. 
~here are etght ongmal maps showing the geographical 
tanges of Utlh-American tiirlbers of commerce, 36 full-page 
~prodUctions of pht1tographs of trees and forest scehes, and 
~2 plates. with 75 photomicrographs prepared especially to 
show vartety of anatomical details. 
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Oampanulales: Campanulaceae (Lobelloideae). By RooER5 
McVAuOH· North dmtricarl Flora (N. Y. Bot. Garden) 

J~A : I: I- IJ4i Jan. 5, 1943• 
Descriptions of all of the North American species of the 

IS genera of the Lobelioideae, which are annual or perennial 
herbs, shrubs, or srnall trees, usually with a milky sap. 

Uaa nueva Pinacea mencaAA: Pinul durqen&is sp. nov. 
By MAXIMINO MARTiNEZ· An. Jnst. Bioi. (Mexico, D. F.) 

13: 1: 23- 29; 4 text figs. ; 194~. 
Pinus durangensis Martinez is the name proposed for a 

m~dium-si~ed to \atge Pine tree first collected in t# by 
George Russell Shaw on Sand {a Mesa in the State of Durango. 
Its leaves are 4-9 inches long and borne in fascicles of 5-8, 
mostly 6. The cones and seeds are small. The tree yields 
some turpentine and a light...c:oloted moderately hard wood 
of good quality for structural purposes1 but the occurrence 
of the stands at high elevations (8000 to ~ feet above sea 

level) makes exploitation difficult. 

Una nuen PiJlacea mexican&: PicH chihuahuana sp. nov. 
By MAXIMINO MARTiNEZ. An. Ittsl. Bi&l. tJ: 1: 31- 34; 

4 teKt figs, ; 194~. 
This new species of Spr\ltt .is ~ tree 8~too feet tall an~ t8-~ inches in diameter growmg tn humtd and shady locali-

ties along arroyos at elevations of about 7500 feet above s.ea 
lt-tel in the Ste~ of Chih\lahul, Mexico. The woo<\ \s white 

end slightlY resinous. 
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Una Rubiacea nueva de Mexico. By MAxiMINO MARTiNEZ, 

.1/n. I nst. Bioi. 13: 1: 35- 41; 4 text figs.; 1942. 
An account in Spanish of Balmea Stormae Martinez first 

descnbed in Bull. CJ'orrey Bot. Club (New York) June 1942. 
(See Cf'ropical lf"oods 71: 36.) 

The response of Achras zapota in latex yield to wounding by 
the ibidem method of tapping. By JOHN S. KARLING. Bull. 
Torrey Bot. Club 69: 8: 553- 56o; 4 figs.; November 1942. 
"Tapping experimen ts on dcbras zapata in British Hon-

duras involving application of the ibidem method commonly 
used on Heuea brasiliensis indicate a lack of response to the 
stimulus of wounding. The initial oblique incisions in the 
cortex drain the latex from an area approximately 10 to 14 
inches above and below, and daily pairings of the lower 
margin of the incisions within such areas yield no additional 
latex. The results obtained show that Acbras zapota cannot 
be tapped profitably by the ibidem method and that the 
successive incisions in t he cortex must be spaced approximately 
14 to r6 inches apart to secure the maximum yield per 
tappmg."- Author's summary. 

Plantae colombianae, II. Yoco, a stimulant of southern 
Colombia. By RICHARD EvANS ScHULTES. Haruard Unio. 
Bot. Mus. Leaflets 10 : Io : 301- 314 ; 3 plates, 1 map; Oct. 
J01 1942. 

Yoco has long been employed as a stimulant by the Indians 
of a small part of southern Colombia and the adjacent parts 
of Ecuador and Peru, but the botanical source has remained 
doubt*:uJ or u~known. "The flowenng of the yoco plant, an 
ex~e.nstvely cl tmbing Iiana, is apparen tly sporadic and ca.­
pnctous, and it was possible to collect fertile material only 
after months of search." T hese specimens were found to 
represent a new spectes of Sapindaceae which is described as 
Paullinia yoco Schultes & Killtp. I t appears to be the first 
plant whose bark is utilized for its caffeine content. 

Nuevas especies colombianas del genero Ficus. By ARMANDO 
DuoA~-.n. Caldasia (Bogod.) 4: 25--74 ; 17 figs.; April I, 

J942. Dos adiciones. Idem 5: 37- 39; Aug. I, 1942. 

TROPICAL WOODS 45 
No. 73 . 

wo a ers contain diagnoses of 48 spectes and. two 
~he_ t fF P,.,Pus bringing the known total for Colombta to 

vanettes o , 

84· 
. e lanten van Suriname. By Ge~oLD ~TAHEL. Bull. 

D~~~~ bept. Landbouwproefstation m Sunname, Para-

maribo August 1942. Pp. 197; 6 x 9· . d 
An acc~unt of the useful_ plants in S~rin.:,c~~;hp~~nt~;~~e a 

and growing wild. Part I~~ ~on~~:e r~nt trees, with check 
strict sense. Part II dealsdwl~ 5 ·~c !:mes and classifications 
lists of. the vernacul~r ~n al sc~:n~rties and, uses of the woods. 
accordtn~ to the prmctp ~ t t of decorative plants. 
Part Ill ts a long annotate IS 

. . avilensis. By JOHN H. PIERCE. 
A new Dussza ~~ ~';J0~~: S: 59o-591 ; November _19~2 . . 

Bull. Torrey o · . . Ormosia aui/ensis P1ttter 1s 
"The original descnpttoln ?fif . The foliage and fruit 

. d . eed of c an cauon. .1] • 

bigenenc an m n f Qrmosia while the nower IS 
described are clearly tho~e 1 o 11 cted o; identified by Pittier 
that of Dussia. The maten~ ~o eh r some question as to the 
is also bigeneric and there tS u_rt e It seems probable 

. d f h type spectmen. · · · hi number ctte . ~r t e .b d 0 auilensis he had before m 
that when Pt tuer descn e 1.' d hove and that he based 

f h pecimens tste a th two or more o t e s . . on Delgado 47> e rest on 
the floral part of the de~cnptwn haps best be clarified by 
Delga~o 35· This confustodt;a\:c~~~ype of ~· avilensis. The 
selectmg Delgado 35 as .. al description ts excluded from 
floral portion of the oDng;" d 47 which then .becomes the 
Ormosia and refers . to e ~a o , This spectes ts known 
type of Dussia cortacea. Pt[~~~~s. del Avila, Venezuela] and 
only from the typ~ loc~lt? the other species of the genu~ 
is readily distingu~he f l~~ets the coriaceous te~tu_re,an 
by the small num er fo h l ae't and the smaller rutt. 

. ubescence o t e ea ' 
umform P B J G KuHLMANN. 

l thus Kuhlmann. y . . J 
Rubiaceae. J?ialy~eta an anei ro) 6: t 5: '25-'27; '2 plates, une 

Rodrigu!sla (RIO de J 
194'2· . h ne species, D.juscesuns 
The genus Dialypetalfntbu~~:e~ta~ive of a new tribe of the 

Kuhlm., is made the so e rep 
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Rubiaceae, namely, Dialmt.Iantbe~~C, clOMIY .... ttttl to 
the Cinchoneae. 

The genus Batocarpus Karst. (Moraceae). By F. R. Fos&Eit.O. 
Pf'()c, Bioi. Soc. ff'Qsbington H : 99'""JP:l; 1\v.J, I.Ja 19411 

Anonocarpws •mar:onicu.r Ducke is considered to be fit seoend 
species of Batocarpu.r, becoming B . amaJqnit~J (Du~ke) Fos­
berg. The other ~pecies, B. orinocensis Karst., is 1 t~J tlll!t in 
Colombia ~n~. Peru, bein_g kflown in ~he latt~r ~-Q\int!f u 
Leche~~pt. The liitex 1s used locally to mJ}t with !fm. 
larex m. making rubber. A gum has been Qffore4 for tl\1~ ,-. 
centl~ 1n _Peru under ~he name ' leche do caspi' or ' J~hl 
casp1, wh1ch may poas1bly come frem this tree thoqgh iP. 
origin and uses are still doubtful." 

1 

A doen~ dos Citrus no vale do Parafba. By R, Da.uMMOI'ID­
GoN~ALvEs and J. ARANHA P EREIRA, 0 Bibliogicp {Sio 
Paulo, Brazil) 8: 8; 199-'.207; 4 plates; August l942~ 
Senous injury to Citrus trees in the Paraiba vjl}l~y in 

Braz1l proves to be the result _of a ttacks by cambium min~Jla 
the larvae of one ?r more s~ec1es of Agromyza, which progqct 
the well-known p1th flecks tn many fine-textured woo4!, 

Ap~tes bo~cos. Sobre el belloto chileno de frutos ~met-
tibles (Bezlschmiedia Berteroana [Gay) Kosterm,). ijy 
Mu~IAL R. EsPINOSA B. Bol. Mus. Nac. Hi.rt. Nf4t. 
(Santt~go de Chile) 19; 9-18; 2 text figs., 9 plates ; 194J, 
A detailed account of one of the two Bellotos of Chiht 1 

r~ther large aromatic tree well sui ted for planting for dpcq~~ 
tlve P~':P'?ses and for its fruit. T he young bark cont;lin!i largJ 
q~antlttes of mucilage. T he cream-colored wood is ua~;d (Qr 
~ ne.ral . carpentry ilOd fo r fuel. _The author believes that tht 
pec1es IS well worthy of pretectlon and propagation. 

AcalYPheae Argentinae (Euphorbiaceae). By A. L ouRTEIO 

~nd C. A. O'DoNELL. Lilloa (T"currul.n) 8: J: ~73-333; 
9 te~t figs.,. I range map, 9 plates; July 'l5, 19+2. 

Ah sys.temauc account of the Argentine species of the 
ed~p 1orbtac~us genera Acalypha, Adelia, Alchornea Bern•r-

•• )vsop$11 and M · 1· T h · . . ' ' "' • ercuna u. ere IS a descnptton of one 
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new species, Actllyph. Sclweittri Lillo, a shrub or little tree 
growing in Jujuy and Tueumin. 

J dim Botanico do Rio cJe }111eiro. Guia doa ri&tantes. Rio de Janeiro, 194l. Pp. 71. 5~ ~ 8; ~9 plates ; 1 ~ap. 
Thia attractively illustra~d guide to the ~otantc~ ~arde.n 

Q( Rio de Janeiro, though intended primanly for VISitors, IS 

serviceable to others as it shows well t.he appearanc: 0~ re 
trees and other interesting plants, provld~ a good e .ec Js} 
of their common and scientific na~es, gtv~s the tJmes o 
flowering, and supplies much other lnformatJon. 

R.evisioA of tbe llawaiian m.em.bers of the genQ& Pit_tosporum 
Ball,kts. By E~RL EoWARP SHUif. Bot. Ser. p, /d Mus. 
(Chicago) 2l: lO: 467-s66; Nov. I6, 194~· .. 
"As an outgrowth of my own cxa?'ination a~d reVlslonal 

stud of all available Hawaiian specimen~ of Pltl?.rp_orum, ~ 
"!d ble number of additional species, v~rletl~, an 

cons• era . Th h be n published tn two 
forms have come to hght. ese ave e p· /J Mus 

(A"' Joum Bot. 18: t 8~J I. 194-1 ; 
11 

• 
recent papers · · I ) The present paper represents 
Bot. Ser. 22: 40'7-!i:da~~h~ infonnation contained in _th~e 
an attempt to con . h th main body of factual matenal m 
other two papers Wit e d h fford as nearly 
Hillebrand's Florll and elsewhere, an t ~s to a f the 

. . al or monographic treatment o 
· ceable a revtston . . 1 1 ds the sc~ d rat· ed PilltJSpON of Hawanan s an as 

nattve an natu 12 • 1 • " 
present state of our knowledge Wll pennlt. 

losmca hawaiiense Seem.. By f.ARL EowAIU> 
A note on X11 r · /d M s ~11 101 57~~s?J ; Nov. 16, 

SHERFf. Bot. Str. rft 14 • 

194~· b .. Sherff proves upon closer 
The type of Drype~es ~o~ e~~e wrong family (Euphorbi-

study to h~ve hee~dp a~! dtn . th Xy/o.rma bllfi)(Jiienst Seem. 
a.ceae) and IS now I entlnO WI 
(Flacourtiaceae). 

. A C StdlTH (and collaborators). 
Fijian p~t studie~, uP.l~~ Mas's.) 1: I- 148; 5 figs. July 'lO, 

Sargent•a (J amalca al , 

1942· f the material which forms the basis 
" The greater part o 
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for th1s treatment was collected in Fiji in 194o-41 by Mr. 
Otto Degener, a member of the Pacific cruise of the 'Cheng 
Ho ', sponsored by Mrs. Anne Archbold. . . . The area cov­
ered by members of the expedition centered on the largest 
island, Yitt Levu, where numerous regions near the coast 
were 'Tisi ted. Mr. Degener also spent several weeks in the 
mountains of Tholo North Province, and additional work 
was done in the Savu Savu Bay region ofVanua Levu." 

'' I n this treatment only new and unusual plan ts are dis­
cussed, in the hope that further study of the Fijian flora 
will permit redescription of all the plants known from the 
archipelago. Ninety-one species, eight varieties, and two 
forms are described as new; 63 of these entities are based on 
the collections of Mr. Degener and his assistants (at least as 
regards the type specimen), while the remaining 38 are based 
on earlier collections. I n addition it has been found necessary 
to propose 43 new combinations and six new names. An ad­
ditional 53 species or varieties are reported from F iji for the 
first time (at least in strictly botanical literature) ; of these, 
17 are apparently indigenous while 36 are weeds or otherwise 
introduced plants." 

Sargentia is the new title given to a new series of technical 
papers "too extensive for publication in ordinary serial 
literature" and is a continuation of " Contributions from the 
Arnold Arboretum of Harvard University." It is named in 
honor of Dr. Charles Sprague Sargent (1841- 19'27), who 
organized the Arnold Arboretum and served as its first 
Director from 1872 until hts death in 1927. 

Names in Amaranthus, Artocarpus, and lnocarpus. By F. R. 
FosBERG. Journ. Wash. A cad. Science 3 1: 3: 93~6; 
March I 5, 1941. 
According to the author, the correct name for the Bread­

fruit tree is Artocarpus altilis (Parkinson) Fosberg instead of 
A. communis Forst. or A. incisus (Thunb.) L. f. Likewise that 
of the Tahitian Chestnut should be lnocarpus jagijerus 
(Parkinson) Fosberg and not I. edulis Forst. 
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THE MOST IMPORTA~T WOODS OF THE 
AMAZON VALLEY 

By AooLPHO DucKE 

The hylaea of equatorial South America occupies first place 
among the tropical forests of the world because of its enor­
mous geographical area and the great diversity of the tree 
species growing there. Forest products are the economic base 
for human existence in nearly all parts of this immense region 
which comprises parts of nine countnes, namely, Brazil, the 
three Guianas, Vcnctuda, ColombJ:l, Ecuador, Peru, and 
Bolivia. Many products arc ~xportcd, w1th rubber occupying 
first place. The timber industry 1s sullmsuffic1enrly developed 
even to meet local requirements and export trade tS prac­
tically nonexistent except in restricted parts of the Brazilian 
and Peruvian Amazon and the Guianas. '\"e may presume, 
however, that after the end of the present war the timber 
exports from the Amazon will be greatly increased, since it is 
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here that the largest wood reserves will be available for 
rebuilding. 

The species enumerated in this report are some of the best 
known in the Brazilian Amazon. Many others, now neglected 
or ignored, will perhaps in the future become equally useful. 
The references to international trade are based on exporta­
tions made prior to December. 1941. Some of the technical 
data on the woods were taken from publications of Professor 
Record and of Dr. Paul Le Cointe, former Director of the 
Museu Comercial do PanL 

I . Acapu, f/ouacapoua americana A ubi., family Legumino­
sae-Caesalpinioideae.-A rather tall but slender tree whose 
bole seldom attains a diameter of o. 5 meter. It is said to occur 
scattermgly in Bntish Guiana and to be fairly common in 
parts of French Gu1ana and Surinam, but it reaches its best 
development m the eastern third of Brazilian Amazonia State 
of ~ara, where it e~tends, so far as actually known, fr~m the 
basms of the Curua do Sui and the T rombetas in the west to 
the middle of the Bragan~a railroad in the east. The trees 
grow only in upland rain forest. Most of the Acapu of com­
merce comes fr~m the Guama, Acar3., and .Moju Rivers, af­
fluents of the. ~10 Para. T~e port of Para exports it to other 
parts of Braz1l1an Amazoma and to northeastern Brazil and 
also in small quantities to southern Brazil and the U~ited 
States. 
T~e h~a~twood i.s dark chocolate-brown with prominen t 

penc1l-stnpmg of lighter. brown; hard and heavy (sp. gr. 
?·8j-l.oo),. ve;r strong, mcorruptible, and not attacked by 
msects. lt IS h1gh!r esteemed at Para where it is t he most im­
porr~nt .of th~ t1m~ers ?f local commerce, particularly for 
floonng m conJunction With some light-colored wood, such as 
Pau Amarello (Euxylophora), and for posts. 

In the Brazilian State o~ Amazo~as, where the true Acapu 
does not grow, that name IS sometimes applied to other tim-

Rb~rs of merely local or very restricted use. Thus Acapu in the 
10 Neg b · · h r h D ro. asm IS t e .1g ter-colored f/ouacapoua pallidior 
~eke., ~h1ch s:ldom ytelds good pieces, while on the Soli­

moes }t IS Cawa sderoxylon Ducke (Leg.-Caes.) and M in­
quarlla puncta/a (Radlk.) Sleum. fOlacaceae). 
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2. A.guano, Switlenia macroplzy lla King, of which the more 
recently described S. Candollti Pittier (from V~~ezuela ) , S . 
Tessmannii Harms (from Peru), and S . Krukoou Gleason. & 
Panshin (from Brazil's Acre T erritory) seem to be mere ~n­
dividual forms (see Tropical W oods 16: so and 66 : 21); fam_ily 
Meliaceae.- T he wood is true Mahogany of the best quality 
and does not show any essential differences from the well­
known Mahogany of the ~orth and Cen tral American 
markets. 

A.guano is a giant tree, being sometimes so or even 6o 
meters in height, with a straight cylindrical trunk often two 
meters or more in diameter above the heavy buttresses. It 
occurs on fertile soil in the upland rain forest in the western 
and southwestern parts of Amazonia, divided among Peru, 
Bolivia and Brazil. In Peru it is north and south of the 
Amazo~ River, Department Loreto; in Brazil. it has be~n 
found hitherto in the Acre Territory, in the basm of the Rio 
Jurua (State of Amazonas), and in some localities of northern 
M atto Grosso, where it appears to be frequent. . 

A.guano lumber is exported chiefly from l qUitos, Pe;u, 
where two companies (As toria and Loretana) h~~e s~wmills 
working exclusively with that timber. The Braz1han Aguano 
proceeds from the upper basins of the Purus and the Jurua 
down to Manaos in rafts mixed with logs of Cedar (Cedrela). 
The A.guano of Matto Grosso ~as so far .not been exported, as 
its growing places are not read1l~ access1ble. . . 

3· Andiroba, Carapa guianemts Aubl., fam1ly ~leliaceae.­
A large tree with a straight and robust bole, occurnng ~u~h­
out the whole hylaea from the foot of the. Andes to th.e VICinity 
of the Atlantic coast at Para and the GUianas, reachmg ~t the 
northeast the delta of the Orinoco. It is very common m the 
State of Pan1 and frequent also in the State of Amazonas, al­
ways in marshy or periodicall y overflowed forests. 

T he wood is rather hard and compact; sp. gr. o.6o-o.7S· 
T he heartwood is a uniform reddish brown and sugg~ts red 
Cedro (Cedrela), but is heavie; and more compact. It ts s?m~­
times sold as a substitute for Aguano (1\lahogan.y~ , to whtch !t 
is however inferior in luster. It is good for JOmery and IS 

' ' . I . d resistant to insects, but is of relat1ve y restncte use, espe-
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cially at Para where the exportation of Andiroba t imber is 
forbidden because of the usefu~ness of. the oil-yielding seeds of 
the trees· it is more frequent m the t1mber trade of Manaos. 
To frust~te the restrictions at Para, the timber is sometimes 
exported under the name of Aboridan, an anagram of An-
diroba. 

~· Angelim. This name is applied in Brazilian Amazonia to 
various leguminous trees, but seldom to species of the genus 
Andira, the Angelim of southern Brazil. Only two kinds of 
Angelim are of present commercial importance in Amazonas. 

The common Angelim or Angelim Pedra, Hymmolobium 
exu/sum Ducke and H. pttraeum Ducke (Leg.-Papil.), are 
giant trees of the upland forest of the State of ParA and the 
eastern part of the State of Amazonas. T he hard wood, which 
IS yellow-brown with darker fiber layers and lighter bands and 
stripes, is excellent for turnery. Owing to the limited quantity 
available it is exported only in small amounts and not to the 
ex tenor. 

Angelim Rajado, Pithecolobium racemosum Ducke (Leg.­
Mim.), is a rather small to medium-sized tree, always with a 
slender stem, of infrequent occurrence in drier places of the 
upland rain forest in the State of Para, the eastern half of 
the State of Amazonas, and m the GUJ anas. The wood is pale 
yelluw-brown with irregular black or purplish brown stripes 
that are very conspicuous and characteristic ; there is also a 
fine pencil-striping o~ light-eolored lines. I t is hard and heavy 
(sp. gr. t .o-1.15), resistant, and durable, and makes beautiful 
joinery and cabinetwork. I t is sawed in Para mills and e1tht!r 
consu"!ed in local industry or exported to southern Brazil. 

A thml sort of An~elim, Dinizi.a exce/sa Ducke (Lcg.-~lml.) , 
does not h~ ve a spec tal commercJal name because it has never 
been CXJ!Iotted. 1 he trees, which seem to be the tallest in all 
Amazoma, are frequent in many places from the Breves islands 
at th~ m~t~th of the Amazon to the R1o Negro and the Rio 
Mndctra. I he wood, though unknown to the trade, is highly 
dmahh: and could be produced in large quantities. 

5· B~ls~t~o, Myro~yl~n pmt_iferum L. f., family Legumi­
nosn.e-1 aplho~atae.-_fhls spectes IS w1dely distributed in 
troptcal Amenca and IS everywhere esteemed for its excellent 
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wood, which is red-brown, often with darker areas, moderately 
hard and heavv, and used for furniture and durable construc­
tion. In Brazilian Amazonia it is a tall tree of the upland forest, 
mostly in Acre Territory, where it is rather frequent. The 
timber is known only in local commerce because of the poor 
accessibilitv of the trees. 

6. Cedr~, Cedrtla odorata L., family Meliaceae.-This 
species has an extensive range in tropical America from the 
Amazonian hylaea northward. Two other species are known 
to occur in the higher parts of the State of Para, but they have 
no commercial importance. The Cedro of extra-Amazon!an 
Brazil as well as that of Argentina is of still different spec1es. 

Amazonian Cedro occurs chiefly m the forest of the over­
Rowed lowlands (varzea) along rivers w1th "white" (trou­
bled) waters, less frequently on swampy loam of the uplands. 
One important center of exploitation is on and around the 
islands of the great Amazonian estuary, but most of the logs 
come from the southern tributaries of the upper Amazon 
and from the Rio Madeira, where they are rafted to the saw­
mills at Manaos, l tacoatiara, etc. A considerable quantity of 
lumber is obtained all along the river from Roaring trunks of 
trees undermined bv the Rood waters of the large southern 
tributaries. Cedro i~ the most important of all the cimbers 
of the local trade and it is also exported to Europe and the 
l.:nited States where it is known as Spanish Cedar, along with 
kinds from the West Indies and other parts of tropical 
America. 

Amazonian Cedro of good quality, regardless of species, is 
called Cedro Yermelho (red Cedar). The name Cedro Blanco 
(white Cedar) is applied to inferior and lighter-colored kinds of 
Cedrela and also to less useful timbers bearing some resem­
blance to true Cedro. Ccdro-rana (false Cedar) usuaJly refers 
to certain species of l'orltysia (Vochrsiaceat!), more. commonly 
known as Quaruba, and to Cl!drtlinga catenaifo~mu. Ducke, a 
big leguminous tree with ~ Cedro-like bark and ytelding rather 
a good timber of local utthty. . 

7· Cumaru, chiefly Coumarouna odoral~ Aubl. ( = D_1pi~,YX 
odorala [A ubi.] \\'illd.), family Legummosae.-Th1s IS a 
rather large tree in the drier parts of the upland forest of the 
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eastern half of Braz1han Amazonia and Fren h G . 
of frequent occurrence. Its yellow-brown w~d i utana, often 
hardest of the region, very hea ( s one .of the 
to work, and little used desp it:Tt sp. ~r. I.Io-I.20), dtfficult 
Th . s resistance and dur bT 

e tree 1s better esteemed for its f a 
1 

tty. 
beans) which provide at present one ofa;~ant see~ (tonka 
forest products exported from Para de ::;:st tmportant 
other, though less frequent, species of th:~ame azonas. Two 
C. puncta/a Blake and C. trifoliolata Ducke algenu~, namely, 
beans and are characterized b,· . , so yteld tonka 

C ' d Ch a cum arm-scented sapwood 
umaru e eiro or lmbu~ana de Ch · ~ · Ducke (Leg p ) etro, orresea acreana 

T 
. .- ap. , IS a moderately large tree of the A 

ermory and the extre th ere Amazonas I t s . me sou western part of the State of 

but the aiailab~~;~:sn~i~~ ~: l:i~~-t timbers of that region, 

Cumaru Ferro (tron Cumaru), Coumarouna I . 
one of the largest trees of th th .1 trrta Ducke, ts 
Amazonas and of Acre Te . e so~ ern part of the Sta te of 
seldom used. rntory. ts extremely hard wood is 

6 

Cumant-rana (false Cumaru) · 1 al 
ous very hard and stron w IS a oc . trade name for vari-
to the true Cum , 

1 
g oods showmg some resemblance 

oppositijolia Aub~~~d\tpse~ost ~oCmmonly appli~d to Taralea 
seeds. es 0 oumarouna wtth unscented 

8. Cupiuba, Goupia glabr A bl f . 
This is a good-sized to \·er ~ u ., amtly Celastraceae.-
whole hylaea Its lumb . ) la~ge upland forest tree of the 

S 
· er ts cut m all the e 

tate of Para and is th astern parts of the 
hers. The tree is less co~ mmoost poApular of the secondary tim-
) k n m mazon as and · t · b · 

a ":lost un nown there. The redd' h b · .' s t1m er IS 
wetght and hardness cas IS ro:--vn wood IS of medium 
I t is good for cheap c~nst~~~i;ork, db.u t til-seen ted when fresh. 
dry is often attacked b t .

11 an JOinery, but when old and 
F .. 

6 
Y ermites. 

9· re1J , Cordia Goeldiana H b f . 
T his tree, which somet'Jm u_ er, amtly Boraginaccae.-
. h 

1 
es attams large d ' · 

In t e up and forest of th JmensiOns, grows 
of Para and of the T ~ eastern part· of the Atlantic zone 

b 
ocantms and Xin , b · I 

rown, moderately hea . h gu asms. ts yellowish 

d 
· V}, rat er strong d r exporte m considerable q . . . woo was rormerly 

uanttttes, chtefly to Portugal, for 
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making barrels and pails. I t is no longer on the market, but 
the timber is of good quali ty and may regain its place when 
more abundant supplies are found. 

10 . ltauba, Silvia itauba (Meissn .) Pax ( = Mezilaurus 
itauba [Meissn.] Taub. =Ortodaphnt l/oolceria11a Meissn.), 
family Lauraceae.- This upland forest tree of larger or smaller 
size is disseminated from French Guiana through western Pan1 
and eastern Amazonas to northwestern l\latto Grosso. I t is 
very frequent in some localities of the T apajoz and T rombetas 
valleys, including the neighborhoods of Santarem and Obidos. 
The wood is typically yellow-brown when freshly cut, but 
soon becomes much darker. Material lighter in weight and 
color is known as lta{Jba Amarella, that with darker and 
heavier wood, ltau ba Preta. Though often heavy (sp. gr. 
up to 0.93), it is of m edium hardness and easy to work. 
It is very resistant to decay and insects and is a firs t class 
timber for naval construction and for aU sorts of carpentry 
work, but its use seems to be local. 

lta-6ba-rana (false Itauba) is the name fo r some leguminous 
tree and has nothing to do with Itauba. 

II. Jacaranda or J acaranda do Para, Dalbtrgia Sprucea11a 
Benth., family Leguminosae-Papilionatae.-A small to me­
dium-sized tree of the upland forest in such parts of the lower 
and middle Amazon as have a well-defi ned drv season. I t is 
the source of true Rosewood similar to the· more famous 
Jacaranda from sou thern Brazil. The wood is dark brown with 
fine stripes of violet or nearly black color and is very hard and 
heavy (sp. gr. 1.10) . It is exported from Para to E urope and 
the United States for usc by cabinetmakers. 

12. Jarana, Holop)'xidium jarana (Huber) Ducke, family 
Lecythidaceae.- A tree of variable size growing on fertile soil 
in upland forest throughout t he State of Para, being fair!)' 
common along the Bragan~a railroad and abundant along the 
lower T apajoz. The timber, which is reddish brown, hard, 
rather heavy (sp. gr. o.85-o.96), and durable, is considered 
excellent for carpentry, railway crossties, etc. It is worked in 
the sawmills along the Bragan~a railroad and in the region 
of Santarem; though highl y esteemed in local trade it is not 

exported. 
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The generic status of this tree is still uncer tain, as indicated 
in the following synonymy: 

Holopyxidium jarana (Huber) Ducke, Ar~h. J ard. Bot. Rio 4: 152 (1925). 
Chytroma jtmma Huber, Bol. .\lus. Goeldi 6: 209 (1910), nomen. 
&thrr:tiltTa (Chytroma) jarana Ducke, Arch. Jard. Bot. Rio s: rn (19JO). 
Lttyrl:is jarana :\. C. Smith, BuU. Torrey Bot. Club 6o: 381 (19JJ). 
Ho!opyxidium rtlu.sum Ducke, Arch. Jard. Bot. Rio 4: 152 and pl. 15 

(1925), not ucythis rtlll.sa Berg = Chytroma rttusa Miers - Eschfll(ikra 
rtiiiSiJ :\i~d . 

A. C. Smith placed this species in the genus u cythis, but 
Knuth (letters of March '25 and J une 8, 1938) resurrected 
Holopyxidium, apparently with reason. The tree resembles 
Ltcythis in many characters of the bark, wood , leaves, and 
Bowers, but the fruit and seeds are entirely different. Smith, 
reproducing a field note by K rukoff, says : "The general aspect 
of the plant ts chat of Lecythis . ... Study of t he flowers 
makes necessary the above new combination (Lecythis jarana). 
... Fruits such as those described and figured by Ducke 
are certainly of Lecythis rather than E schweilera." Smith, how­
ever, had seen only the drawing of one frui t, and not t he fruit 
itself nor the seeds. This fruit resembles in shape, and often 
also in size, the well-known fruits of the genus Ltcphis, but its 
shell is chartaceous and fragile, not thtck, hard, and woody as 
in UC)'this. It is indehiscent, and when, after ripening, it falls 
~rom the tree, its operculum is only detached from the pyxid­
tum by decay of the suture, a rather long time after contact 
with the moisture of the forest soil. The fumcles of the seeds 
are small and insignificant, just as they are in Eschwdltra, and 
not thick, fleshy, and of sweet taste as in u cythis. The seeds 
differ only by their large stze from those of the common species 
of E.uhwtilera, section Chylroma; they do not resemble those of 
Lecytllis. They often germinate in the decaying pyxidium. 

fJ. Louro is the name given in Brazilian Amazonia to 
nearly all members of the great family Lauraceae, subdivided 
by taxonomists into several more or less artificial genera. I t 
corresponds to Canella m southern Brazil, where Louro de­
notes speci.cs of the genus Cordia (Boragi naceae) . The Laura­
ceae have 1.n the Amazoman hylaea one of the principal cen­
ters of thctr geographical distribution round the world and 
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l many timbers of local importance, but are not yet 
~r!~i~able into commercial sorts for the export rra~. T~e 
best of these Louros are Louro Abacate, Ld. tm;-r o,lh ... 

A 'tu' L Chumbo L. P imenta, L. Prete, an ·. erme o. 
rt , · , b 1 d to more 

Each one of these vernacular names may e app 1~ Lo 
than one botanical species, as local usag~ v:n~~ d wft~ 
Jnamuhy (often corrupted to Mamory) can e c asst e d 
certainty as Ocotta barullemis (Meissn.) Mhezl ( =1Nedct~n e"'s~ 

R d ) · · bundan t tn t e ow an ror 
~~~~~~a ~~r~eg~ :~~ ~;~~l~ be ex~loited indhlstr!a~fci ~~ 
it is more popular at present for the mflan:tma e lq f the 
tained from its stem t han for itshexcell~~~ ttmbye~o~ll~ber 
Louros mentioned and many ot ers yte ver 

forWc~:rne~t~uro timber acquires commercial import~nc~ for 
opular name ts given 

other purposes than carpen~y a nt~! !\mazon was a simple 
to it. For example, the p~~ os~t 0was k~own as the source of 
Louro twentv vears ago ore 1 h B · de Rose of 
the same .. li ~~loe, essence produced by t e ots 

French Guiana. . · · B th (-P 
I\4' ahuba Platymiscium trmstatss en . - p. 

14. • .1acac . ' l ds d p Ulei Harms ( = · 
D Jc • H be ) m the up an , an · .1. uc es ~ ~) . the lowlands · family Leguminosae-Paptto-
partaeenseThue r~ntgne of the first, species reaches th~ Gut~nas 
na a . . · 1 rge dtmenstons, 
and Trinidad. The trees somettm~s att.am a d which 

f d not exceed medium stze. The woo . , . 
?ut more o ten} o d b . with lighter and darker vemmg, or 
IS a rather pa e re - rownM h ba Preta) is hard and 

· d k brown ( acaca u , k 
somettmes ar ) h. hi . durable, and easv to wor . 
hleavy (sp. gdrs. ~~~iog~ mp~~~e' f~~ c~binetwork, chieA'y pin l~al 

t comman • rts of it from ara to 
industry, though there ~r~ s?m.e expo the overflowed Ama-
southern Brazi l. P: Ules ~~ .ltm;te~y:~nore or less inferior to 
zonian vane a and Its . woo ts a w. 
that of the other ~pectes. (E 1 ) Radlk. (possiblv a 

M a Stmaruba opaca ng · r · .1 I 5· ~rup , Aubl of F rench Guiana), ranu y 
mere vartety of S . . amara . : ·,ze the largest individuals 
S. b - T hts tree vanes m s ' . . tmaru aceae. . . . t laces· ·1t 15 common tn ·1· · 1 m mots p ' occurring on st t ctou~ 501 f M anhiio where it is 
Amazonia and also tn the State o ar , 
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known as Papariuba. Besides its use in domestic d' . 
su~plies t~e on~y soft timber of commercial value ~~~e~~, 'l 
r~JOn, bemg_h1gh1y esteemed because its bitternes a~ 
res.lstant to msect attacks. It is yellowish h' s Tat es .

1
t 

weight (sp. gr. o.4o-o.so) but fir w Jte, lg t m 
stitute for Pine. Some of ~he I :;, ~nd makes a good su b­
Brazil. urn er IS exported to southern 

At Para, the !\larupa is som ti f . 
Parapara or Carauba trees 'J e me~ con us~d With one of the 
(famih· Blgnoniaceae) wh~ acara~ ~ cop~ta (Aubl.) D . Don 
i nsect~ . , se woo IS qutck.ly destroyed by 

16. Massaranduba all B Ii . 
( = Manilkara) but in Am raz~ an . specieS of Mimusops 
Ducke ( = Mdni!kara Hub az~ml~ c~efy Mimusops Huberi 
Sapotaceae.-This species i:":he o~c e A. Che.v.); fami ly 
Massaranduba of the tim be t d ly one supplymg. the true 
recognized by the yello r ra e of ;ara. The tree IS readily 
edible frui ts are sold ,·nw th opw~ sur aces of the leaves. Its 

. . e ara market and . t I . I 
a very mfenor grade of balata th A . I s atex yle ds 
I t attains very large size and ' e mencan gutta-percha. 
the eas~ern half of the hvlae!r~rws l~tht; upland rain forest of 
the basms of the \ladel~a ( ' ~~ : 1ra and the GUJanas to 
Rio Negro bein ( . reac mg l\' atto Grosso) and the 
R' •

1
. . , _g requent m many places such as '\I · · 

to apajoZ, RIO Trombetas Ri ~h , • ~elr.lm, 
The wood is deep red-brow~ o. amunda, and Panntms. 
heavy (sp. gr. over r.oo v , ~omogeneous, ~ery hard and 
It is good for carpentr . \u;? str<?n~, and hl~hly du~able. 
cross ties and bridge ti~be I tshpn~clpal use IS for railway 
Europe. rs. t as een exported, chiefly to 

The other Amazonian s eci f h' 
l\laparajuba more common!~ th~ ~1a t ts genus are c~lled 
/ala, however, is known as B . ss_ar~nduba. M. btden­
bala ta of best quality. The ~~~d Sl~ce It IS the source. of the 
good, but they arc less highl s od ahU of these species are 

17. I\fatamata Esclzwe J esteeme t an that of M.lluberi. 
malama/a I Iuber} and t~ er~ odora (Poepp.) Miers (=E. 
same genus ; fami ly Leo ~'d ess well known, species of the 
upland rain fores t of th~y~vl ace~e·~~- rather large tree in 
red-brown wood i:s hard a cf haea, m(c u mg the Guianas. The 

n eavy sp. gr. I. I 5) and highly re-
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sistant to insects and decay. I t is good for posts, railway cross­
ties, and carpentry and is in general use throughout the whole 

region, but is not exported. 
18. Muiragiboia, Swartzia cinerea Ducke, family Legumi-

nosae-Caesalpinioideae.--This is a small tree of the upland 
rain forest of the Solimoes R1ver (Fonteboa, Tocantins). Its 
irregularly dilated and narrowed dark heartwood is often in­
terlaced with yellowish sapwood. Such figured pieces, always 
of small size, are in demand at ~1anaos, chiefly by canemakers. 

19. Pau Amarello or Pau Senm, Euxylophora paraemis 
H uber, family Rutaceae.- This large and beautiful tree oc­
curs in upland rain forest on humo-s1licious soil in a region 
which apparently extends from the vicinity of the eastern 
coast of Pad. southwestward to the Anapu basin, including the 
southwestern part of the island of Maraj6 northward to 
Arama. I t has nearly disappeared from along the Bragan~a 
railroad where it was formerly common, but it is fairly abun­
dant in less accessible localities of the Tocantins valley, ac-

cording to repor ts from that country. 
The wood is a uniform bright yellow, of medium hardness 

and density (sp. gr. o.81), and homogeneous. It is obtainable 
in very large planks and is \\'ell adapted for furniture and 
cabinetwork, though its principal use 1s for the beautiful floors 
made of alternate boards of Pau Amarello and Acapu which 
are so characteristic of the houses of Para .. Exports are chiefly 
to the interior of Para and to the neighboring states, Ama­
zonas and Maranhao, as well as to the northeastern states 
and to some extent to southern Braz1l. In extra-Amazonian 
trade P au Amarello is known as Pau Setim, but this name is 
also applied to tim her of other kinds. 

20. Pau l.\Julato or Pau \larfim, Calycoph;·llum Spruuanum 
Benth., familr Rub1aceae. This beautiful tree, which some­
times attains large dtmensions, is one of the most conspicuous 
elements of the loamy banks and periodically inundated 
varzea forests along the whole course of the Amazon River 
and its white-water tributaries. The region of greatest abun­
dance is in the southwestern part of Amazonia, where it grows 
in nearly pure stands, unlike all other large-sized dicotyledon­
ous trees of the hrlaea. In Peru, such stands are called capi-
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ronales ~fr<?m Capi rona, the Peruv.ian n.ame for the tree). In 
Braztl, sumlar formations occur ch1efly m Acre Territory. 

The light-brown woo? is rather hard and heavy (sp. gr. 
o.85) and of fine and umform t exture. It is considered one of 
the best fuel woods in Amazon ia and is also used in construc­
tion and joinery, though in t he equatorial climate it soon 
acquires a dmgy color and is attacked by insects. Considerable 
quanti ties of the timber are exported to southern Brazil under 
the tra.de designation .of Pau M arfun, a name also applied to 
verr different woods m the Amazonian interior as well as in 
other parts of BraziL 

Pau t\lulato trees are remarkable for their smooth and 
lustrous dark brown bark, and for this reason their vernacular 
names are sometimes given no t only to other species of the 
same genus. and of allied genera (all of them rare) but also to 
representatn~es of other families having bark of more or less 
the same aspect. These woods, however, are useless at present. 

21. Pau Ro~~ or Violete, Peltogyne spp., family Legumi­
n~sae-Caesa~pm~otd:ae.-The ·species most frequent and of 
w1dest dtstnbunon 1s P. densijlora Spruce ex Benth., which 
grows on marshy or frequently overflowed banks of rivers 
~hose waters contain little sediment. It is small or medium­
Sized a~d, l1ke many of the trees growing in igap6 (swamp 
forest), IS ~eldom of good form for timber. T he genus Peltogyne 
howe,•er, mdudes some large trees of the terra firme (upland) 
forest havmg tall cylindricat boles suitable for lum ber but 
such specimens are too scattered to be of much econom i~ Im­
portance. They are often known as Pau Roxo da T erra F irme 
and. the princ1pa\. species are Peltogyne LeCointei Ducke 
(Ob1dos and .~apaJoz) , P. excelsa D~cke (upper Rio Negro) , 
and P. gractltpes D~cke (upper R1o Branco); their woods 
seem to preserve the1r beautiful color longer than that of the 
common P. densijlora. 
. Pau Roxo ( ~urpleheart of the English and United States 

t1mbe.r trade) 1s brown when first cut but soon acquires a 
magmficent purple color when exposed. It is hard and heavy 
(sp .• gr. a~ound t.oo), but easy to work, and is used in Ama­
zoma (ch1efly Para) for joinery, cabinetwork, and sometimes 
al~o for carpentry. Lumber is cut in the sawmills of Para 

) 
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mostly for local consumption though some is exporte~, par­
ticularly to southern Brazil, under the trade name of V10lete, 
which is more frequently applied to timber of the genus 

Dalbergia. . 
zz. Pau Santo, Zollernia paraensis Huber, family Leguml-

nosae-Caesalpinioideae.- A medium-sized to large tree of rare 
occurrence in upland forest of the eastern and southeastern 
parts of the State of Para (Bragan~a railroad, Tocan_tins, and 
lower Tapajoz). The wood is more or less dark greems~ black 
and extremely hard and heavy (sp. gr. I.~o-1.3~). It 1_s con­
sidered excellent for turnery, but the quant1ty ava1lable ts very 
limited. The name Pau Santo is applied in the Rio Negro re­
gion to a yellow timber produced by Peridiscus lucidus Benth. 
(family Flacourtiaceae). . . 

23. Pracuuba, Mora paraen~is Duck_e, fam1ly Legummo_sae-
Caesalpinioideae.- The name IS also g1ven to two ot~er kinds 
of timber, namely LeCointea amazonica Ducke (famtly .~:­
Caesalp.), in varzea a~ong th~ whole ~azon, and Trtehtlta 
LeCtJinui Ducke (fam1ly Meltaceae), m the Arnaz~n ~tuary 
(rare in the State of Amazonas); but only the Mora IS hkely to 
become important in the trade. 

Mora paraensis is the most common of the very large trees 
of the varzea forest along many of the rivers of the great estu­
ary of the Amazon, from the city of Para (Rio Guama) to 
Macapa and westward to the mouths of the Xin.~ and ~an1. 
It is closely related to the famous Mo.ra of Bnt1sh GUiana, 
but its timber has so far been neglected m commerce and e~en 
in local industry, owing perhaps to the difficulty of cumng 
such large trees. The wood is light or dark reddtsh ~rown 
(Pracuuba Branca and Pracuuba Vermelha, respecttvely), 
rather hard and heavy (sp. gr. o.83-o.96), a_nd is suitable for 
carpentry and s trong and durable construction. . 

z
4

. Piquia, Caryocar villosum (Allbl.) Pers., famtly C~rro­
caraceae.-One of the largest-holed trees of Amazonta, w1dely 
but sparsely distri buted in upland . fo r:st throughout the 
Amazon region and the Sta te of Mannhao and t~e GUtanas, 
and sometimes cultivated for its edtble fruitS. 1 he wood ts 
yellowish when fresh, but becomes gray is~ brown when dry 
and old. I t is of medium hardness and we1ght (sp. gr. about 
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0.81), very strong and resistant, and excellent for naval con­
struction and carpentry. It is exported in small quantities 
from Pad.1 but it is not abundant enough to become important 
in the timber trade. 

Piquia-rana is th~ na~e for oth:r Amazonian species of 
Caryocar, one of wh1ch ytelds good ttmber and is of more fre­
quen~ occurr~nce than the true Piquia. Piquia Marfim (ivory 
Ptqma) applies at Manaos to an apocynaceous tree, Aspido­
sperma cmtrale Mgf., whose wood is a sort of Peroba. 

25. Saboan\na, Sw_artzia ~aeuicarpa. Amsh. (probably the 
same as S. B~n!~mtana Mtq. of Gutana), family Legumi­
nosae-Caesalpmtotdeae.-A low to medium-sized tree of fre­
quent occurrence in the central and western parts of Brazilian 
Amazon.ia, chiefly in lowland forest along the banks of the 
lower R10 Negro. !he wood is very hard and heavy. Only the 
l~rgest tr~es con tam heartwood, which is one of the most beau­
tJful cab~net woo~ of the region, being brown or reddish 
brown .~th purplish brown stripes. Because of the difficulty 
of obtammg ~ood pieces t~e wood is costly and is not exported. 

26. Sal?uptra or Sucuptra, Bowdichia spp. and Diplotropis 
spp., fam1.ly Legummosae-Papilionatae.- The name Sucupira 
has been mtr~duced from northeastern Brazil and applies to 
severallegummous woods. The two genera mentioned mi ht 
perhaps better be united into one genus, Bowdichia. g 
d'~~e m~~t frequen t spectes in the upland forest are BoW-

zc ta mtsda Spr~ce .. ex Benth. and D. putpurea (Rich.) 
Amshoff. D. ':farttum. Benth. occurs in the igap6 or varzea 
forest al?ng r~vers havmg little sediment in their water They 
are medium s d · · h d - IZe >or occasiOnally large, trees with a hard and 
AeaV"f,, bee~ chocolate-brown heartwood which resembles 

capu ut IS coarser-t~xtur<:d and much more difficult 
workj It IS used extensively m local industries for civil a:~ 
b
n:rvat.ncthonstructi?lln and railway crossties, and is cut into lum-

e sawmt s at Para b t 1 · · · are exported. ' u on Y mstgntficant quantities 

In the Madeira region (P V lh ) 
is also applied to Rec d 1 orto e o > the name Sucupira 
longs to the Le . or OX)'con amazonicum Ducke which be-
. gummosae- aesalp. · · d b 
hke the preceding. T his t' b h tnbtot e~e ut has a wood 

tm er as een little exploited, but 
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the tree is one of the largest in the virgin forest and its enor-
mous bole yields pieces of great dimensions. . 

27. Tauary is a name for species o~ the gener~ Couratart, 
Allantoma, and Cariniana of the famtly Lecythtdaceae and 
also (on the upper Amazon) for Pau d' Arco (lp~ of s~uth~rn 
Brazil), a species of Tabebuia (or Tecoma), famtly Btgnont~­
ceae. Of all of these, the only one of interest to the tra?: ·~ 
Cariniana, the genus supplying the well-known Jequtoba 
timber of southern Brazil. 

Cariniana micrantha Ducke is often of giant size and of 
rather frequent occurrence in upland rain forest t.hroughout 
Brazilian Amazonia except eastward of .the basms ?f th~ 
Tapajoz and the Trombetas. It is doselr a.ll!ed to C. pyriJ.ormts 
Miers of Colombia and Venezuela and ItS little-known tJmber 
may prove to be equally good. The light brown wood bears 
some resemblance to Spanish Cedar, is easy to work, and 
offers good opportunities for commerce in the future. On the 
upper J urua the vernacular name for this tree se:ms to be 
Cedro Macho (literally Male Cedar, but meamng False 

Cedar). 

STUDIES IN THE SAPOTACEAE, Ill. 
A NEW SPECIES OF MANILKARA FROM CUBA 

By CHARLES L. GILLY 

New York Botanical Garden 

Among specimens recently received for identificatio.n w~re 
two sheets of a sapotaceous plant which on first exammatJO_Il 
seemed to be a species of Mimusops. Further study of thts 
material, and of specim~ns previou~ly c~llected from the same 
locality, shows conclustvely that 10 sptte of. the presence. of 
some four-parted flowers the several collecttons tn questJon 
should be referred to the genus A1anillcara. Thi~ propose~. new 
species, related to both M. emarginata (L.) Bntton & ~\tlson 
and M . Wrightiana (Pierre) Dubard, may be charactenzed as 

follows: 
Manilkara Howardii Gilly, sp. nov .. -Ar~r min~r, a~ .S m. 

alta, trunco ad 13 em. diametro, corttce gnseo, leVJ; folus ad 
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apicem ramorum aggregatis ; laminae coriaceae eUipticae vel 
anguste oblonga-ellipticae, 4-6.5 em. longae, 'l-3·5 em. latae, 
ad ba!>im rotundato-obtusae, ad apicern rotundatae et 
emarginatulae, margine tenuiter revolu ta, supra opacae vel 
subglaucae et glabrae, subtus opacae et rufotomentellae ad 
venula.c;, usque glabrescentes; costa supra impressa, subtus 
prominens ; nerv1s lateral! bus 8-15; venulis supra obsoletis 
subtus reticulatis et prommentibus; petiolus I - I ·5 cm.longus, 
sparse rufotomentellus; flares in axillis solitarii, pedicellis 
z:5-~ em. longis, glabris vel sparse strigulosis; perianthium 
bJ!'~narum, segmenta extus dense rufotomentella, intus sparse 
albJdO-tomentdla; lobis exterioribus valvatis (sepalis) 3 vel4, 
anguste ovata-triangularis, ad apicem acutis, 7 mm. longis 
et 4 .mm. laris; lobi~ intenoribus imb~catis (p.etalis) 3 ~el 4, 
ovat1s, 7·5 ~m.long1s. et 4.5-5 mm.lat1s, ad ap1cem acut1s vel 
mucronulatJs, ad bas1m rotundata-constrictis et I mm. lati; 
an~roe~ium coron1forme rubulatum glabrum, tubus coronae 
~yhndncu~, ad 1.5 mm. altus;. staminodia exteriora I8 vel 24, 
~ n conso~ms 6 vel 8 terna conJuncta, lobo medio lobis lateral­
,b~s maJora, anguste spatulat~lliptico, 6.5 mm. Iongo, ad 
:p1cem obtus~ vel subac~to; lob1~ lateral~bus divergentibus, 
d 4 mm.longts, lanceolatJs, margtne lacm1ata-erosa · stamina 

6 vel 8, lobo me~io s~~inodiorum exteriorurn ~pposita; 
filamen.ta anguste lmean-tnangularia, 4.5 mm. longa; anthe­
~~e stgntaro:ovat~e, 3 mm. l.ong~e, .extrorsae, t hecis longi tu-

j"a Her ?ehJscentJbus; stammod1a mteriora cum staminibus 
a ~ern_anua (, \'el 8, brevia, quadrangularia vel triangulari a 
a . aplcem acuta, truncata vel crenatO-dentata o 5 mm I ' 
:

1
musve, ad !l mm. lata ad basim; ovarium giobosum ~t~~~~ 
~' ~d 5 mm. al tum et crassum, Io-I '2 loculare loculisg I 

olvubeaW>;dovul:l ad lateralim vel ad basirn affixa. St\·ius crassu~ 
g a t a Io mm I · ' b ' · · · . . '. . . . angus, StJgmatJ us obscuris· fructus (in 
specJmlnJ t}'plco) non visus. ' · 

SpuimnlJ examin~d: Co sA . l as Villas (-S Cl ) near l\1'1 ·. · - anta ara : 
Ba)' JL 'pa, common on coralhne outcrops along Cicn fuegos 

• , une '21), 194 ' ' R A flo ·d ~ (G N , 
locality, ~1ch. 'll, 191~, Brill;:~ i/flon ,_. ) -- type); sa~e 
$pecJmcn from Punta l)' II C' f 5t .f.8 (:"J') ). A stenle 
IJrillon & Wilson s662 ('~)?)• . len ut:gos Bay, \larch 19, 19 10, 

• ' 15 apparently referable here. 
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All of the very few flowers on the specimens collected by 

Howard are 4-parted . Some of the flowers of the Bntton and 
Wilson specimen from the same locality a re J-parted and 
others 4-parted; this specimen is mere!): in bud but, although 
thei r size cannot be accurately determmed, t he structure of 
the flower parts matches that of the flowers ~rom the Ho.~ard 
specimen. Fruits ~n a second shc~t of. the Bntton and \\ lison 
material from M1lpa a re 4 em. 10 dtameter (perhaps larger 
before drying?) apparently nearly globose, granular~rusta­
ceous on the outer surface and Io-l'l-locular. The seeds, 1n~of~r 
as can be determined from the material a t hand, arc .elli ptiC 
in outline compressed abou t 1.8 em. long, I.'l em. w1de and 
5 mm. in 'thickness; the hilar scar is basi-lateral, linear, and 
about one-third the length of the seed. . 

Manillcara Howardii differs from both M. emargmata and 
M . WrighJiana in the prominently reticulate under-surface of 
the leaves and the minute stam inodes. 

KEYS TO AMERICAN \\'OODS (CONTINCED) 
By SAMUEL J. R ECO RD 

The keys given below ~re the ~ixth and seventh, respec­
tively in the series begun 10 Tropu al W oods No. 72, Decem­
ber I,' 1942, and continued in N o. 73, March 1, ~ 943· ~hose 
preceding are: I. Ring-porous woods. II. Pores. m ulm1fo:rn 
or wavy tangential arrangement. Ill. '!?ores Ill flam~-hke 
or dendritic arrangement. IV. Vessels virtually all sohtary. 
V. Vessels with spiral thickenings. . . , 

PI Pessels with scalariform perjorattan plates. In th1s ke) 
there. are 1

4
6 named genera of 68 different families. In only 

a few more than half of the genera mentioned are the plates 
exclusively scalariform. In contras t, there a_re about 1~5 
families with a total of several hundre~ Ame~1can genera m 
which the vessel perforations are exclusively s1mple. . 

PJI. Pessels with very fin~ pilling. Good examples of pas 
in this size class are provided by Swietenia and Bet~la. In 
most instances all of the pits are very small, but ~ccasto?ally 
they are associated with larger ones. In woods wtth sohtary 
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vessels the pitting may be confined to the walls of contact 
between members of th~ same vessel or between vessels and 
parc:nchy~a cells, particularly ray cells. In the latter case 
the. ray pitS may be lar~e ~nd the vascular pits very small 
(~mlater~lly co~1pound p1t~ng) or the pit-pairs may be of two 
~tstmct sizes. : ery small pitS ~re typically alternate and the 
'esse I perforations are predommantly simple. 

18 TROPICAL WOODS 

YI. \TSSFLS WITH SCALARIF0~1 PERFOR-\TIO~ PLATES 

1 a. Rays 10 part conspicu ( . 
high, or both) ........ ~~~ . ?, or more cells wide or over t so cells 

b. R~y:. not conspicuous, though ~ft~~- cfi'sti~~t·. ·.· .· .·: · ::::::::::: 4~ 
2 a. \\oods with included ph! 1 tissue: oem; arge rays composed of conjunctive 

b \\'ood .. · .• h .... : cl. d. . . . . . . . . . . . . . . . Doliocarpus (Dilleniaceae) 
· s Wit out m u ed phloem·larg . · , eraysnotconJunctive tissue. 3 

3 a. Apparently broad ravs reallv aggre ates of fi 
b. Broad ra,·s solid or aggr' eg t. f g ne rays.......... 4 

• a es o coarse ravs 
4 a. Vessels with spirals........ • .... · · · · · .. · · · 

6 

b. \'essels without spirals · · · · · · • · · · · · · · · Corylus (Corylaceae)' 

5 a. Ra)'S all uniscriate or~~~~;~ ·~: .'.'...... · · · · · · · · · · · · S 
vascular pitting mostlr oppos' !Senate; aggregates common. Inter . 

b. Rays I-4 (5) cells v.ide· ne ............. . Alnus (Betulaceae). 
alternate .. . ... . ..• , .'. ~egares uncommon. Intervascular pitting 

6 a Fibers • hd' · .... ... .... · .. .. " .. Bmda (Betulaceae) 

b
. V.1t IStJnct to conspicuo bo d d . · 
• Fibers "ith simple or inconsp'c us bor ere PI~, at least in part. 7 

I uous rdered PIts 
7 a. ':essels virtually all solita , · · · · · · · · · · · · 34 

b. \ esscls not all solitary .. . : _' .' .. • · · .. · ...... · ........ ·.. .. . 8 
8 a. \'asicentric tracheid b d .. .... · .. ...... · "........ .... 29 

b V . s a un ant Lith t:l . nstcentric trachcids absent . . . . ocarpus, f(urrcru (Fagaceae). 

9 11• Por~ few and large . . . . . . . · · • · · · · · · · · · · · · · · · · · 9 
b. Pores numerous and. ~~~it'.·. ·.... Curattlla, Daoilla (Dilleniaceae). 

10 a. \:esse)~ w!th spirals........ . .. · · · · · · · · .. · · · · · · · · 
10 

b. \ esscls wahout spirals . • .. .. . .. .. . .. .. .. .. .. .. . II 
II a p t • •.. .... ............. • .... . 

. er•oratton plates with few b . . ..........•. • . • 14 
> ars. Ftbers with spirals. 

b. I erforation 1 · G ( Pates Wtth many bars arrya Garryaceae). 
l2 a. Rav

6 
f "" • ...... . ' o ten over 8 cells :d · • · · · · · • · • · · · . . 1:& 

Wtth om; 1 "' 1 e and up to ( ·r·ra s. I>arenchyma diff . 1 5° !100) cells high F'be 
we to reticulate. · ' 1'1 

Pillarnia mu ( . cronata Icacmaceae) 
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b. Rays infrequently up to 8 cells wide and so cells high. Fibers without 

spirals. . . . . . . . . . . . . . . . . • . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . • . 13 

13 a. Parenchyma fairly abundant, diffuse to reticulate. Uniseriate rays 
mostly low; pits to vessels very small, round and opposite or narrowly 
elongated and parallel. ...... . . .. • ..... Vaccinium ( \ 'acciniaceae). 

b. Parenchyma very sparse. Uniseriate rays mostly high; pits to vessels 
rather small, round to oval . . ...... ... .. Staph,vlta (Staphyleaceae). 

14 a. Conspicuous rays few and consisting of aggregates of rays J-5 cells 
wide; other rays 1- 3 cells wide .........•..... Kalmia (Ericaceae) . 

b. Conspicuous rays numerous and typically solid............... IS 

15 a. Rays often more than 100 cells high. . . . . . . . . . . . . . . . • . . . . . . . 16 

b. R ays typically less than so, occasionally up to 100, cel.Js high.. !1S 

16 a. Larger rays 4-6 (8) cells wide............... ..... ... ....... 17 
b. Larger rays 7-1s (2o) cells wide...... . . ... ................. 21 

17 a. Parenchyma very sparse or apparently absent. Perforations often 
simple in part. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

b. P arenchyma fairly abundant; diffuse to reticulate. Perforations ex-
clusively multiple. . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !10 

18 a. Vessels with spirals, at least in tips of members. Fiber pits large. 
Gavlussacia (Vacciniaceae). 

b. Vessels without spirals. Fiber pits rather sm~ll............... 19 

19 a. Growth rings present . Pores small. ..... . Psammisia (\'acciniaccae). 
b. Growth rings apparently absent. Pores very small. 

Car:rndishia (Vacciniaccae). 

!10 a. Vessel-ray pitting mostly rather fine to medium. Perforation plates 
with numerous fine and closely spaced bars .. Calatola (lcacinaccae). 

b. Vessel-ray pitting coarsely scalariform. Perforation plates with rather 
coarse and widely spaced bars . .... . ... . Ouopttalum (lcacinaceae). 

2 1 a. Parenchyma diffuse and unilaterally aliform. Pores in part medium­
sized to rather large. Vessel.ray pitting medium .. . . . . . . . . . . . . 22 

b. P arenchyma abundantly reticulate. Pores small to minute (exc. 
Poraqutiba). . . . . . • . • . . . . . • • • . . . . • . . . • • . . . . . . . . • . . . . • . • . . . !1J 

!12 a. P rocumbent ray cells mostly sclerotic. Pores medium-sized. Density 
high ............................... . .. . Emmotum (l cacinaceae). 

b. Ray cells not sclerotic. Pores large. Density medium. Dmdrobangia (lcacinaccae). 

23 a. Vessel-ray pitting all very fine ........• . 01/oschulzia (lcacinaceae). 
b. Vessel-ray pitting coarsely scalariform, at least in part. . . . . . . . 24 

24 a. Pores medium-sized in part; not very numerous. Poraqutiba (lcacinaceae). 
b. Pores all small; very numerous .. ..•.. . . . . Mttttniusa (lcacinaceae). 
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'15 a. \arcnchrma very spar.;e. . . . . . . . • . • . . . . . • . • . • • • 26 
b. l.uenchyma diffuse and in short tangential lines ... .'.':::::::: 27 

26 n. :'>tultiserinte rays \\ith strata of long procumbent c 11 • 1 
pitting oppo~ite rath fi e s, vesse -ray 

b p be ' er ne · · · · · · · · · • · ·Staph_\' Ita (Staphyleaceae). 
· io~um nt cells absent or short; vessel-ray pitting coarsclr scalari-

· · · · • · · · · · · · · • ·'' ac tanra accm1aceae). m. · · · · · · · · · · · · · '1 I · (\ ' · · 
li a. Rays up to 25 (Jo) cells high. Vessel-ray pitting fine and o site to 

~n~wlrfdongated and sca~ariform. Heartwood light to daff:~ddish 
ro\\n, o ten more or less 01lv C .1 

b. Ra)s up to 
50 

(Ioo) cells hi -h· · · · • · · · · · · · · · · )rl Ia I Cynllaceae). 
g . . . . . . • • . . . . • . • . . . l 8 

:28 a. Growth rings dist' \' 1 • • . . ·' 
lleartwood bro~~n~~ ree::Js;a~ pmmg with. tenden_cr to scalariform. 
sharply demarcated from the sarown, sometimes Wl~h greenish hue; 

b Gro h · b pwood · ·Cornu.< Jlon da (Cornaceae) 
• ' w t rmgs a sent or poorlv defined \' I . . . 

?ut rendcnC) to scalariform. Hc:art~ood b esse -.ray plttl~g fine, with-
IntO tlie sapwood rowmsh, mergmg gradually 
. . · · · · · · · · · · · · · · · · · · Ttrmtrotmia (Theaceae). 

'19 a. 1!\lulnscnnte r:~ys homogeneous or nea I .. 
b 

'I I. . q so . .. • '' U tlSennte ran dis . tl . h ' ' ' ' • ' ' ' '' ' · • JO · nne } eterogeneous 
JO a. Pores few, medium-sized to Ia p .... :. . . . . . . . . . . . . . J'l 

centric bands throughout O\\~~· . are~th}l·m.a m numerous fi ne con-
gr nng. ca antorm plates in(requent. 

h. Pores numerous, small..... Panopsis (Proteaceae). 

31 n. Many rays 1-3 cells wide p .. h .. . ... . . . .. . . . .. . .. . .. .. 3 1 
b d • arenc \'rna '" wav)' o b k . • an s, more numerous in 1• r ro ·en umsenate 
frequent!}· scalariform outer .ate wood. Perforation plates in-

b. r:ew rnrs I 3 cell .d .. p .. .. ........... Fagus (Fagaceae). 
t • . s W1 e. arenchYma sparse· · a1 · angenunl hnes and dill P f, • . • occas1on h· m short 

use. er orauon plates mostlv scalariform 

Jl a. Multiseriate rn . h h Platanus (Piatanaceae): 
\S "11 s eaths of sq 

one or more co~es of slender procum~re or upri~ht cells surrounding 
b . nt cells. ~lbers septate in part. 

· Ra~s "'1thout sheaths. Fibe Rs6u (Grossulariaceae) rs not septate . . · 
33 a. Parench, rna in sh . · · · · · · · · · · · • 33 

• Ort tangenua( (' d ' 
rahngcd. \'~ssels and fibers ofte '"e:' han . d~tfuse. Pores radially ar-
c alky wh1te. . n Wit dtstlnct snirals II · ood b p · ... . . r • eartw 

· arcnchyma nbsent or ver., · · · · . · · 1/(x (Aquifoliaceae). 
~ng~ment . \'essels and fitJ'rss~~:~e. Porc;s not in definite radial ar-
rol'.nlsh..... . . . . . . • . . . out spirals. ~e~rtwood reddish or 

34 a. Rays all broad and ex d Turpmltl (Staphyleaceae). 

b 
~ontact with the porestc:n mg full length of the internodes· r I . 
Ray I · • · • ·. • are y 1n 

· por~ not a I broad; heightS v~ri;bl~: ' f · ·: · Piptr (Pipernceae). 
. . . . . • . . . • . . • • . . ' o ten m contact with the 

. . . . . .. . . • . . • . . 3S 
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35 a. Gum ducts present in some of the ra\·s. 
Dtndrdpanax, Ortopanax (Araliaceae}. 

b. Gum ducts absent from the rays. . . . . . . . . • . • . . . • . . . . . . . . . • 36 

36 a. Pores (and parenchyma) in numerous scallops or festoons between 
the large rays. . . . . . . . . . . . . . • . • • . . . . . • . . . . . . . . . • . . . . . • . 37 

b. Pores not so arranged. . . . . . • . . . • . . . . . . . . • . • . . . . . • • . . . . . . • . 38 

37 a. Pores rather small; in a continuous tangential row in each parenchvma 
band. Narrow rays few. Vessels without spirals. · 

Embothrium (Proteaceae). 

b. Pores minute; composing bands of variable width and spacing, the 
parenchyma obscure. Narrow rays fairly numerous. Vessels with 
spirals ..... . .........................•... Gutoina (Proteaceae). 

38 a. Vessels virtually all solitary. Perforation plates often appearing to 
extend the full length of a vessel member. lltdyosmum (Chloranthaceae). 

b. Vessels not all solitary. Perforation plates not exceptionally long . 39 

39 a. Fibers abundantly septate, at least in part. Parenchyma absent or 
very sparse. . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . • . . . . . . . • . . 4o 

b. Fibers not septate. Parenchyma abundant............. . ..... 44 

40 a. Perforations predominantly simple .Mayna, Ryania (Fiacourtiaceae). 
b. Perforations exclusively multiple. . . . . .. • .. . .. • . . .. .. . .. . .. • 41 

41 a. Parenchyma diffuse, the strands often with several large cells. 
Mo/Jinttiia (Monimiaceae). 

b. Parenchyma apparently absent . • . . . . . . . . • . . . • . • . . . . • • . . . . • 41 

42 a. Pores often in long multiples, appearing in distinct radial arrangement 
because of the close spacing of the rays. CarpotrocM (Fiacourtiaceae). 

b. Pores in short multiples and not appearing in distinct radial ar­
rangement, the rays being less closely spaced . • • • • . . . . . . • . • . . 43 

43 a. Intervascular pitting fine to very fine; irregular. Rinorta (Violaceae). 
b. Intervascular pitting medium to rather coarse; opposite to locally 

scalariform .. . ...........•..•..•..... • .•. .tlmphirTox (Violaceae). 

44 a. Parenchyma in numerous narrow concentric bands 1- 4 cells wide, 
forming a spider-web pattern with the rays. Pores few. Panopsis (Proteaceae). 

b. Parenchyma reticulate. Pores rather numerous. . • . . . . . • . • . • • . 4S 
4 s a. Rays frequently more than 8, sometimes up to 1 s. cells wide; cells 

rounded and fairly uniform (tang. sect.) •. .. . Grias (Lecythidaceae). 
b. Rays infrequently up to 8 cells wide; cells very irregular in size and 

shape (tang. sect.) •. .•....•......•. • ... Discop!Jora (Icacinaceae). 

..¢ a. Vessels virtuallY all aolitary (at leut in late wood). . . . . • . . . . . 47 
b. Vessels not all solitary ... • ..•........ • · ·• · · • · · · · · · · • · • · • · 97 

47 a. Perforations frequendy to predominandy simple....... • . • • . 48 
b. Perforations exclusively or predominandy multiple . . . . • • . . . . s6 
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-tS a. Po: !n late wood in flame-like or dendritic arrangement \'asice t . 
tra ods abundant. Rays uniseriate; homogeneous or n~arlv son nc 

CaJI • (I-' . 
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b. Pores not in flamc:-like or dendritic arran ~n?psss • • agaceae). 
apparently absent. Rays not all uniseriat~~~ect~~og· \ as•ccntnc tracheids R • cneous . .. .. . . 49 

49 a. ays typically all less than 4 cells wide. 
b. Rays frequentlv 

4
-6 cells wid · · · · · · · · · · · · · · • · · · · 50 . e ......... . 

5° a. \ :cssel-ray pitting fine; not scalarir ...... . · · · · · · · · · · · · 
54 

b \ el . . 10rm ... . . ess -ray plttmg medium to verv coarse· sc~l.arifo ... : . . • . . . . . . 51 

51 
\ ' 

1 
· h . • , rm m part. 5~ 

a. ~sse s '1\lt spirals. P arenchvma ver , s . ' . . .. 
With conspicuous bordered : M ) panng~) paratracheal. Fibers 

ptts. • ore or less nng-porous. 

b. \' ~ssc!s without spirals. Parenchyma dilfu Ellioll~a (Ericaceac). 
Wtth mconspicuous bordered p' D'ffi se to finely ret1culatc. Fibers Its. 1 use-porous. 

s~ a. Parenchyma very sparse; not reticulate Vessels~t.nth1ijia. (Riubiaceae). · sp1ra s. 

b. Parenchyma fairly abundant· I O~ydmdrum (Ericaceae). 
• . , more or ess reoculate 

53 a. \ essels Wtth snirals F'be · l · · · · · · · · · · 53 
b \

• . r • I r ptts arge M . 
• essels wtthout spirals. Fiber pits s~ill:. . yruugt nra (Myrtaceae). 

54 a. Pores rather large vari bl . b Ca.ssipourta (Rhizophoraceae). 
( \ Is , a e m a undance :\.1 I . . too, eel high; procumbent cells I . • ~ osenate rays up to so 
Parenchyma reticulate. . • . • • . . ong: \ essels without spirals. 

b. Pores (>mall, numerous. Rays with{; ... . Hsronyma (Euphorbiaceae). 
55 a. !\lultiseriate rays up to 2 ( o) wor~o on~procumbentcells. 55 

Pa.re~ch~·ma diffuse to reti~ul!te cells high. : essels without spirals. 
b. ~tulttsenate ravs up to too o •.. ~ .• ~chlzocardia (Ciethraceae) 

tips of membe~. Parenchy,:a~or~ alls high. Vessels with spirals i~ 
n ater Y paratracheal. 

56 ba. \ :cssel-ray pitting fine to medi Satyria (Ericaceae). 
• \esse I-ta\· • · urn· · · .. .. " R • pttung coarse, often scalarifor . . • • . • . . • . . . . . . . . . . 57 

57.11. aya homogeneous or w· h m. . . . . . . . . . . . . . • . 78 
b. Raya heterogeneous t);i~al~ery. few upright ceUs. . •. 

sB a. Rays most! ... 2 or J, II . y wnh many upright ceil~ ::. .... . 6oS8 
b R ' ce s Wide S •. .•. . 
• nys all uniseriate or par ti U ·. ·b·. Y"}Pioco.s li11t /oria (Sympl ) 

59 a. Oil cell . a } ISCrJate. . . . . ocnceae • 

b 0 
5 present m pllrench} · · · · · 59 

. il cells absent. ·ma strands . Cap.sicodendr (C ... 
6o R · · · · · · · • · · · • · Cane/l Pl on anellaceae) ~· R nys al.l uniscnate or par tial! ~: . a, eodmdron (Canellaceae). 

• II)'& w1der...... Y tsermte. . . . . • 
6t a J>or · • · · • • · · • • · · • • • · · · • · · · · · · · · . . 61 

• es m put medium-sized to lnrg·e· .P . . ·; • . ·: . ... . .......... 6J 
b · enoraoon bar • 

. Pores all very small to . Humiria, Sacoglou · s(~del~· .spaced. 
mmute. • . • . . . . . • . . • • 11 ummaceae). 

........... .... 62 
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62 a. Perfo.ration bars thick, widely spaced. Fibers with spirals. More or 

less nng:porous .. . : .. . .... • .•..•. • ... • Fmdlera (Hydrangeaceae). 
b. Perforation bars thtn, closely spaced. Fibers without spirals. Diffuse­

porous . ......... . • . • . • .. ..•. ••. ... . Columl'llia (Columelliaceae). 

63 a. Septate fibers arranged in parenchyma-like bands. 
El1uodmdron (Celastraceae). 

b. Septate fibers absent or, if present, not in bands........ . .... 64 

64 a. Vessels with spirals (sometimes limited to tips of members). ... 65 
b. Vessels without spirals..... . .. . .. ....... ... .... .. ....... .. 69 

65 a. Rays up to 6 cells wide and to so or more cells high . . . . . . . . . . 66 
b. Rays not over 4 cells wide and typically less than JO ceUs high . . 67 

66 a. Multiseriate rays with stratum of long and narrow procumbent cells 
uniseriate rays few ........................ Clnhra (Clcthraceae). 

b. Multiseriate rays with few or no long and narrow procumbent cells; 
uniseriate rays numerous ....... .. ....... Saurauia (Saurauiaceae). 

67 a. Semi-ring-porous (under compound microscope). Perforations ex­
clusively multiple. Uniseriate rays very numerous. Parench)•ma 
diffuse .... . .................. • .•.•... Rhododmdron (Ericaceae). 

b. Diffuse-porous. . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . 68 

68 a. Perforations simple in part. Parenchyma very sparse. Rays nearly all 
~ or 3 cells wide; usually with single marginal rows of square or up-
right cells ................ ....... . .. . . . Oxydtndrum (Ericaceae). 

b. Perforations exclusively multiple. Parenchyma abundant; diffuse to 
reticulate. Multiseriate and uniseriate rays about equal in number; 
upright cells very numerous .•.... .... . Escallonia (Escalloniaceae). 

69 a. Pores medium..sized in part. . • . . . • . . . . . . . . • . . . .. • .. • . .. . . . • 70 
b. Pores all small to minute... .. .. .. . ............... . ..... . .. 71 

70 a. Semi-ring-porous. Perforation plates with many bars. Parenchyma 
very sparse. Texture tine ...•. . •. ... . •.......• Lyonia (Ericaceae). 

b. Diffuse-porous. Perforation plates with few bars. Parenchyma abun­
dant. Texture coarse .....•...•. • . ..•. . . •• . Goupia (Celasrraceae). 

71 a. Fibers with fine spirals •..•.• • .• • . . . Phi/4dtlphus (Hydrangeaceae). 
b. Fibers without spirals ......... .. ... .. . ... ........ . . .... ·· · 72 

72 a. Perforation plates shor t oval, with rather few bars. . .. . .. . . . .. 73 
b. Perforation plates long, with many bars ... •• .. .• .. . · · · · • · · · • 1• 

73 a. Pores thin-walled. Perforations simple in part. Parenchyma reticulate. Myrica (Myricaceae). 

b. Pores thick-walled. Perforations exclusively multiple. Parenchyma 
sparingly diffuse ..... . ............... .. ..... Trietf'a (Buxaceae). 

74 a. Rays with definite strata of slender procumbent cells ..•• • . · .• 7S 
b. Rays composed mostly of square and upright cells; procumbent cells 

short. . • ....• • .......••..• • ••. •...•.. . .•• · .. •··••••·•·•· 76 
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i5 a. Fiber pi~ small, exceedingly numerous. Pores frequently crowded 
Perforaoons often no wider than the bars: Ves~cl-ray pitting very fine: 

b F'be · 1 Cliftoma, Cyrilla (Cyrillaccae) . 
. t I ~ p•ts aalrgle, moderately numerous . . Pores not crowded Per 

orations usu )' three times as wid h b \' . -
mtdium.. . . . .. . . . e as t e ars. essel-ray pitting 

6 
. · · · · · · · · · · · · · · Cornus (Cornaccae). 

i a Rays typ all · · . cells abse lC y umsenate and biseria te; rather fine-celled. sheath 
nt.. . . V'b (C ' b. Ravs frequently 3 - 0~·~ cell .d······· 1 urnum aprifoliaceae). 

mo~ . s WI e; coarse-celled; sheath cells com-
.. . ... . ........... 

T' a. ~erforation bars thin. Interior cells ; . ... .' .. :.. . . · ·. · · · · · 
77 

m size (tang. sect.) Hea twood o multtse~late rays f:urly uniform 
· r gray to purplish blue. 

b. Perforation bars coarse I . ll Calatola (lcacinaceae) · ntenor ce s of 1 · · · 
regular in size and shape (tang s t) H mu bsenate rays very ir-

. ec · · eartwood pale reddish brown. 

7
8 R Sm,rauia (Saurauiaceae) 

a. ays I or z (J) cells wide . 
b. Rays often 3 or more cell; ~ici~ · · · · · · · · · · · · · · · · · · · · · · · 79 

79 a. \:essels w}th spirals in tips of me~~............... . .... .. . . 89 
b. \ essels wnhour spirals.. .. . rs · .. · " .. ·.. .. .. .. . .. . . So 

8o a. Rays aU uniseriate or artiaD .. . . ... . .. .. . . . . .. . . .. .. 8J 
wnhout definitely u ripht y b•senate and less than JO cclls hi h· 

b. Rays often 2, some~m~ Jce~~· . ·.~ranlclinia, Gordonia (Theace!)' 
many upright cells. ... ' WI e and up to so cells high· with 

81 a. Pores in part med'l . d... . . . . . . . . Stewartia (The;ceae). 
b p um-stze to large 
· ores all small to minute. . . . . . · · · · · · · · · · · · · .... c ••••• 

8z a. Pores rath ~ . • · · · · · · • · · · · · · · · · · · · . 
er ew, large, thick-walled Fibe 1 . . . r umen mmute. 

b. f~~~ l~umerous, medium-:ilzed, rather ~:-ntaUea (H~miriaceae). 
. rge . . . . . . . • . La wa ed. F1ber lumen 

8J a. Ran with ~e l • . . • . . 'JIIacea Brmu ii (Theaceae) 

b R 
· w or no ong be · · avs with m 1 procum nt cells 
• any ong procumbent cells · · · ' · · · · · · · · · · · · · 84 

84 a. Perforations simple in · · · · · · · · · · · · · · · · · · . . . 86 
part. Fiber pits small. 

8 b. Perforations exclusi,·ely multiple. Fiber ifn11erodoxa (Vacciniaceae). 
5 a. Perforation plates r . b pns arge . . . . . . Ss 

• f ICW- arred . c 
scnes o 'l- 4 cubical cells in ti:~ ~frt . . r~stals numerous in vertical 

b p upng t ray cells 
· erforation plates all Distyliu ni' ray cells many-barred. Cryst Is m . amamelidaceae). 

86 • • . . • • .• • • . • • • • • . • . . • • a not l_n vertical series of 
a. Rhays virtually all unis . p . . . . / //mum (Winteraceae) 

t an 1 < bars en ate. n foration plat · 
• · · · · · · · · . es usually · h 1 .• . . • • . . . . . Hamamelis (H WJt ess 

amamchdac:eae). 
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b. Rays often biseriate. Perforation plates generaiJy with more than 
I 5 bars.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87 

87 a. Vessel-ray pitting coarsely scalariform. Parenchyma more or less 
reticulate. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. Laplacea (Theaceae). 

b. Vessel-ray pitting opposite, with tendency toscalariform. Parenchyma 
sparingly diffuse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 

88 a. Rays composed mainly of square and upright cells. Pores not crowded. 
Eurya (Theaceae) . 

b. Rays composed mainly of procumbent cells. Pores crowded. 
Liquidambar of Central America (Hamamelidaceae). 

89 a. Perforations simple in part. Parenchyma unilaterally paratracheal, 
sometimes locally confluent. . . . . . . . . . . 90 

b. Perforations exclusively scalariform. Parenchyma not unilaterally 
paratracheal; mostly diffuse to reticulate..... . .. . . 91 

90 a. Rays 1-7 cells wide and up to 100 or more cells high. Pores all small. 
Vessels with spirals in tips of members. . . . . . .. Satyria (Ericaceae). 

b. Rays 1-4 cells wide and up to so (6o) cells high. Pores medium-sized 
in part. Vessels without spirals .. Surigmap(/alum (Rhizophoraceae). 

91 a. Largest rays 3 (4) cells wide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 
b. Largest rays 4-6 (8) cells wide. . .. .. . . . . .. .. .. . . .. . .. . . .. .. 93 

9~ a. Fiber lumen very small. Pores thick-walled. Perforation bars rather 
coarse; not very numerous. Rays up to 6o (So) cells high. 

Heisteria (Olacaceae). 

b. Fiber lumen rather large. Pores thin-walled. Perforation bars fine; 
very numerous. Rays up to 25 (4o) cells high. 

Caldduoia, Weh1mannia (Cunoniaceae). 

93 a. Fiber pits simple or indistinctly bordered. Uniseriate rays few; 
definitely upright cells few or absent. Pores thick-walled. 

Rhizoplwra (Rhizophoraceae). 

b. Fiber pits distinctly bordered. Uniseriate rays numerous; definitely 
upright cells numerous. Pores thin-walled . . . . . . . . . . . . . . . . . . . 94 

94 a. Multiseriate rays with strata of long procumbent cells; sheath cells 
absent ..... . . .. ..................... . .. . . · .. ·. ·. · · · · · · 95 

b. Multiseriate rays without strata of long procumbent cells; sheath cells 
present. ............................. .. . . ..... ·. · · · · · . · · 96 

95 a. Vessel-ray pitting opposite. Parenchyma very sparingly dilfuse. 
Staphylea (Staphyleaceae). 

b. Vessel-ray pitting scalariform. Parenchyma abundantly diffuse to 
reticulate . .. . .... ... ................. Symp/o(OS (Symplocaceae). 

96 a. Rays up to 30 (so) cells high; vessel-ray pitting opposite to scalari-
form ............. . , ................. . Viburnum (Cnprifo\iaceae). 

b. Rays up to 150 cells high; vessel-ray pitting coarsely sca\ariform. 
Ouopttalum (lcacinaceae). 
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97 a. F~bers w!th d_istinct t~ conspi~uous bordered pits . . . . ... . ... . 

b. FJ~rs \\1th Simple or tnconsplcuous bordered pits .... . . .. ... : I~: 
98 a. Rmg-porous, with multiseriate band of large pores in earl ood y w • 

b. Diffuse-porous............ Caslanta (Fagaceae). 
99 a. Radial gum ducts present . . . • • . . . . • . . . . . . . . . . . . . . . . . . . . 99 

b. Radial gum ducts absent················· .M ammta (Guttiferae). 

100 a. Parenchyma reticulate .. ·. ~ .....•.. · . · · · · · · · · · · · · · · · · · · · · · 
100 

b. Parenchyma not reticulate ................................ IOI 

101 
a. Rays uniscriate... . ....•.... · · · · · · · · · · · · · · · · · · · · · · 109 

b. Rays '2-sized, the ~~~ ~~-~~~~ 3· ~~li~ ~d~· · · · · · · · · · · · · · · . . . 10 2 

102 a Ra ·:. ,, h' · · · · · · · · · · · · · · · . . IOJ 
. ) ery •gh and closely spaced· vessel r . . • - .af p!ttmg very coarse. 

b. Rays usuaUy less than JO cells h' h· Pertdsscus ~Fl_acourtiaceae). 
lg ' vessel-ray pmmg very fine. 

Io~ a F'b . I Pamphilia (Styracaceae) 
J . I er pits arge. Intervascular . . . 

b. Fiber pits not large lnt plt~ng lJolo:e or less scalariform... 104 
form........ . . ervascu ar pitting very fine, not scalari-

10+ a. Perfor~~on plates~~-~): ·s~~·r~· ~~; ·p·i~ ~~~~····· all··· · · · · · · · Io6 
rays \\1m stratum of slender p be er sm • Multiseriate rocum nt cells. 

b. Perforation plates typicall)' lo MF{benmg_mia apiculata (Myrtaceae) 
· ng. 1 r p1ts I · 

Io5 a. :'\Julriseriate rays w'th arge . . ...... . . ... 105 
d I stratum of slende b emarcated from the marginal ells· r procum ent cells sharply 
common; vessel-ray pitting finely cscal~~~~ed crystalliferous cells 

b :\ful · · A · . 'b osenate ray cells variable in £, • txtoxfCon (Aextoxicaceae). 
a sent; vessel-ray pitting not scala~~m, enlarged crystalliferous cells 

Io6 a. Perforations predom'l . orm .... Styloceras (Buxaceae) 
b p r. · mant Y Simple · . cr orauons prcdom· tl ............. . IO'J p man Y multiple · · · · · · · · . 107 
a. ores all verv small to m.in r . . • • . . • . . . . . . • . . . . . . . . Io8 

finely reticuhitc. Fibers with ~~~· \ e~el pits vestured. Parenchym 
b m wa sand large pits. a 
. Pores medium-sized in ' Rauwolfia DucJ:(i (A 

c?ar:;ely reticulate . part. 'esse I _pits not vestur d ~cynaceae) . 
pits In part. Fibers With th' k all e . arenchyma 

8 . . . . . . . . . . . . . . . . . D' IC w s and ra ther s ll 
Io a. P_ores all_ small to very ~~~~. ~· . {.. t~hapcta/um (Dichapetalnc~~. 

b ~Its mcdtum.sized.... . er orauon bars closely spaced F'be 
· or~ medium-sized • · .... · ·" .. · · · Hal · (S · ' I r 

pits small m part. Perforation b 'desta tyracacene). 
.. •........ . ... ars WI ely spaced I<"ber 

'09 a. Ra)•s di . • .. .. .. . .. . S . I b R stmctly ?.-si7.ed th I . . . . . . tyrax (Styracaceae) 
• ~lys ~ot dislinctlr z..s\ze.de b;,ger often 3-S cells wide • 

ct s Wide ' ng mostly 1 or 2 • fl · · · · · · · · · I I O 
•••••• • • • .•••••• •.. ' In requently 3 or •. . . . •. .•. . . . .• . . . 4. 

....... . Ill 
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110 a. Pores medium-sized; numerous but not crowded laterally; mostly in 

radial multiples of 2-5. Intervascular pitting opposite. Rays r-s {8) 
cells wide; uniseriates tall .......... . . .. Turpinia {Staphyleaceae). 

b. Pores small to minute; very numerous, often crowded; mostly not in 
multiples. Intervascular pitting scalariform. Rays 1- 4 (6) cells wide; 
uniseriates usually only a few cells high. Eucryphia (Eucryphiaceae). 

lii a. Spirals common in tips of vessel members. Intervascular and vessel­
ray pitting scalariform in part. Parenchyma sparingly diffuse. Vertical 
gum ducts sporadic .............. Liquidambar (Hamamelidaceae). 

b. Spirals absent or of very rare occurrence in tips of vessel members. 
Intervascular and vessel-ray pitting typically opposite. Parenchyma 
diffuse or in short tangential lines. Gum ducts absent. 

Nyssa (Nyssaceae). 

II?. a. Parenchyma in apparently terminal bands ?.-5 cells wide. Pores rather 
few ............... Rnnbdodmdron macrophyllum (Phytolaccaceae) . 

b. Parenchyma not in concentric bands. Pores numerous ... . .... . 113 

113 a. Parenchyma reticulate .............. . . . . ..... ... ...• . .. . . . 114 
b. Parenchyma not reticulate ........ . ........ . .. . ... ........ 121 

1 14 a. Perforations all multiple, ............ .. . . . Minquartia (Olacaceae). 
b. Perforations mostly simple . ......... .. .... ... . .. .... ... ... ns 

II 5 a. Rays 1 or 2 (3) cells wide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n6 
b. Rays 1-4 (6) cells wide ....................... .. .... .. . ... t'lO 

u6 a. Vessel-ray pitting unilaterally compound. Vessel pits vestured. 
Anarampta (Apoc.ynaceae) . 

b. Vessel-ray pitting not unilaterally compound. Vessel pits not vestured. 
Il7 

117 a. Vessel-ray pitting very fine ..... . .... . .. Dr)•petes (Euphorbiaceae). 
b. Vessel-ray pitting rather to very coarse, often sca\ariform.. . . . . 118 

118 a. Pores large in part ................... . . Caryocar (Caryocaraceae). 
b. Pores all small to minute. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 

I 19 a. Growth rings distinct. Vessels sometimes with spirals; tyloses common 
to abundant. Parenchyma lines c.onrse ...... Notl1ojagus (Fagaceae). 

b. Growth rings absent or indistinct. Vessels without spirals; tyloses 
apparent!)• absent. Parenchyma lines fine .. Btlangera (Cunoniaceae) . 

1'20 a. Multiseriate rays with strata of long procumbent cells; typically 
rounded (tang. sect.). Pores often in long multiples. Vessel-ray pitting 
:1-sized ... . .. • ...................... A.sttrantllos {Lt!cythidaceae) . 

b. Rays not stratified; cells nearly all upright or square; typically flat­
tened hexagonal (tang. sect.). Pores usually in short multiples. Vessel-
ray pitting coarse ......... .. ...... . .... Siparm1a (Monimiaceae). 
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111 a. Radial gum ducts present. . .... • .. 
b. Radial gum ducts absent · • · · · · · • · • · · · · .. · • · · · 121 

122. a. Rays enlarged about due . . . . . . . . . . . . . 12J 

numerous, ?oselr spaced ts, _um~~-~:~n n~~erous. Pe rforati?n bars 
b. R ays not clistinctly enlarged about du ~ o_per:na (Anacardtaceae). 

bars rather few, ~idely spaced. cts, umsertates few. Perforation 

Dmdropanax, Didymopanax Or . 
12.3 a T · ·r, • t:opanax (Arahaceae) . 

. an~n~ erous tubes common in ra ·s. 
b. Tanmmferous tubes absent } · · · · · · 124 

12-4 a. Parenchvma spari 
1 

.. · · • · · · · · · · · · • · · · · • • · • · • 128 
b. Parench}·ma in clo~l;: foar:i~:~~h:;~:d diffuse .. .... · . . : . . . 125 

as a. Perforations exclusively multi I narro~ concentnc. bands. t'l6 
Rays no_c over 2 cells wide . .. p e. Gro~th nngs normally absent. 

b. Perforaoons simple in part G. h . . Dtalyanthua (1\Iyristicaceae) 
Battened fibers. Ravs at ti~es ;.we l~n~~ frequ~ntly demarcated b; 

12.6 a. Perforatlons predo '. cl • 5 ce wr e. Ptrola (Myristicaceae). 
b p mman }' Simple 0 . erforations predominant!)· toe 1. :, lsleoph/o(um (Myris ticaceae) 

R 
XC USIVe y multiple • 

I27a. aysall t or'l cellsw'd • .. ... ... 127 
b. Rays sometimes J-s ~:u~·.;.;·de.. . ·.· . C~;?;nthua (~ly~st!caceae). 

n 8 a. 01l cells present i · h P oneura (.l\Iynsbcaceae) 
b Oil n elt er t ays or p h . · cells absent . arenc yma strands or both 

Il , . . . ... • . .. .. . .. 129 
9 a. essels With predom· tl . · .. · .. · ... 130 aJ man Y Simple £, • 

ternate. Parenchyma not excl . ~r oratt_ons; intervascular pitt' 
• us•ve y termmal. Fibers often mg 

b. \essels with 
1 

. septate. 
sFic~ariform. ;~~~~~~%a ~l~iple ~(orations; intervascuTaaur~c~ae. 

Joers not septate tn termmal bands so . r pntmg 
- · · ·•... • . ' met•mes doubled 

IJO b: ~a>:s ~o;~eneous or nearly so . . . . . . Talauma (Magnoliaceae) : 
a}s e nttely heterog . • . . . . . • . • . . . . 

131 a. Yessel : h . eneous, at least in part . . . . 131 
b V . s "!I Spirals. Perfora . . . . . .. .... .. . ' . . 134 
• C'SSds wtthout spirals. p rlioon _plates With few bars 

IJ2 a. AU vessel~ with . e oratlon plates with many bars ...• 132. 

aggregared ...... -~calanform perforation late . . '33 
b. Only ~ma!Ic.st . . . P 5

· Rays frequent! 
aggregared vessels With scalarifo~ .perfo . Corylus (Corylaceae{ 

1 
• • · • • . . • • • • • • . ration plates R · 

33 a. Intervascula . . • · · · · · . . On (C. ays not 
r plttmg mostly opposite. Ra ·s yra orylaceae). 

b. Intervascular . . } often aggregated 
Plttmg alter R din (B · nate, ays rarely a UJ etulaceae). 

134 a. Fibe ggregated. 
abst~ septate, at least in pan p h Bttu/a (Betulaceae) 

b. Fibe . .. • .. . . • arenc yma sp • 
1 n not septate: p~~~~h · · · · ·:.... . . . . . . ~rse or apparently 

yma vanous. .. . . • . . · 135 
. . . . ' . .• ... . 148 
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135 
a. Fibers of two distinct types: thick-walled non..septate and thin-walled 

septate resembling diffuse parenchyma. Parenchyma limited to d iffuse 
crystallife rous strands. . . . . . . . . . . . . .. Marila (Gutciferae). 

b. Fibers not of two distinct types. Parenchyma sparingly pararracheal 
or absent ... .. .. . . . . . . . . . . . . . ...•.• 136 

136 n. Vessels with spirals. More or less ring-porous . . . . • . . . . . • . . . . 137 
b. Vessels without spirals. Diffuse-porous . .... .....•... . .... . . 139 

137 a. Vessel spirals fine and indistinct. Small pores in late wood mostly not 
in multiples. Scalariform plates few. . . ArctoJ/IJ.phylos (Ericaceae). 

b. Vessel spirals rather coarse and very dis tinct. Pores in late wood 
mostly in multiples. Scalariform plates few to many. . . . . . . . . . 138 

138 a. Late-wood pores in small multiples; without definite tangential 
arrangement. . . . . . . Arbutus (Ericaceae). 

b. Late-wood pores often in long multiples; with clistinct tendency to 
formation of wavy bands. . . . .. Azara microphylla ( Fiacourtiaceae). 

139 a. Rays 1 or 2. (J) cells wide . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . • 140 
b. Rays often 3 or 4 (5) cells wide. . . . . . . . . . . . . . . . . . . .•.• 141 

1~0 a. Pores very numerous and evenly clistributed; composing ground mass 
of the wood. Intervascular pitting medium, mostly opposite. Rays 
mostly biseriate, with strata of procumbent cells. 

Onopanax mdocephfllum (Araliaceae) . 

b. Pores not very numerous; mostly in radial multiples; ground mass of 
wood composed of fibers. Intervascular pitting coarse, mostly scalari­
form. Rays mostly uniseriate, without strata of procumbent cells. 

Brll1ulli11 (Brunelliaceae). 

141 a. Pores medium-sized in part; infrequently in contact radially. Upright 
ray cells few or absent . . ... . .. . . l'iux spongiocarpa (Vcrbenaccae) . 

b. Pores small to minute; frequently in contact. Upright ray cells com­
mon to abundant . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . 142. 

14'2 a. Intervascular pitting definitely opposite to scalariform .. . . Violaceae. 
b. Intervascular pitting alt~rnate or indefinitely opposite. . ....• 143 

143 a. Pore multiples mostly long, with many of the pores much flattened. 
Procumbent cells short. . . . . . . . • • . • . • . . . . . . . . . • . . . . . . · · 144 

b. Pore multiples mostly short; the pores of long multiples, when present, 
not much flattened .. • ..... .... . ...•..... • .• · · · · · · · · • · · · · 145 

144 a. Uniseriate rays many cells high; mulciseriate rays stratified, the body 
cells fairly uniform in size and shape (tang. sect.); cry~tals numerous, 
not confined to vertical series of cubical cells. Perforattons frequently 
simple . .. . . ............ : . . Aruh~va~ttaia, A'6ara (Fia~ur~aceae~. 

b. Uniseriate rays few cells htgh; multtsenate rays not definttel~ strao­
fied the cells irregular in size and shape (tang. sect.) ; crystals appar-

entiy absent. Perforations predominantly simple. Aristottlia (Elaeocarpaceae) • 
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1~5 a. ' asena~ rays typically not stratified. cr , t I b 
septate in pnrr, mosdv in outer late wood {l as a sent or few. Fibers 
or ra~. Perforations e~clusivch• multi 1 . ong por~ multiples absent 

b. l\Iulaseriate rays stratified; cr}·stals ~b:·n·d .. . M~Itosma (Sabiaceae). 
septate. Long pore multiples frequent ..... a.~t. Fibers apparently all 

146 a. Rays with rather few definite! ' . h ................ 146 

b ~'Stals.~undant, of general clcc?r~~c: c~s; t~~el(-Fay pitting fine; 
· ;rs WI !"any definitely upright c ~: ue ama l~courtiaceae). 
O•~en scalanform . . . e • vessel-ray pitting co ·........ arse, 

147 a. Rar rn:stals m tl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147 
- 1 os v III verocal · f . dommantly simple. pairs o cubical cells. Perforat' 

b R · · · · . . . }/ 1ons pre-
. m~·ti ~·stals of general o~~~~;~~ce. · 'J>er£:::/~ia (Fiacourti.aceae). 

p . • . . . . . . .. Hasse/tiopsis Tetrath l .nons( predonunantly 
148 a. Parenchyma exclusive! . , 'Y acmm Flacourtiaceae). 

Tnlauma}. . . . . Y termmal (the bands someti · . . 
b. Pnrench • · · · · · · · · · · · . . . . . . . mes In pairs 1n 

} ma not exclusively --er . al .. . .. .. .. .. .. .. .. .. I 9 •· mm .. . .. .. 4 
149 a. lnternscular pitti . · · .. · · ............ .. 151 

ng typtcally opposite. Vessels without . al 

b. Intervascular pitting typ' all Liriodmdron (Magsp•rl' s. •c y scalariform no 1aceae). 
t so a. Rays all heterogeneous V I . . ..... ' • , . • , . . . . . . . I 50 

Pores few · esse -ray pltti to numerous. Vessels 'th ng. coarse, often seal . £. 
WI out sptrals an orm. 

b. Rays homogeneous in ~ Tal~uma (M . 
pound. Pores very n part. essel-ray pitting fine 'J agnohaceae). 

umerous. Vessels oft 'th •. um aterally corn-
1 en WJ sp1rals. 

51 a. ~~7t7ptcular pitting opposite or seal . r Magnolia (Magnoliaceae). 
b 1 e..... . an•orm Perfo . . ntervascular pi; ·.. . . . . . . . . . . . . . . . . . . . rations exclusively 

som · tmg mostly al · · · · · eumes predominan temate. Simple ~ri .. ·: . . . . . I 52 
I 52 a I t.. .. .. . .. . . .. p orations present 

. n ten·ascula . . . . . . , hi h· · r paong typical! 
0 

· . · · · • · · · · · · • · 
1 53 

g 'very numerous, crowdi~g f6Site. Rays often IOO or more II 
b 1 e pores. ce s 
. nten·ascular pittin . Larisl(ma L . 

not crowding the pog typ•cally scalariform: R ozama (Lacistemaceae). 
lrJ P res........ ay:; up to JO cells h' h· 
, a. arenchyma in b . . ......... Laurelia (M . . tg ' 

b. Parench ~nds. . .. .. . · onuntaceae). 
yma not tn bands .. . .....•. • . , ... . 

J 54 a. Perforation ba ................. . .. :: . . . . . . . . . . . I 54 
ray pitting fin:s ~umerous, closely spaced p .. • ...... . • I 56 
spaced about a ~r~:~~~ma in coarse-ceile/~es ~umerous. Vessel-

b p r I apart, suggesting A an s I-J cells wide 
· er,oration b~- , L' nonaceae. • 

V 1 ~, rew to 8 rssocarp (L' 
esse -ray pitting coarse everal, widely spaced ap •ssocarpaceae). 

. . . . . . . . . . . . . . . . . . . . ores rather few. 
............... 155 
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ISS a. Pores medium-sized in part; diagonaUy arranged. Parenchyma bands 

very fine, inconspicuous. Rays 1 or 'l (J) cells wide and up to 'l5 (so) 
cells high ................... Aljaroa, Engelhardt in (] uglandaceae). 

b. Pores all small; not diagonally arranged. Parenchyma bands 1-5 cells 
wide, sometimes conspicuous. Rays 1- 4 cells wide and up to 75 cells 
high ............................... Bracleanlhus (Monimiaceae). 

156 a. Intervascular pitting rather coarse. Pores clustered, tending to form 
tangential bands in late wood. Rays 1-5 cells wide and up to 40 cells 
high. Parenchyma sparingly para tracheal. Sambucus (Caprifoliaceae). 

b. Intervascular pitting ver}' fine. Pores often in radial chains or multi­
ples, but not clustered or in bands. . . . . . . . . . . . . . . . . . . . . . . . . . r 57 

I 57 a. Vessels with fine spirals. Rays 1-4 cells wide and up to 100 cells high. 
Parenchyma diffuse ..................... Tttrnera (Turneraceae). 

b. Vessels without spirals. Rays 1 or z cells wide and less than JO cells 
high. Parenchyma sparingly paratracheal .. . .ddiscanllms (Rutaceae). 

VII. VESSELS WITH VERY FINE PITIING 

(Pits typically not over 4~ in diameter) 

1 a. Included phloem present ....... .. . _....................... 2 

b. Included phloem absent ......... . . . , . . . . . . . . . . . . . . . . . . . . . . 8 

~ a. Phloem in bands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
b. Phloem in strands (islands on cross section) . . . . . . . . . . . . . . . . . 4 

3 a. Pores small to minute; often in contact radially. Septate fibers, when 
present, not arranged in parenchyma-like bands. 

Aoiunnia (Avicenniaceae). 

b. Pores large; rarely in contact radially. Septate fibers in numerous 

narrow parenchyma-like bands. 
Chtiloclinium G/taso11ianum (Hippocrateaceae). 

4 a. Septate wood fibers arranged in numerous narrow parenchyma-like 
bands .... , ............ Chtilocliniltm cognatum (Hippocrateaceae). 

b. Septate wood fibers absent ..................... · .. · · . · · · · · 5 
5 a. Rays in part with included phloem strands.... . .......... .. . 6 

b. Rays without included phloem strands..................... 7 
6 a. Parenchyma sparse. Fiber pits simple or indistinctly bordered. Antonia (l.oganiaceae). 

b. Parenchyma in bands. Fiber pits small but distinctly bordered. Bonyunia (Loganiaceae). 

7 a. Pores often in contact radially. Rays 1-3 cells wide. Color yellow. 
Mouriria puudo-geminata and M. Marsha/Iii (Melastomaceae). 

b. Pores infreqoently in contact radially. Rays uniseriate. Color brown. 
Mouriria spp. (1\telastomaceae). 

8 a. Rays in part large and conspicuous. . • . . . . . . . . . • . . . . . . . . . . . . 9 
b. Rays not conspicuous, though often distinct . . . . . . . . . . . . . . . . zS 
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9 a. Apparently broad rays really aggregates of small rays· solid broad ra 

absent. Perfora~ions multiple ............• . •. .• •. : . . . . . . . . . . io 
b. Broad ra) s sohd. Perforations simple (exc. in OltosciiNIIU) . . . . . 11 

10 a. \'esscls solitary. Rays heterogeneous • ..••.. . .. Ka/mill (Ericaceae) 
b. Vessels not solitary. Rays homogeneous ...... . Bttulll (Betulaccae): 

JJ a. Rays wi.th aggregates of thin-walled resinous ccUs . . • .. . Myninaccae. 
b. Ra) s Without such aggregates. . ....... . .......... . ......... 12 

1:: a. J>ores (and parenchy rna} in scallops or festoons between the large rays. 
Roupala (Proteaceae). 

b. Pores not so arranged . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . 13 

IJ a. \'essds virtually all solitary. . . . . . . . . • . . . . . . . . . • . . . . . . . . . . 14 
b. Vessels frequently in contact . . . . ........... .. . . ....... .. ... 15 

14 a. Perforations simple. R ays homogeneous; infrequendy 8 ccUs wide. 
Ripple marks present, but indistinct ... Muntingia (Elaeocarpaceae). 

b. Perforations multiple. Rays heterogeneous; often 15- :10 cells wide. 
Ripple marks absent ...... . ............ Ottoschulzia (Icacinaceae). 

16 1 5 a. Parenchyma reticulate .... . .... . . . ......... , •...... . ... . . 
b. Parenchyma not reticulate .................... . .. . .. . .... . 20 

16 a. Ray.s with tile cells .•.•. . ............ ·. · · · · · · · · · · · · · · · · · · · 
b. Rays without tile cells ..•...................... · .· · •.····· 

1; a. Ripple marks present ....•....•......... Gua~ma (Stercul~aceae) . 
b. Ripple marks absent . . . ............ . . M ortomodmdron (lihaceae). 

1g a. Ripple marks present .....•.•.... . .... . ... Gotthalsia (Tiliaceae). 
b. Ripple marks absent ... . .......... · · · · · · · · · · · · · · · · · · · · · · · 

1
9 

19 
a. Vessel-ray P!t~ng :lll.very fi ne . Mat isia, ~uararibta (Bombacaceae) . 
b . \ 'essel-rny paung l-s1zed, very fine and coarse. . . Gusta~1a (Lecythtdaceae). 

20 
a • .Parenchyma in uniform conce~tric bands 1 or l ~ells wide ~nd t or ~ 

pore-widths apart, forming sp1der-web pattern w1th the(rAa)S· ) 
Sapranthus, Sunanona nonaceae . 

b. J>arenchyma otherwise (or apparently absent). , . . . . . . . . . . . • 21 
I. . . . ~~ 

~~ a. R ays "irtunlly all. m~ ttsenatc · · · · · · · · · · · · • · · · :: :::: ::: . . • . 25 
b. R ays not all mulusenate ... · . · · · · · · · · · · · · · · · · 

II tl re or upright being flattened 
2.2 a. Rays heterogeneous; cc s m~s Y ~qua ' Myrsinaceae. 

hexagonal on tangen tial sectiOn. Fibers septate....... . 

1 
ll rounded on tangential sec-

b. Rays homogeneous or near y so; ce s . . . . . . . . . . . . • . . 2J 
tion . •.• .. . . . . . . ...... • ...... . ... ·~~·~·n·t· Vessel pits vestured. 

~ a. Fibers septate. Ray cells slender ,p_rC:: .. . Sy,;,meria (Polygon~ceac). 
Hear twood red-brown.... . . ... . h rocumbent. Vessel pits not 

b. Fibers not scpt:~tc. Ray cells large, s ort p . . . . . . . . . 24 
vestvrcd . lleartwood rellow ....... .. ..•......... 
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l4 a. Pores of two sizes; often in cont.tct with the rays. 
Ja(quinia (T hcophrastaceae). 

b. Pores al l very small to minute; rarely in contact with the ra\'s. 
Clud;a,' Thtopl:mua (Theophra~taceae). 

~s a. Parenchyma finely terminal; also narrowly vasiccntric to vasicentric 
confluent. Fibers not septate. Pores tending to diagonal or concentric 
arrangement. ...... ... . . ... ...... . . ...... . Ptlrra ( V crbcnaceae). 

b. Parenchyma absent or very sparse. Fibers septate. Pores not in diag-
onal or concentric arrangement. . . . . . . . . . . . . . . . z6 

26 a. Pores in distinct radial arrangement because of the close spacing of the 
rays. Crystals common to abundant in the rays. 

Cauaria (in part), 1/untost,mon, Ryauia (Fiacourtiaceae). 
b. Pores not in distinct radial arrangement. Rays less numerous. Crystals 

few or absent . . . . . . . . . 17 

2.7 a. Multiseria te rays with many procumbent cells rounded on tangential 
section. Vessel pits vestured. . . . . Elaeagia (Rubiaceae). 

b. All rays coarse-celled, without definitely procumbent cells; in part 
fl attened hexagonal on tangential section. Eupatorium (Compositae). 

:18 a. Ripple marks present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9 
b. Ripple marks absent........... . . . • . . . . . . . . . . . . . . . . . . . . . . . 43 

:19 a. Vessel pits vestured. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . JO 
b. Vessel pits not vestured . .. ... .. ......... . . . ... . . ... ..• · · . . 33 

30 a. Rays mostly homogeneous; usually not over 5 cells high. Heartwood 
purplish brown. Ripple marks 115-140 per inch. 

Ho/o(a/yx (Leguminosae). 
b. Rays heterogeneous; up to 1 5 cells high. . . . . . . . . . . . . . . . . . . . Jl 

J I a. Ray cells irregular in size and shape throughout; crystals not limited 
to marginal cells. Heartwood rellowish brown; not $Cented. Ripple 
marks about ll5 per inch ............ . llarpaZwe (l .cguminosae). 

b. Interior rar cells procumbent, with ~ingle marginal row~ of larger 
crystalliferous cells. Heartwood fragrantlr scented. . . . . . . . . . . . Jl 

32. a. Heartwood rich brown, with waxy appearance. Ripple marks IOCTI20 

per inch . .. . . . . . . . . . . ... . M)'roc.zrpus (Leguminosae). 
b. Heartwood reddish brown, becoming deep red or purplish. Ripple 

marks 9(>-100 per inch. . . . . . . . .. .. . ,\l .. vro.,~)'/on (Leguminosae). 

33 a. Vessel-ray pitting distincdy 2-~iz-cd.... • • . . . • . . . . . • • • . . • . • . .H 
b. Vessel-ray pitting all very fine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35 

34 a. Ripple marks local; mostly only fusiform Jlllrenchyma cells storied. 
Sdzo~pfia (Oiacaceae). 

b. Ripple marks characteristic; all clements sroried. 
Christiania, Curpodipttm (liliaceae). 

35 a. Rays with tile cells,., . . . . . . . . . . . . . . • . . . . . . .Mollia (T iliaceae). 
b. Rays without tile cells ......• . ..•..... ... . . . · · . · · · 36 
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34 

6 Ri pie marks more than wo per inch. Vessels solitary. 
3 a. P Guaiacum, Porlieria (Zygophyllaceae). 

b. Ripple marks less than 1 50 per inch. Vessels not all solitary.. . . 37 

37 a Parenchvma in closely spaced uniseriate lines. 
· • Diospyros oirginiana (Ebenaceae). 

b. Parenchyma otherwise . .... .. . .. ... · ... · . · · · · · · · · · 38 

3
s a. P arenchyma sparse; narrowly vasicentric and diffuse.. . ... . . . . 39 

b. Parenchyma abundant... . . . . . . . . . · . · · · · · · · · · · · · · 40 

3
9 

a. Rays uniseriate or parcially biseriate and typicallr very lo_w. Ripple 
marks fairly regular. . . . . . . . . . . • . . . . . Surt~na (S~anaceae). 

b. Rays 1-3 cells wide and up to 30 or more eel~ h1gh. R1ppl~ marks 
irregular.. . . . . . . . . . . . . . . . . . .. He/teUreJ (Sterculiaceae). 

40 a. Part!nchyma rather coarsely terminal; not aliform or confluent. Fibers 
septate. . • . . . .. . . . . . . . . . . . . . . . . .. Swietenia (Meliaceae). 

b. Parenchyma aliform and confluent; sometimes terminal also. Fibers 
not septate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 

41 a. Rays 1 or ~ cells wide and 6 (8) cells high. Heartwood brownish. 
Cneorum (Cneoraceae). 

b. Rays 1-4 cells wide and te>-ZS (5o) cells high. H eartwood yellow. 4 '1 

42 a. Pores fairly numerous. Fibers rather thin-walled. Ripple marks !Jo..9o 
per inch. Taste very bitter ........... . Aeuhrion (Simarubaceae). 

b. Pores rathe~ few. Fibers thick-walled. Ripple marks t oo-120 per inch. 
Taste not bitter.. . . . . . . . . . . . . . . Tetrasida (Malvaceae). 

43 a. Vessels virtually all solitary, at least in late wood . . . . . . . . . . . . 44 
b. \' essels not all solitary. . . . . . . . . . . . . . . . . . . . . . . 78 

44 a. Perfora~ons exclus~vely or predominantly multiple. . . . . . • . . . . 45 
b. Perforations exclusively or predominantly simple . . . . . . . . . . . . . 48 

45 a. Septate fibers arranged in parenchyma-like bands. 
E/a(odmdron (Celastraceae). 

46 b. Septate fibers absent 

46 a. Perforation plates long, with many closely spac~d bars. 
. . Clijtonia, Cyrilla (Cyril\aceae). 

b. Perforation plates short oval, WIth ra ther few bars . . . 47 

47 a. J>orC$ medium-sized to large. Heartwood reddish brown. 
. Goupia (Celastraceae). 

b. Pores mmute. Heartwood rellow . . • . • . . . . . Tricm1 (Buxaceae). 

48 a. Septate fibers arranged in parenchvma-like bands 
b. Septate fibers absent · ' · · · · · · · · · · · 49 • • . . • • . • • . . . . . • . . • . . . St 

49 a. \' asicentric trachdds present Jl d (S. 
b \

. . . · · • · · • · • · · •• vara oa imarubaceae). 
. astccntnc trachctds absent . . . . . . . . . .. . . .. . . . so 
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so a. R ays all I or ~ cells wide. Vessels with fine spirals. 

AuJiroplmdtia (Celastrac:eae). 
b. R ays r-s, mostly z-4, cells wide. Vessels without spirals. 

Maytenus (Celastraceae). 

51 a. Vessels with spirals, at least in tips of members.............. 52 
b. Vessels without spirals.................................... 55 

5'1 a. Fibers with spirals. Pores medium-sized in part. Rays homogeneous or 
nearly so.... . . . . . . . . . . ........... Kodmlinia (Koeberliniaceae). 

b. Fibers without spirals. Pores small to minute. Rays heterogeneous. 53 

53 a. R ays 1-5 cells wide and up to 30 (4o) cells high. 
Maytenus boaria (Celastraceae). 

b. Rays 1 or '1 cells wide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 

54 a. R ays mostly biseriate. Pores angular. Perforations all simple. 
Morlonia (Celastraceae). 

b. R ays mostly uniseriate. Pores rounded. Some perforations multiple. 
Elliottia (Ericaceae). 

55 a. R ays homogeneous or weakly heterogeneous............. 56 
b. Rays distinctly heterogeneous, at least in part. . . . . . . . . . . . . . . 68 

56 a. Vessel pits vestured...................................... 57 
b. Vessel pits not vestured................................... 65 

57 a. Pores medium-Sized in part................................ 58 
b. Pores all small to minute.................................. 6r 

58 a. Rays I or 2 cells wide. Enlarged parenchyma cells often present. 59 
b. R ays I-4 cells wide. Enlarged parenchyma cells absent. . . . . . . . 6o 

59 a. Parenchyma reticulate .... . Geissospomum sericeum (Apocynaceae). 
b. Parenchyma in irregular narrow bands 1-3 pore-widths apart. 

Geissospomum txcelsum (Apocynaceae). 

6o a. Parenchyma forming caps on outer face of pores; also diffuse. 
Aspidospoma dtsmanlhum, .1. mtgalocarpon (Apocynaceae). 

b. Parenchyma reticulate. 
.-tspidospoma qu(/Jracho.Jianco (Apoc)•naceae). 

61 a. Rays 1-4 cells wide. Parenchyma reticulate. f/a/ltSia (Apocynacea~. 
b. Rays not over 2 cells wide. . . . . . . . • . • . . . . . . . . .. · ·. • · · • · · · 2 

61 a. Parenchyma narrowly terminal and diffuse. Wood yellow, not roseate. 
Taste not distinctive. .. 

Aspidosptrma eburntum, A. f/argam {~pocynaceae). 
b. ~arenchyma reticulate. Wood brown, roseate, or vanegated. Tas~e 

bitter ...................... · · · · · · · · · · · · · · · · · · · · · · · • · · · · · 3 

63 a. Rays nearly all biseriate and up to :o (25) cells high. 
Aspsdosptrma ptroba (Apocynaceae). 

b. Rays often uniseriate; height up to 40 cells. • • · • · · · · • • · · · · · · • 64 
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" or less c\·lindrical. ) ~a. ~ terns more .tis it!osptmla Curranii, .d. domingutnsis (Apocynaceae . 
• d I . plcate rlspidosptrma txulsum (Apocynaceae). 

b. Sttms ecp } su · · · · · · ·• 

h · •ntn'c bands several pore-widths apart... . . 66 6· a. Parenc ) rna m cone~ 6 
) b. Parenchyma reticulate .... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 7 

I> hi . lied Heartwood ,·ellowish .. Torralbasia (Celastraceae). 66 a ores t n-'\\8 • · · b 
b. Pore~ thick-walled. Heartwood reddish or purplish rown. 

· · Wimmtria (Celastraceac). 

6~ a. l<iher pits small. Pores small; rather numerous. De~sity ver): high. 
1 Rodujqrlta (Boragmaceae). 

b. fibe r pits large. Porcs minute; very numerous. Density medium. 
Cralargus (Rosaceae). 

68 a. Parenchyma in npotracheal bands ............ · ············· 69 
b. Parenchyma otherwise ..... . .. .......•....... ········· · · · · 71 

69 a. Parenchyma bands conctntric, fairly ~niform in width an~ spa~ing. 
Rays 1-4 cells wide and up to 6o cell~ h1gh. P_ores up _to med1um-sJzed. 
Densitv medium. lleartwood browmsh Zmow11:wsa (C~Iastracca:). 

b. Parenc-hyma bands irregular in width, length, and spactng. Dens1ty 
high.......... . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . 7° 

~.,a Ra"vs umseriate or partially biseriate and up to 70 cells high. Pores 
1 

• sm;ll. Heartwood olive... . . . . . ... Kotchubata (Rubiaceae). 
b. Rays 1-3 (4) cells wide and up to 50 cells hig~. P~res la.rge ~n part. 

Heartwood yellow . . . ...... •........ Tngoma (Tngomaceae). 

71 a. Parenchyma irregularly paratracheal, more or less aliform and con-
ftuent ....... . .•............ · · · · · ·. 71 

b. Parenchyma reticulate... . . . . . . . . . . . . . . . . . . ........ ·. 74 

72 a. Rays 1-3 (6) cells wide and 100 or more cells high. Heartwood dark 
olive to redd1sh brown, sometimes streaked. Density very high. 

~uiina (Quiinaceae). 
b. Rays infrequently more than 'l cells wide and 15 cells high. Density 

high....... ... ... . ... .............. ............. 73 

73 a. Vessel-ray pits tlistinctly 'l-sized. Parenchyma unilatcrallr para-
tracheal. Heartwood orange-red ....... llaploclathra (Guttiferae). 

h. Vessel-ray pitting not distinctly 'l-sized, though often unilaterally 
compound. Parenchyma not unilaterally paratracheal. Heartwood 
brown . . . • . . . . . . . . . . . . •...... . Euphronia (Trigoniaceae). 

74 a. Vasicentric tratheids present. Pores medium-sized in part. Fibers with 
large bordered p1ts, Heartwood purplish. Density high. 

,1momis, Calyptranthts (:\1yrtaceae). 
b. \'asicenuic mu~heids absent. Pores small to minute. Fibers with small 

to medium-sized p1ts . . . . . . . . . . . . . . . . . . , . . . . . 7S 
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75 a. Rays typically not more than 1 cells wide and 10 (15) cells high . . 76 

b. Rays h~ (6) cells wide.. ... . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 77 

76 a. Vessel pits vestured. Vessel-ray pitting often unilaterally compound. 
Density medium. Heartwood not scented ......• .. . ... Rubiaceae. 

b. Vessel pits not vestured. Vessel-ray pitting not unilaterally compound. 
Density high. Heartwood fragrantly scented .. . Ximmia (Oiacaceae). 

77 a. Rays infrequently up to 65 cells high; procumbent cells common in aU 
rays; crystals small. Texture very fine. Heartwood yellow. 

Sthat.fftria (Celastraceae). 
b. Rays frequently up to 100, sometimes over 100, cells high; procumbent 

cells common only in widest rays; crystals large. Texture medium. 
Heartwood reddish or grayish brown . . ElraJia, Ouratta (Ochnaceae). 

78 a. Latex rubes present in some of the rays .. . . . . . • . . . . . . . . . . . . . .79 
b. Latex tubes absent..... ........... ..... ... . ...... . . . .. . .. 81 

79 a. Fibers septate. Parenchyma apparently absent. Distended ray cells 
common .................. Puchitra, Sttmmadmia (Apocynaceae). 

b. Fibers not septate. Parenchyma abundant. Distended ray cells 
absent...... .......................... ...... .. . . . . .. . .. . So 

8o a. Parenchyma reticulate ... . ......... . Am!Jtumia sp. (Apocynaceae). 
b. Parenchyma in concentric lines about 1 pore-width apart. 

Couma, Hancqrnia (Apocynaceae). 

81 L Parenchyma reticulate .........•..... .. ... • . ... . ..... •. . . . . 8::t 
b. Parenchyma not reticulate; sometimes absent................ ¢ 

82 L Perforations multiple (plates scalariform) .. PampAilia (Styracaceae}. 
b. Perforations exclusively or predominantly simple............. 83 

83 L Fibers with 1~ bordered pits •. Radial ~hannels common... ... 84 
b. Fibers without large bordered p1ts. Radial channels absent..... 85 

8-4 L Rays 1-5 cells wide ud 20 (40) cells high; marginal cells inftated in 
part .... . .. ...................... : .. . &JufD!'Ifia (Apocy?aceae). 

b. Rays 1-J cells wide ud up to 8o cells high; margtnal. cells not Inflated. 
M•loutlra (Apocynaceae). 

85 a. Vessel-ray pitting very coarse in part ..•......... : .. · · · ·• · · · 86 
b. Vessel-ray pitting not coarse in part, though somenmes umlaterally 

compound .......•.. . ...... • • · · · · • · · · · · · · · · · · · · · · · · · · · · · · 87 
86 a. Vasic~tric tracheids present. Rays typic;Jly ~~~nis:,1::·(~== 

b V~f=~~ ~~~h~ch ~~~t.' R.'~ya' ;~j ·c~ls ~drHeartwood reddis)h 
· or purplish, sometimes waxy ... . , .. Erytltroxylon (Erythroxylaceae • 

8 L Fiber pits rather small, but distincdy bordered.······ · · · · · · 88 7 
b. Fiber pits very small, simple or indistinctly bordered.· · · · · ·: · 91 

all · . Rubiac:eae. 88 a. Pores all very sm to nunute . . .... .. .... . ...... , . . 89 
b. Pores medium..aized in part ....... · • · · · · · · .. · · .. · · · · · .. · · 
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~a. Fibers " ith \Cry thn:k walls and small lumen. Pare~chyma banded in 
part. Heartwood \-ery dark brown .•....• Camerar1a (:\pocynaceae). 

b. Joibers "ith thin to medium walls and rather large lumen. Parenchyma 
not banded. Heartwood light brown . . . . . • . . . . • . . • • . . . . • . • . . 90 

fJO a. Rays 1 or ~ (J) cells wide; not distinctly z..sized; vessel-ray pitting 
often unilaterally compound. 

Am6eluniu acida, Lacmcl/ia. Zsdwlclua (Apocynaceae). 
b. Rays 1-5 (6) cells wide; distinctly ~..sized; vessel~rar pitting not uni-

laterally compound. . . . . . ............ .. Erhltchla (Turneraceae), 

91 a. Uniseriate rays few. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 91 
b. UniSI'riate rays numerous ... .. . ... .. . . . . . . . . . . . . . . . • . . . . . . 93 

92 a Ray~ mo:.tly ~or J cells wide and up to 50 { 100) cells high; cells nearly 
all square or upright; vessel-ray pitting unilaterally compound. Pores 
often in long radial rows. Some vessels with scalariform plates. 

Anacampra (Apocynaceae). 
b. Rays mostly 3 or 4 (5) cells wide and less than 25 (40) cells high; many 

cells procumbent, few upright; vessel-ray pitting not unilaterally com­
pound. Pores mostly solitary, often tangentially arranged. Perfora­
tions exclusively simple ....•..•...... . .. Bourreria {Boraginaceae). 

93 a. Parenchyma coarsely reticulate and irregularly confluent. Rays in par t 
5 or more cells wide; vessel-ray pitting unilaterally compound. 

Tapura (Dichapetalaceae). 
b. Parenchyma Iindy reticulate. Rays infrequently up to 4 cells wide· 

vesscl-ra} pitting not unilaterally compound . . ...•.. , . . . . . . . ~ 

~a. Ray cells nearly .all square ?r upright. Pores very small and very nu-
merous; mostly 10 long rad1al rows ......... Sacia (Euphorbiaceae). 

b. Procumbent cells numerous in mulriseriate rays. ............. 95 

95 a. Pores medium-sized in part. \'es~l perforations multiple in part. Raya 
up to 50 (too) cells high; crystals abundant. 

. Dry·ptlts (Euphorbiaceae). 
b. Pores all smal! to mmute. Vessel perforations all simple. Rays up to 

I 5 (Jo) cells h1gh.... . . . . . . . . . . . .... Afalpighia (Malpighiaceae). 

¢a. \:esse! perforations multiple, at least in part , ... .. .. ..... , . . 97 
b. \ esse! perforations simple ............... . .. ......... 104 

97 ba. Rays holl!ogcneous or nearly so ...... .. ... .. . Betula (Betulaceae). 
. Rays d1stmctly heterogeneous, at least in part. . . . . . . . . 98 

98 a. hbcrs septate ..•........ 
b. Fibers not septnte · · · · · · · · · · ' · · · · · · · · · · · · • · ' · · · · · · 99 .•... . ..•.. . ..... . ... . .. . ... . .. .... . .. . • 100 

99 8
• Raya up to 150 cells high; with rather few definitely upright cella· 

crystals of general occurrence. Perforati~ns p:edo~inantly simple. ' 
Zrulama gu1doma (Flacourtiaceae). 
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b. Ra}:s not ?ver 6o.cells high; with many definitely upright cells; crystals 

typ1cally m ver tical pai rs of cubical cells. 

Hasultia (Flacourtiaceae). 

too~· ~er~ora~ons ~I mul~ple .... . ............................. 101 
. er ora nons s1mple m par t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 

101 a . Intervascular pit~ng t ypically opposi te. Parenchyma mostly diffuse. 
Heartwood bro~n .. sh or orange. Ladsttma, Lozania (Lacisremaceae). 

b. Intervascular pltnng typically alternate. Parenchyma apparently ab­
sent. Heartwood light yellow. 

$((urincga ntoptllandra (F.uphorbiaceae). 

l Ol a . Parenchyma in coarse-celled concentric bands 1-3 cells wide and about 
I pore-width apart, suggesting Anonaceae. 

Lissorarpa (Lissocarpaceae). 
b. Parenchyma not in bands ................................ 103 

103 a. Vessels with fine spirals. Rays 1- 4 cells wide and up to 100 or more 
cells high; tall upright cells numerous. Parenchyma difFuse. 

Turnera (Tumeraceae). 
b. Vessels without spirals. Rays 1 or 2 cells wide and less than 30 cells 

high; without tall upright cella. Parenchyma sparingly paratracheal. 
Adiuanlhus (Rutaceae). 

104 a . Vessels with spirals .....•..•.............................. 105 
b. Vessels without spirals ... . ............................... 107 

105 a. Rays 1- 3 (6) cells wide and up to J 50 cells high. Fibers septate. 
Xylos111a (F iacourtiaceae). 

b. Rays uniseriate and less than 25 cclls high. Fibers not septate ... . 1o6 

1o6 a. Fibers with spirals; bordered pits large .. . .. E'IJOnymus (Celastraceae). 
b. Fibers without spirals; bordered pits small . . Hypericu• (Guttiferae). 

107 L Parenchyma in concentric bands ........................... ro8 
b. Parenchyma not in concentric bands ..................... ... 132 

ro8 L Parenchyma bands within the growth ring; not terminal only. • 109 
b. Parenchyma bands terminal (or initial), though sometimes doubled or 

tripled ... . .. . . . .................... • .................... 117 

109 a. Parenchyma bands definitely associated with the pores ......•. rro 
b. Parenchyma bands typically apotracheal .• ....... • .... · .. · · · 112 

110 a. Fibers septate. Pores large in part. Marginal cryatalliferous. pareD· 
chyma strands characteristic ... . ............ . G114Ttil (Meliac:eae) • 

b. Fibers not septate. Pores not large. Crystalliferous parenchy;';~ 
strands sporadic . . .•. . ...•.• . ...•.... • ... ····• • · · •······ •· 

111 a. Rays r- s, mosdy 2 or J, cells wide; distincdy be~(RL~ Pores) 
all Rl'1m~s,. IUIIWiaceae • very sm .. .. .. .. . .. .. .. .. . .. .. .. . .. .. weald be 

b. Rays 1 or 2 (J) cells wide; homoseneoua to Y terOIF} 
Pores medium-sized in part • . •.• • ••• •• • • C111M1U1T• (LepminOIIC • 
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ll'l a. Parenchyma bands unevenly spaced. Rays mostly uniseriate and leu 
than 'l' cell~ high: heterogeneous .. ...... . . · · · .. · • · · · · · · .. · 113 

b. Pnrench\ rna bands closely and e\·enly spaced· · · · · · · · · · · · · · • · 114 

113 a. Densit} .acepuonally low {sp. gr. about 0.15). ~ibers very short; with 
\'en' t hm walls and large lumen ... . . Amhtlanra laxa (Apoc~naceae), 

b. D.:~~ity medium. Fibers not very short; with moderatelr th1~k walla 
lllld caviucs ............ . .•.•.. . Hdtrosumon (Legummosae) . 

n 4 a. Rays irequentl) 4- 6 cells wide and 100 or mor~ cells high; nearly 
homogeneous. Parenchyma bands about 1 pore-w~dth apar t. . . . 11 S 

b. Rays 1 or-: (J) cells wide and up to 4 0 (6o) cells h1gh; heterogeneous. 
Parenchyma bands about 'l pore-widths apart . . ...... .... .. · . 116 

115 a. Oil cells present in some of the rays . . . ... . . . Duguttia (Anonaceae). 
b. Oil cells absent . . . . . . . . . . . . . . . . . . . . . Dmoopsis (Anonaceae). 

116 a. \'cssd.ray pitting coarse in part. Fibers thick-wall~d. T aste sweet 
followed b, bitter .. . . . .. . . . . . . . . PradoHa (Sapotaceae). 

b. Vcs~cl .rar'pitting all very fine. Fibers thin-wal led. T aste not distinc-
tive . . ...... .. ......... .. . ... ... ... . . Mitrotropis (Celastraceae). 

117 a. Fibers septate. Aliform and confluent parenchyma absent. .. ... 118 
b. l·ibers not septate. Aliform and confluent parenchyma sometimes 

present ........•............ ... .•.• .. . . ...•. . .• . . . ... 120 

118 a. Terminal bands w1de, coarse-celled. Pores large in parr. Rays 1- 5 
cell~ wtde; heterogeneous . • ...... . Carapa, Su:irttnia (~ leliaceae) . 

b. Terminnl bands nnrrow, fine-celled. Pores small. Rays 1 or 2 {J) cells 
" ide; homogeneous or nearly so ....................... . 119 

119 a. Raphides present m enlarged parenchyma cells . Raputia {Ruraceae). 
b. R nphides absent.. . . . . .. .. Cuptmia, Exotl:~a (Sapindaceae). 

120 a. Terminal parc:nch} rna bands wide ...••. . ............... .. . 111 

b. Terminal parc:nch} rna bands narrow . . • . . . . . . . . . . . . . . . . . . 113 

I 'll a. Fibers Yitth small but dis tinctly bordered pits. Cty5tals few or absent. 
Pagam(a O.oganiaceae). 

b. Fibers Yiith simple or ind i~ti nc tly bordered pit5. Crystals abundan t. 
122 

121 a. llear~ood purplish brown, more or less vari~-gated. 
Sagtrnia (Rhamnaceae). 

b. Heartwood yello"ish or greenish . . ..... ... . . . . . .. R utaccae. 

123 n. !\"on-terminal parenchyma all diffuse . . .. . .... . .. . .. . ..... 124 

b. :\'on-terminal parenchyma not all diffuse (sparingly para tracheal to 
aliform-confluent). .. . . .. . . .. . .. . .. . . . . .. . .. . . . . . . . . 125 

124 a. Hnys uniseriate or partiallr biseriate; upright cells numerous. Radial 
channels apparently absent. . .... Plumtriopsis (Apocynaceae). 

b, Rnya 1-3 cells widt ; d istinctly upright cells few. Radial channels 
present. . . • . . . . . . Thtwia (Apoc}·naceae). 
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125 a. \'on-terminal parenchyma sparingly paratracheal in part; not aliform 
o: conflue~t .... . .... • .. • .. . •............•. . .. . .......... 

12
6 

b. 1'\on-termmal parenchyma aliform to locally confluen t ........ 
127 

126 a. Crystall!ferous strands numerous ............. . ........ Rutaceae. 
b. Crystalltferous strands apparently a bsent . . lltlktnw (Sterculiaceae). 

I 27 a. Rays with tall upright cells ... .. ...•....... . linodrra (Oieaceae). 
b. Rays without tall upright cells ............................. 128 

128 a. Rays up to 6 (8) cells high •. . ............. Cn~orum (Cneoraceae). 
b. Rays frequently up to IS, in some instances to so or more cells 

h' h , •g .... . . . . ........•.•....•.. . ............ •......... . .. 129 

129 a . Fibers with small bordered pits. Taste bitter. 

~uania, Simaoa (Simarubaceae). 
b. Fibers with simple pits. Taste not distinctive • . .............. 130 

IJO a . Rays homogeneous. Non- terminal parenchyma vasicentric to vasicen-
tric confluent, not aliform .. .. . . Mora, P~ltophorum (Leguminosae). 

b. Rays heterogeneous, at least in part. Non-terminal parenchyma vasi­
centric to .aliform ... .. ... . . •. .. . . . .. .. .. . ......... . ....... IJ I 

131 a. Non-terminal parenchyma abundant and dis tinct without lens; often 
long aliform and confluent .. . ... • ........ Brownta (Leguminosae). 

b. Non-terminal parenchyma not abundant; narrowly vasicentric w 
short aliform .. . . .............. Eliza/Jttha, Pa/ou~a (Leguminosae). 

132 a. Parenchyma moderately to abundandy paratracheal .•........ IJJ 
b. Parenchyma sparse or absent .... . ......................... 137 

133 a. Parenchyma long aliform and confluent . ..... . ... . ........ . . 134 
b. Parenchyma short, or not at all, aliform . . .... . . . ........ . ... 135 

134 a. Pores large in part. Fibers septate. Rays not decidedly heterogeneous. 
Guart tJ (Meliaceae). 

b. Pores very small. Fibers not septate. Rays decidedly heterogeneous. 
Rrynosia (Rhamnaceae). 

135 a. Rays homogeneous. Pores small. Fiber walls not very thick. 
CapptlTis (Capparidaceae). 

b. Rays decidedly heterogeneous. Pores medium-sized in part. Fiber 
walls very thick............... . . . . . . . . . . . . . . ........... IJ6 

136 a. Rays 1 or 2 cells wide and up to 25 cells high; ~stals absent or few. 
.fnlhodmus (Caryocaraceae). 

b. Rays 1-J (4) cells wide and up to so (roo) cells high; crystals common 
in both upright and procumbent cells. . 

Gon]ptlalum (DJchapetalaceae). 

1 · 138 137 a. Fibers septate, at east m part .. · · • · · · · · · · · · · · · · • · · · 
1 1 b. Fiben not septate . . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · · · · · S 

138 a. Thinner-walled fibers in narrow, broken, concentric, parenchyma-like 
bands . . ........ . ... . ..... , .. ·· • • · · · • • · • · · • · • • • · • · • · • 139 

b. Parenchyma-like bands of fibers abeent . . .. . .•. ·• · · • · • · 140 
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p 5 up to medium-sized. 
lJ9 a. Rays homogeneous. ore Capparis (Capparidaceae). 

p re. all small to minute. 
b. Rap heterogeneous. 0 

:; Ginurta (Lythraceae). 

fibers I .. cd to immediate vicinity of vessels .. .....•. 141 s-.c a "cptate lmlt 143 
b: Sepute fibers of general occurrence .. ... . ... • .• • .• .. ••... . . •. 

1 'd d 1 than JS cells high Pores medsum-
141 a. Ray~ .1 or: (3) eel 5 

"', e an ess . . . . . Walla;ta (Ochnaceae). 

b. ~:~·~-~~g) ~di!> . .:.id~ ·;nd ~·~ ~~ '&; or more cells high .. · · · · · 141 

141 a. Po~s large in part. Vessel-ray pitting unilate~~;t~~s7!{~~~aceae), 
b Pores all small to minute. Vessel-ray pitting not un_ila(tOceralhly com)-

. . .... T yltrra naceae • pound . ..•..•.... 

143 a. Rays typically not more than 2 cells wide; mostly uniseriate ~nd 

b. ~=rs ~ft~~· ;~~ '<7) cells wid~ ~·nd ~p ~~ &,: ~~eti~~-~~r~· ~h~~ ~~ 
cells h1gh . . . . . . . . . • . • . . .... · · · · • · • · · · • · · · · · · · · · "T 

I+; a. Fiber:; frequently crystalliferous ... . ... . Podopttrus (Polygonaceae}. 
b. Fibers not crystalliferous ..................... · · .. .. · · · .. · 145 

14 ( a Pores small· mo~tlv in radial multiples and rows. 
• • ' • Beloptront, Pachystachp (Acanthaceae). 

b. Pores very small; mostly solitary . • •.... • Stenosolm (Apocynaceae}. 

146 a. Parenchyma sparingly paratracheal and diffuse . . · .. . 
b. Parenchyma virtually absent. •.....•.........•..•. 

. R ubiaceae. 
. . . 147 

147 a. i\larginal ray cells usually procumbent; ~nters~sed rows of large 
cells (square on radial, circular on tangenoal, secooo) common. 

Gymnopodium (Polygonaceae}. 
b. Marginal ray cells square or upright. . .. .. . . • . • .. • . • .. . . . 148 

14 8 a. !\1arginal rar cells in part distended, resembling oil cells. Radial 
channels common .............................. · · · 149 

b. Distended ray cells and radial channels absent ..• • .•....... • · l so 
1 ~9 a. Latex tubes present in some of the rays. . ) 

Pnchitra, St~mmadm.a (Apocynaceae . 
b. Latex tubes absent .... Bonafousia, TaJ,trnaemontana (Apocynaceae). 

150 a. ~1ultiscriatc rays wi th definite strata of procumbent cells. T~te not 
distinctive:. .. . • • . .. .. .. • .. . .. • • • • . .. Flacouruaceae. 

b. Rays not definitelv stratified; cells virtually all square or upright. 
Taste bitter . ...• .' • • . . . . . . . ....... Picramnia (Simarubaceae). 

IS' a. kaya homogeneous or nearl r so .•.... . . • ...• • ... . • . • • . •... . I s~ 
b. k ay• heterogeneous . • ....••• , .• •...•. .... • .. .. , •••.... ·.. 154 
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152 a . Pores all small to minute. Uniseria te rays few. f-ibers with rather 
large lumen. . 0''' ,, (Co · . · : · • ·: • · · · . . . . . • . . . . . . . . . . 1tga11tnu mposnae). 

b. Pores medsum-stzed 1n part. Uniseriate rays very few. . • . • . . . . 
1 
SJ 

' 53 a. Oil cells present in some of the rays. Fibers with rather large lumen. 

. . . Euxylophura (Rutaceae). 
b. Otl cells absent. Fibers WJ th mmute lumen . ... ... Hurlia (Rutaceae). 

' 54 a. Rays with many definitely upright cells. Parenchyma sparingly diffuse. 

Rubiaceae. 
b. Rays with few or no defini tely upright cells. Parenchyma sparingly 

para tracheal ... • . . . . . , .• . . ....... ..• • .• , • ... . .. .. ...•. . .. 155 
155 a. Fibers with rather large lumen. Rays not distinctly s tratified. 

d dzatocarp us (Achatocarpaceae). 
b. Fibers with minute lumen. Rays dis tinctly stra tified . . . . . • . . • 156 

156 a. Rays nearly a1l2 or 3 cells wide; square cells mostly in single marginal 
rows; crystals apparently absent . .... . .... Haenianthus (Oieaceae). 

b. Rays about equally uniseriate and biseriate; square cells abundant, 
often with single large crystals .... . .. Krugiodmdron (Rhamnaceae). 

CURRENT LITERATURE 

Trees of Puerto Rico. Volume n. By L. R. HoLDRIDGE. Occ. 
Paper No. 1, Tropical Forest Experiment Station, Rio 
Piedras. Pp. 105; 8 x Io,U; so multilithed plates; September 
1941 . 
This is the second volume of the highly useful series pro­

posed to cover all of the species of trees found in Puerto Rico 
(see Tropical Woods 71: J6). Like the first, it contains descrip­
tions and line drawings of so species. Twenty-five families are 
represented. 

The Caribbean Forester. Pub. quarterly by the Trop. For. 
Exp. Sta., U.S. Forest Service, Rio Piedras, Puerto Rico. Vol. 
IV: 1 : I -48; 1: 49-98; October 1941 and January 1943, resp. 

CoNTaNTs or No. J 

Forestry and fozest resources lD llluico (pp. J-8, 1 map), by H. Arthur 
Meyer. 

RoofiDg abiDgles iD Jamaica (pp. !riS), by L. V. Bw:na-
The pine forests of Baiti (pp. 16-11), by L R. Holclri~•-•··- ...... u... 
Creosote peaetratioa lD taboaaco wood u deetH bJa-~~ .,_,.,.,. 

treatments iD orpalc solvllltl (pp. t,t-,14, 6 fip.), by Da~ Reid.( 
Catalogue des cryptopma '9'IICalatnl del AatiDII fnDca Ill PP. ls-

47), by H. Stehl~. 
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CosTE:O.'TS or ~o. 2 

A f st policy for the American tropics (pp. 49-53), by Arthur Bevan. 
Th: r:valuation of forest tree species in Puerto ~co, as affected by the 

local forest problem (pp. 54-58), by Fr~nk H. \\ adswort~. 
Roble, a ,·aluable forest tree in Puerto Rico (pp. 59-76, 5 figs.), by Frank 

H. \\'ad~""·orth. . 
Comments on the silviculture of Cedrela (pp. 77- So), by L. R . Holdndge. 
Lady beetles don't behave (pp. 81-82), by George X Wolcott. 
Catalogue des cryptogames vasculaires des Antilles fran~aises (continua. 

tion, pp. IIJ"'98), by H. Stehle. 

New vascular plants from Texas, Mexico, and Central 
America. B\ c, Rts Lo -.; c wORTH Lt:.:~DEL L . American 
Midland Naturalist (~o tre Dame, I nd.) 29: 2 : 469- 492; 
l\larch 1943. 
"One new genus, A·!alea of the Ericaceae, 32 new species, 

and three transfers are included along with cri t ical notes on 
various other plants. Among the new species are fou r from 
Texas in the genera Eleocharis, Linum, Forestiera, and 'F_el­
raclea. The new species from l\l exico and Central Amenca 
belong to ,\lerostach)'S, a grass genus not recorded previously 
from North America, Scleria, Roupala, Phoebe, Crotalaria, 
Erytlrro>.:)'lon, Amanoa, Euphorbia, Sapium, H)'pericum, 
Calyprranllzes, Eugmia, Myrcia, Psidium, T ibouchina, ,\falea, 
Ardisia, Cordia, Solaman, Russelia, and Clziococca. Transfers 
are made in the genera Neea, T hamnosma, and Sapium." 

Studies of Central American plants. m. By PAU L c. STAND-

LEY and J ULIAN A. STEYERMARK. Field ft.1useum Botanical 
Suits 23: 1: 1-28; J an. 14, 1943. 
Contains de~cr1ptions of one new genus (Pac!Jecoa, a legum­

inous shrub) and 35 ne\\ species (eigh t of them trees) o f 19 
families. The material was collected by the authors in Guate­
mala . 

Notas ala tlora de Colombia. V. Br J os.E CuATRECASAS. Rev. 
/lead Col Crmc. E-:actas, Ffsicas & Naturales (Bogota) 
5: 1, . 16 Jy, J pla tes, '22 text figs.; J anuary -June, 1942. 
Descriptions of new species, varieties, etc., in the genera 

&pelttia, Culcitium, Senecio, AJutisia, lf/einmannia, Poly­
lepis, Brunr/lia, 'J'richilia, Pia·amnia, Halmia, H)pericum, 
and Ca:;endishia. 
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Vocab~ario de terminos vulgares en historia natural co­
lombtana. By HER~fA~o APOLI:>AR MARfA. Reo. Acad. 
Col. s: 17: 4o-6o; J anuary- J une, r9.p. 

The current installment of this valuable dic tionan· contains 
entnes 927-1 I 14, Batatilla- Bocachico del Magdale~a. 

Ceroxylon jerrugineum Andre, the Salento wupalm. By 
M IRIAM L. BOMHARD. Journ. If/ash. dead. Sci. J J: r: r-8; 
J an. rs, 1943· 

".Reco~nition of Andre's publication es tablishes the botani­
cal 1dent1ty of th e distinct species of waxpalm that occurs on 
the western slope of the QuincHo rColombia], in the regron of 
the town of S~ento an~ of the rivers Boqulo and Quindfo. The 
fu ll extent of ItS rangers unknown. The elevations at which a 
grows may be placed, from avai lable data, at 16oo to 2 800 

meters. The material thus far collected in the Salento area is 
quite_ uni form .in character. Andre's brief description, su~ 
s~antJated by h1s own a~d later collections, appears to be suffi­
Ciently adequate to validate the name Ctro:.;yltm ferrugimum 
Andre." 

Notes on American Euphorbiaceae, with descriptions of 
eleven new species. Br L EOs CROIZAT. Journ. Jl'a.rh. 
A cad. Sci. JJ : I : II - 2o ; J an. rs, 1943· 
The new arborescent species are in the genera Ph)oflanthus, 

Croton, Smejeldera, a nd Ptdilanthus; they are all tropical 
American. G)'mnanthus te.-.:a11a Standi. is shown to be Forts­
tier-a reticula/a T orr. (Oleaceae). 

Exploraciones botanicas en Ia Guyana venezolana. I. EJ 
medio y bajo Caura. By LLE W EJ.'r's \\"nuAMS. Pub. by 
Servicio Botanico, M in. Agr. & Cria, Caracas, 1942. Pp. 
468; 6J1 x 9; 53 plates, 2 maps. 
This is a valuable contri bu tion to the knowledge of the 

region of the middle and lower ~aura Riv~r, a sout~ern af­
fluent of the Orinoco. Pa rt I cons1sts of an mtroduct1on (pp. 
7- 12), a descrip tive account of the aut~or's e~~l?rations 
( rJ - IOO), notes on agricul ture, t ransportation fac1lltl~s, ~nd 
clima te ( roo-119), and a summary (121- 141) of the pnnc1pal 
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forest and agricultmal products .. Part II is chiefly an an­
notated list of the genera and spectes of the Ca~ra (145-400), 
followed by a check list of t~e vernacular,~~d sctenttfic names 
(
40

1-
4
26), and 4o pages of mdex .. Mr. \7\ tlltams ~as an excel­

lent background of tropical expenence, not only m V~nezuela 
but also in the Peruvian Amazon and southern Mextco. 

The taxonomy of the monogeneric tribe Elvasieae ( O chna­
ceae). By J oHN D. DwYER. Bull. Torrey Bot. Club 70: I: 

42-49; January 1943· 
Elvasia, wtth seven described species of shrubs and medium­

sized trees, ts hmtted to British Guiana, Surinam, Venezuela, 
and Brazil. "While intragenerically the author maintains the 
two subdivisions Euelvasia and Hostmannia, which are based 
on differences in the number of carpels, further study indicates 
that a break in Euelvasia is necessary on the basis o f s tigmatic 
differentiation coupled with variations in the number of 
stamens. A third division, Euessequibensa, is proposed in this 
paper." The two species in the new section are Elvasia br~vi­
pedicellata L1e and E. essequibensis Engl. 

Kaieteurea, a new genus of the Ochnaceae. By JOHN D . 
DwYER. Bull. Torrey Bot. Club 70: I: 5cr52; January 1943. 
Kaieteurea, with one known species, K. Gillyana Dwyer, is a 

tree or shrub known only from Kaieteur savanna in British 
Guiana. Though simtlar ·to Ouratea in vegetative habits and 
structure, it shows marked differences in its Rowers and fruit. 
The torus becomes ltgnose in fruit, scarcely expands, and bears 
a single drupe encased in the erect persistent sepals, which 
are frequently reduced to two. The seeds are without endo­
sperm. 

As regioes naturais de Pernambuco. By VAscoNCELOS 
SosRI:-oHo. Arqutvos do but. Pesquisas Agronomicas (Per­
nambuco, Brazil) 3: 25 33; 11 plates; '2 maps; 1941. 

The various vegetative zones are delimited descnbed and 
'11 , ' 1 ustrated. There are notes on the principal spectes, particu-
larly .the trees, but for many of these only the common names 
are g1ven. 
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Penao, Cnidoscolus Marcgravii Pohl, novo recurso oleifero 

da Bahia. By GREGORIO BoNDAR, Bol. No. 12., Inst. Cen­
tral de Fomento Economico da Bahia, 1942. Pp. 16; 6}( x 
8~; 4 text figs. 
An account of a botanically neglected arboreous Jatropha, a 

species of Cnidoscolus, a tree of eastern Brazil, with an illus­
trated discussion o f its botanical characters and taxonomic 
identity. I n respect to the latter the last word has probably 
not been said. T he tree was first described by Soarec; in I 587 
under the name P ino and is commonly known as Penao in the 
cacao zone of southern Bahia where it is abundant. A distinct 
peculiarity of the tree is the presence of projecting cushions of 
u rticant hairs on the branches and patches of spiny and 
severely urticant reduced branches scattered on the trunk. I t 
is well known to local woodsmen that contact with these out­
growths produces inflammation that lasts for several days. The 
wood o f the Penao is in demand for refrigerator insulation; the 
edible seeds yield a semi-drying oil.-B . E. DAHLGREN, Field 
Museum. 

Estudo do lenho de algumas e species ftorestais de Timor. 
By Jost P ACHECO DE T oRRES. Revista A.gron6mica (Lisbon, 
Portugal) 29: I : s6-86; 5 plates showing 39 photomicro-

graphs; 1941. 
Contains detailed description of the macroscopic an~ mi~ro­

scopic features of thirteen ~oods, ~s fol~ows : (1) Parmartum 
corymbosum Miq., (2) Intsta ambomensts Thouars, (3) Ptero­
carpus Blancoi Merr., (4) Canarium moluccanum Bl. ( ?), .<5) 
Garuga jloribtmda Dcne., (6) Dyso.'(_r/um caulostac~ ....... um. :\.ltq:, 
(7) Melia dubia Cav., (8) J?.ictyoneura aff. p~ztltppt.nensiS 
Radlk., (9) Pometia pinna/a Forst., (to) Ste:cul!a foettda L., 
(n) Calophyllum Jnoplzyllum L., (12) Termmalta catappa L. 
(?),and (13) Memec_y/on s~. (?). . , . . 

The vernacular names g1ven are: (1) At Bcsst l\1uttm~ Pau 
Ferro, Pau de Manufai; (2) Ai Bessi, Pa.u F~rro; (J) .At Na, 
Pau Rosa ; (4) Ai Quiar; (5) Ai F~u; .(6) At Sen~; (7) At Mara; 
(8) Ai Cnia; (9) Ai Mara; (to) At Ntta; (11) At Sampalo; (t'2) 

Ai Calesse Catapo; (13) Ai. Si.ba. . . . 
Each anatomical descnptton ts tllustrated. Wtth .photo-

micrographs of the cross, radial, and tangential secttons at 
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30 X or 55 x. There are also notes on the technical properties 

and uses of the woods. 

A list showing the location of the principal collections of 
Verbenaceae and Avicenniaceae. By H. N. MoLoEsKE. 
:\. Y. Botanical Garden, Feb. 20, 1942. Pp. 46; 8,U x IoX; 
pho·0-0ffset pnr1 tmg. Price 8 5¢ ~et. 
"A preliminary record, alphabetically arranged, of the loca­

tton, as to institutions and herbaria, of the material of SJII 
collectors and combination o f collectors as found by the writer 
during the course of his monographic studies of these two 
plant families during the past twelve years." 

The known geographic distribution of the members of the 
Verbenaceae and Avicenniaceae. Bv H. N. MoLDENKE. 
'\. Y. Botanical Garden, \larch 11, .194'2. Pp. 104; 8~ x 
1 .... ~4; photO-Offset printmg. Price $Lao net. 
"Users of this list must clearly bear in mind that it is as yet 

only a preliminary one. While naturally every effort has been 
made to make it accurate and complete, it must be remem­
bered that it represents merely the present state of our knowl­
edge of the geographic distribution of the recognized valid 
species, varietie~, hybrids, and named forms of the two plant 
familie , Vcrbenaceae and Avicenniaceae. Some names herein 
included may later prove to be invalid or to be sy nonymous 
with others here included. 2\lany additional species and 
varietie.c:;, st11l remain to be studied and will be included in a 
later edttion, smce it seems very probable that these two 
ia~ilies contain fully .s:' distinct genera and over 3000 species, 
vanet1es, and forms. I he known ranges of manv of these will 
doubtless be considerably amplified as more herb~rium material 
IS collected and more records become available to the writer." 

An alphabetic list of invalid and incorrect scientific names 
proposed in the Verbenaceae and Avicenniaceae. By 
H. i\. MoLOENKE. "\. Y. Botamcal Garden, March 14, 1942. 
Pp. 59: s~ ')( KX; photo-Offset printing. Price 8s¢ net. 
A new and revised edition of a previous paper (1940) and 

1 supplement (l!"J41). The present work contains about 4700 
names. 
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THE OAK FORESTS OF COSTA RICA 

By \\"JLLIAM R. BARBOUR 

U. S. Forest Service 

Oak m Costa R1ca is typicallr a tree of the cloud forests. 
l\lost of the fifteen species of .<f(percus described to date were 
collected on the slopes of the \'olcanos Poas, Barba, lrazu, 
and Turrialba, where they are found, often in pure stands, 
in the tierrajrfa at elevations from 6ooo to 1o,ooo feet aboYe 
the sea. It is, however, along the summit of the Cordillc.-a de 
Talamanca, which forms the Continental D1nde south from 
Cartago, that these Oak forests reach then· opnmum develop­
ment. Until the opemng of the right-of-way of the Inter­
American Highway which follows the crest of the Cord1Llera, 
th1s part of Costa Rica was practtcall}' tiara incognita, 1ts 
forests so trackless and impenetrable that few botanists and 
no foresters had ever visited them. 
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During the past six months the members of the Costa 
Rican party of the Latin Amertcan Forest R esources P roject 
explored portions of these cloud forests from Cartago as far 
south as the treeless paramos that lie atop the Cerro de Ia 
~luerte. How much further south the Oak forests extend 
along the Cord1Uera cannot be stated definitely, but it is 
probable {and thts supposttlon is supported by dis tant views 
from the air) that they continue sou th-perhaps interrupted 
by treeless areas on the summit of Cerro Chirrip6, to or 
bevond the Panama border. 

There ts no well-defined lower altitudinal limit to these 
Oak forests. ~uercus descends the ridges to at least as low as 
3000 feet on the Atlanttc stde and 5000 feet on the Pactfic 
side, graduaUy merging into the mixed evergreen rain forests 
of the tierra temp/ada. At 6ooo-7ooo feet Oaks begin to pre­
dominate, and from 8ooo up to over Io,ooo feet, where woods 
abrupt!} terminate in paramos, the forests are nearly pure 
Oak. They reach their optimum development on the rounded 
crest of the Cordillera at elevations from 7 500 to 8 500 feet, 
where they grow in a luxuriance probablr no t equalled by 
Oaks in any other part of the world. 

The principal Oak of the forests along the crestline of the 
Cordillera de Talamanca is ff<.uercus copqensis Muller, whose 
leaves are entire, ovate, 3-4 inches long, and whose acorns 
are very large and round. T he hark varies from a type sug­
gestive of Post Oak to extremely scaly, like Shagbark Hickory. 
The wood resembles \\" hite Oak in its texture and promtnent 
rays! but is somewhat harder and denser. It IS locally called 
Enema or Roble. Other Oak species present 111 limited quanti­
ties mclude ffluercus borucasana T release, ~· aaata Muller 
and ~· eugeniaifolia Liebm. ' 

I n the region of its optimum development, ffluercus cope­
;•ensis reaches tremendous sizes. The largest tree actually 
measured by the part) was 96 inches d.b.h. and about 120 

feet high. Many trees reach or exceed these dimensiOns, and 
clear lengths of So feet or more are common. The largest 
trees, which presumably are verr old, have buttressed bases 
and often are hollow-butted. 

Typical of the excellent timber form of the medium-sized 
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oaks are the following measurements of a tree felled ~o obtain 
wood samples: No. 6oo2. Not bu t tressed. ~tump hetght 4ft . 
D .b.h. 31 in. Top 1st 16-ft. log, d.o.b. 26 ~n. T op 2nd r6-ft. 
log, d.o.b. 2 4 in. Top 24-ft. log, d.o.b. 22 m. T op 22-ft. log, 
d.o.b. 20 in. Total clear length 82 ft. Crown length 35 ft., 
width 4oft. Total height 117 ft. No visible defects. Log scale 
(Doyle Rule) 1535 board feet. 

In the absence of applicable volume t~bles , figures on stands 
per acre can be little more than . es~ t~ates . Sample plot;s, 
however, indicate that there are 111div1dual acres that w1U 
contain at least 6o,ooo board feet, and extensive areas that 
will run 20,000 feet per acre. A~ a ve:age stand per a~re of 
10 ooo feet for the entire type IS bel1eved to be veq con-, 
serva ti ve. . ks 

The Oak forests are disti nctly two-stoned, Wi t~ the Oa 
dominant or "emergent." The second story, whtch seldom 
constitutes more t han 5 per cent of.the me~cha~table volui?e 
of the stand, includes Arrayan (W emmanma J!tn~ata), L?nto 
or Ciprecillo (Podocarpus montanus a~d P. oleifolt.us), Qmebra 
Muelas (Drimys Winteri ), Magnolia (Magnolta p_oasa~a), 
and several Lauraceae known locally as I ra and Qu1zarra. 

T here is a dense understory of dwarf palms, tree ferns, 
bamboo and small trees largely of the Melastomaceae. The 
ground ~over is composed o f an infinite v~riety of herbaceous 
plants and ferns. Mosses, lichens, and !tverworts are abun­
dant. T he limbs of the Oaks are laden wt~h masses of brome­
liads and other epiphytes, and great vmes often cl1mb to 
the treetops. One accustomed to the fores ts of the temp~rate 
zone would find it hard to believe that he was actually m an 
Oak fores t. Much of the t~me these high r_nountam Oak 
woods are shrouded by clouds and bathed In m1sty ram. 
Save for the soughing of the wind through the tree tops, an 
unearth! y silence prevails. . 

Until recently, these unique mountam Oak forests were so 
l . ·ble as to be in no danger of destructton. utter y maccess1 - 1-1· h 

Now, with the development of the l nter-Amencan 1g way~ 
whose route traverses the heart of the Oak forest for many 
miles, the situation has changed. Unless step~ are taken soo~ 
there is a real danger of destructive explottatlon. At the ver~ 
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le~dst, a strCip alonRg. both si~es o
1
f/he highway should be set 

as1 e as a osta 1can nanona rarest or national park d 
so preserved for the delectation of the thousands of to' ~n 

h h 
. .

11 
. urrsts 

w. o, once t e war IS over, WI dnve over the Inter-America 
H1ghway. n 

REDCCTION OF CASTELARIA BRITTON!! 
SMALL 

By J o sEPH M o NACHINO 

.\ferck Research Laboratory, Rahway, N ew 'Jersey 

S In~o~ma~on1 that e~periments with Castelar·ia Brittonii 
~a ~~ t e aboratones of Merck & Co Inc R h 

N.J., d1d not show the evidence of the bi.,l · .,1 : w_ay, 
effects ~bser~ed in all the other member~ ~~~c~;~te;~mc:_I 
Caste/ana) hitherto tested suggested a careful . ~ ­
of this ~pecies and resulted in the discovery tha:~~~matJOn 
belong m the family Simarubaceae. The floral h oes n?t 
not conform regularly to an . of th C. ~racters d1d 
plants-the' did Jl h) e known famthes of living 

. reca , owever the 1 
Coeloneurum in the Solanaceae E 'I d a; oma ous genus 
familien classifies Henoonia ne · t ng e~ an rantl's Planzen­
a11gustijolia Crban (Fedde Rex /

0 th~s genus, and Henoonia 
an exact match for the t , po t . I8. 120. 19 2'2) was found 
Small (:"\.Am. Fl. 

25
. 

2 
;p~ spe)ctmen of C:astelaria Britlonii 

Cub. r66. I866) . clt 3 . 911 . llenoo~ta Griseb. (Cat. Pl. 

B 
. . IS e correct genus In h' h 

rzttontt belongs. In com liance th . w IC Caste/aria 
Rules of Nomenclaturep ' en, ~tth the InternatiOnal 

"al govermng pnor' t , h 
nomi 1s Henoonia Brillonii 

1 
> t e proper bi-

Henoonia is placed 10 S claims that it connects S apotaceae by Grisebach (who 

U b 
. aporaceae with M, 

r an, and It appears tn th' f I ) rsinaceae) and 
tham & Hooker's Ge ISptmt )' With <}Ue~tion in Ben 
places H. angustifolia ~;;~a antarum. Professor Record 
nitcly m Sapotaceae. The flow;~s of ItS wood structu re, defi­
petalous, the epipetalous Starnes are,gamosepa~ous and game­
lobes, and the ovary one-celle~s a. t~rna te With the corolla­
The exact family position of h Wi t a smgle basal ovule. t e genus cannot be suggested 
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by the contributor of this note, but in his judgment it has 
been properly associated with Espadaea Rich., Goetzea Wydl., 
and Coeloneurum Radlk. in the \Vest Indian section Cestreae­
Goetzeinae in Planzenfamilien. The examination of a single 
leaf, of the midrib characteris tically swollen near the base of 
the blade, in each of these genera is sufficient to prove their 
affinity; and Professor Record, in a personal response to the 
contributor's query, agrees that the wood structure of Coelo­
neurum and Espadaea is in harmony with that of Henoonia. 
Henoonia is generically closely allied to Coeloneut·um, and it 
will be difficult to disassociate these genera from their relatives 
in Cestreae-Goetzeinae, including even the markedly zygo­
morphic flowered Espadaea (placed doubtfully in Verbenaceae 
by Bentham). Notwithstanding that Henoonia by itself seems 
better taxonomically in Sapotaceae, the section Cestreae­
Goelzeinae, considered as a whole and from the advisability 
of maintaining it as an integral group, had perhaps best re-
main tentatively in Solanaceae. 

A COSTA RICAN SPECIES OF VANTANEA, OF THE 
FAMILY HUMIRIACEAE, A GROUP NEW 

TO CENTRAL AMERICA 

By PAUL c. STANDLEY 

Field Museum of Natural History 

In a small collection representing important timber trees 
of Costa Rica, made by the Latin American Forest Resources 
Project of the U. S. Forest Service, there has been found a 
species of Vantanea, the generic determination having been 
made first by Mr. 'v\' . A. Dayton. During the past 30 years 
there have been collected in Central America many genera 
unknown previously on the North American continent, but 
it is rarely indeed that a family new to North America has 
been found, or can be expected. The Humiriaceae are essen­
tially a South American group, the genus Humiria extending 
as far northward as Colombia. 

Vantanea Barbourii Standl., sp. nov.-Arbor elata usque 
at 30 m. alta, trunco 30 em. diam. et ultra, praeter inflores-



No. 75 

cent:am om nino glabra, ramuli s rigidis crassiusculis f sc 
brunnets subteretibus; folia breviter petiolata cor~ac~ 
subluctda, pet10lo crasso ca. 8 mm. longo plus minusve m · 
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1 
. bl u· 0 argt-

nato; ~ma o ongo-e 1pttca 8-12. em. longa 4_5.5 em. 
~ata, aprce ro~nd~ta vel obtusa et emarginata basi acuta 
mtegra~ supra rn stcco lutescent:i-viridis, nervis ~on elevatis' 
:~btus m. s~cco brunne~cens, n: rvis lateralibus utroque later~ 
' 8 g~a~lllll~lls arcuatt~ prommulis, venis vix elevatis laxe 
re~ICU atts; rnflorescentlae terminales et axilhs su enoribus 
ax1llares mult1fiorae corymbosae dense p'l' · .P : bus 1 l fl . . I IS mmuns patentl-
alab P' osu abel, onbu~ ~revissime crasseque pedicellatis 

asms o ongo-ovotdets . cal,'l< prof d d' . ' I 1 b' 0 ' • un e IVISUS 2. s- J 
~nm. at~s, o IS orblcularibus ciliat is fere glabris ·' p~tala 
hi~mpi~~ I ~nga ~blongo-lanceolata attenua ta extus ;etrorso-

1 a, statnJna numerosa fila . . . 
attenuatis ar•therl·s . . ' I men tiS crassmscu!Js sursum , • mmu tis oculi b'l ll . . 
denstssime albido-villos ~C sRr 

1 
oce a t1s ; ovanum . 

1 
urn. OSTA cA · Pro S J , 

I ml e north of San Isidro d 1 . v. an ose, 
of the Pan Arne · H. h e ~eneral, one-half mile south 

. ncan rg way nght f al 
ram forest, clavev loam so'l .J -o -way, t. 750 meters, 

& \\
' R . . t , une I T 1943 \\' A D 
. . Barbour 3129 (tv e in H b' ,. ' · · ayton 

Local name I ra Ch' : P er · Freid l\Iuseum) . 

1 
. . mcana Bark b · h . 

ongrttldrnal fissures. Here IS • ~ bl rowms ~ray With 
r68zz) in the herbarium of the era e also a speci men (No. 
cerved l1 rears a o f e Yale School of Fo res try re­
Rrca, and believe~ tor~: H. J. ;\ larks of Golfo Dulce, Costa 

Of l'antanea there are ~e come ~om the nearby mountains. 
from the Guianas throug~~wn ~ I~ a dozen species, ranging 
RJCan tree appears mo t /oprca razd to Peru. The Costa 
Benth. of Brazil. b t d'~ Ike V. obouala (::-.Tees & Mart) 

h 
· ' u 1 ners fro · · t e species are much l'k m Jt rn several respects. All 

b . · a I e rn general ap ) mmor characters that pearance but separated 
portant. With none of rh:r~ apparen t!~ constant and im­
Rrcan tree agree and . t nown spectes does the Costa 
~hat the g:nus c~uld s~:r g~O.graphical isolation is so great 
In Costa Rica. ce) have been expected to occur 

:-:orE I hav ·--
the Marks ' e no_t seen the wood of the • f 
Rica, incluJi~~~~ IS of that ~enus. I have iJe~i~edV:r~tallt:!arbot~rii, but 
1/umiria.-S. J pe one obtamed at a sawmill bv S h ler w s from Costa . '· ' c o ten and Barbour, as 
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NOTE ON V ANTANE/1 BARBO URI! STANDLEY 

By WILLIAM F. BARBOUR 

Ira Chiricana (Vantanea Ba1·bourii Stand!.) was first dis­
covered as a sawmill sample by John A. Scholten of rhe 
Forest Products Laboratory and the writer, at San Isidro del 
General, Costa Rica. The sample was sent to Professor 
Record, who reported that the wood structure agreed with 
the Humiriaceae, though that family was not known to occur 

in North America. 
Subsequently the writer and W. A. Dayton of the U. S. 

Forest Service made a special trip by plane from San Jose 
to San Isidro to collect Ira Chiricana and several other 
species whose identities were in doubt. \Ve were fo rtunate 
enough to obtain botanical material with flowers and im­
mature fruit, and also took wood samples from the same tree . 

The valley of the Rio General, which flows south between 
che Cordillera de Talamanca and the Pacific coastal range of 
hill~, is a particularly rich collecting ground that has not been 
thoroughly covered by botanists and had never been visited 
bv foresters until the arrival of the members of the Latin 
...\merican Forest Resources Project. With the exception of 
a few clearings and some natural savannas, this great valley 
is covered with heavy first-growth forests of the Evergreen 

Rain Forest type. 
The range of Ira Chiricana, so far as 1s now known, is con-

fined to a relatively small area on the rolling hills near San 
ls1dro, at elevations from 700 to 8oo meters above sea level. 
It i-; found in patches, associated with Campana (Laplacea 
semiserrata), Comenegro (Hieronyma oblonga), Chancho 
Blanco (probably Goethalsia meiantha), Colorado (Nectandra 
concinna), Yolador (Persea ./lustin-Smithii), Alasan (probably 
Ormosia toledoana), Laurel (Cordia alliodot·a), Marla (Calo­
phyllmn brasiliense), Mayo (f/ochysia jen·uginea), Gallinazo 
('Jacaranda sp.), and various trees of the Lauraceae and 

Leguminosae. 
Ira Chiricana has a thin brownish gray bark with longi-

tudinal fissures. It is usually buttressed at the base, above 
which it has a good timber form. Specimens 36 inches or 
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· d ' ,v1th 4o feet or more of clear length, are more m Jameter, dd' h b d 
I ts tairly hard and heavy re JS rown woo not uncommon. r; d b'l' d 

has a good local reputation for strength and ur~ I I ty ~n 
· b · d t0 r bridge timbers on the Inter-Amencan Righ-ts emg use 11 • 

way, which traverses 1ts range. 

KEYS TO AMERICAN WOODS (CONTINUED) 

By SAMUEL J. RECORD 

The two keys in this instalment are the eighth and ninth, 
respecovely, of the series begun in Tropical Woods No. 72, 
December 1, 1942. Those in preceding issues are: (No. 72) 
I. Ring-porous woods. II. Pore~ in ulmi f~rm or wavy ~a.ngen­
tial arrangement. III. Pores m Bame-hke or dendnttc ar­
rangement. (No. 73) IV. Vessels virtually all solitary. y. 
Vessels w1th spiral thickenings. (No. 74) VI. Vessels wtth 
scalariform perforation plates. VII. Vessels with very fine 
pitting. These keys are intended for use in connection with 
Record and Hess' Timbers of the New W orld wherein many 
of the anatomical features are well illustrated by photomicro­
graphs (plates following p. 588). 

VIII. Vessels with opposite or scalariform pitting. This key 
applies to roo named genera of 52 families. For woods with 
vessels in contact the feature shows to best advantage on 
tangenti al sections. When the vessels are virtually all solitary 
the characteristic pittmg can usually be seen in the walls of 
contact of overlappitlg members of the same vessel (radial 
section); also in the cross fields of ray cells and adjacent 
vessels. 

I X. Woods with conspicuous rays. Prepara tion of this key 
has followed the general plan ou tlined m Dadswell and 
Recor?'s "Identification of woods wi th conspicuous rays" 
(Tropual Woods 48: 1- 30). T hat study was world-wide in 
scope. and applted to 50 families, each of which was briefly 
descnbed. The present key is more detailed and includes 
136 named American genera of 62 families. Woods with broad 
rays of conjuntive tissue associa ted with included phloem 
are om i rted. 
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No. 7 5 VESSELS WITH OPP0SITE OR SCALARIFOR:'.I 
Vlll. PJITING 

9 

Vessels virtually all solitary (pores rarely in cont~~~ _radially):: : 3~ 
1 ~-.Vessels not all solitary . . . . . . • . . . . . . . ·D~Iiocarpus (Oilleoiaceae). 

a Stems with included phloem... ...... .. . . . . . 3 
z b·. Stems without included phloem .... ... cell~·~ide). and conspicu-

3 a. Rays in part large (usually more t~a~. ~ . . . . . . . . . . . . . . 4 

ous · ...... .. ·: .. · .. ~h~~g· h ~·f~en distinct .. · .. .. " .. · " 9 
b Rays not consptcuous, . 

. Frequently nng-porous. ) 
4 a. Rays mostly homogeneous. ~uerczu (Fagaceae . 

D'ffus rous . .. . . . 5 b Rays decidedly heterogeneous. t e-po ... . . . . . 
· . d' · tly bordered ptts. ) 

5 a. Fibers with simple or tn tsbnc Hedyosmum (Chloranthaceae 6 
ed . . . .. . .... .. . 

b. Fibers with large border ptts. · · · '
1
' · :fo~~ .plates few-barred .· 7 

r . · pie in part· sea an 
1 6 a. Vessel penora~ons stm ul . le· ~calariform plates most y many- 8 

b. Vessel perforattons all m ttp • . . . . . . . . . . . . . . . . . . ... . 
barred .. ······ · ·· ··· ····· ·· .ell .. · ~de· pits to vessels medium-

L trays lZ-20 c s • . fin I' 7 a Pores large. arges h a abundant tn e mes. 
. sized; raphides common. Parenc ym Curatella, Daoi/la ~illeniaceae) . 

tog cells wide· plts to ves-
all · ute Largest rays up • 

b. Pores sm to ~10 
• p nch ma sparse. . . 

sels large; raphides absent. ar~acTeania, Thibaudia (Vacctruaceae). 

ll 'd Vessel ray pitting coarse. ) 
8 a. Rays often 8-15 (zo) ce s wt e.Mettenfusa, Poraqueiba (lcacinaceae . 

Is 'd Vessel ray pitting not coarse. 
b. Rays infrequently up to 8 eel wt e. Comus florida (Cornaceae) . 

. I 10 
cl . I or predominantly stmp e . . .... . 

a. Vessel perfora~ions ex u~tve y redominantly multiple . .. . . . . IJ 
9 b. Vessel perforations exclust~ely or p . . . . . . . . . . . . . . . II 

Rays rarely over 2 cells wtde · · · · · · · · · · · · · · · . . . . . . . . . . . . . IZ 

10 ~·. Rays 1-4 (6) cells wide .. . .. . . . . : . . :;t~: h~~~eneous or nearly 
II a. Ring-porous. Rays virtually all unt~~~ .. .' .. . . Castanopsis (Fagaceae). 

so . ... .. . .. . .... .. ... j . ·b. . te· decidedly heterogen-
b. oiff'~~~-Porous. Rays freque~~ : .. ~~e_r:fassipourea (Rhizophoraceae). 

eous .. . · · · · · · · · · · · · · · .' · ·. . l bordered pits. Parenchy~a 
1~ a. Fibers with simple or tndistmct ~ . . .... . Oedtmato~us (Gutttferae). 

. 5 aringly paratracheal. · · · • · · · · : Parenchyma reuculate. . 
b. ~hers with distinctly bordered ptts. H;eronyma (Euphorbtaceae). 

medium.··· • · · · · · · · · • · · · · · · · • IJ a. Vessel-ray pitting very fine to ... . . . . . .. . . .. .. . .. , .. . 
· · coarse .. · " 

b. Vessel-ray p1tong · · · · · · r 'ght cells ... ·· • · • · · • ' · . th very rew upn ls 
14 a. Rays homogeneous or WI. all with many upright cd . . . .. . . . 

b. Rays heterogeneous, typlC Y 

14 

~6 

15 
16 
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15 a. R~ys mostly biseriate. Vessel perforation bars very closely spaced. 
0 1l cells abs~nt. . . . . . . . Symplocos tinctoria (Symplocaceae) 

b. R ays all umsena.te or partially biseriate. Vessel perforation bars · 
w1dely spaced. Oil cells present in parenchyma strands. 

Capsicodendron (Canellaceae) 

16 a . Perforation plates short rather few. barred . 
b. Perforati~n plates long,' many.barred . .. . .. ·. : :: : : : .. . : : . : : . : : ~~ 

17 ~- ~a~s frtyp1calltly not over 2 cells wide. . . . Fmdltra (H ydrangeaceae) 
· aH equen Y 3 or more cells ·wide. · 

18 a. ~lulr;scriate rays w~th strat~ of slender. ~;~c~~be~·r-~clis.; ·~~i~~ri~ 18 

ares .ew .and low. \ essels wnhour spirals. . . . . . . . . 
b. ;\ l~lo~nate rays Wi thout strata of slender roc~~be · · · · 

19 

umsen ates numerous often tall \'esse! . h l . al nt cells; 
in tips of member

5 
' • 5 Wit ne sprr s, at least 

19 a, P erforations simple. i~ ~a·r~. . . . . 
21 

b. Perforations all mul tiple . :: ::: : ::::: ·: · · · Myma (:-..Iyncaceae). 

20 a. Fiber pits small, exceeding nu p . · · ·. · · · · · · ' · · · 
20 

than the bar \' 
1 

~~rous. erforanons often no wider 
crowded .•... s: _esse -ray paung very fine: Por~ frequently 

b. Fiber pits large fai rly n~~~;o· • · ·P £, Clif.tonra, Cyrs/la (Cyrillaceae). 
as wide as the b~rs. Yessel . u~ . . er orat~ons usually three times 

-ra) pl ttlng medium. Pores not crowded. 

21 a. Parenchyma abundant \' 
1 

. . Comus (Cornaceae). 
often with spirals • .. . . · esse -ray pi tong not scal~riform. Fibers 

b. ParenchYma verr spar~ '\·~~ •1· · · · · ·. · · Esral/oma (Escalloniaceae) 
form. Fibers without spir~ Ge -r,ay PI ~ting often finely scalari- . 

R 
S . , Q)' USSQC/tJ f'au' ' (\ r · · 

zz a. a\'S tvpicall}· · . . . • 
11111

1m accintaceae). 
b R • . umsenatc and btscnat f/ 'b 

. ays frequently 3 or 4 cells wide e . . ' urnum (Caprifoliaceae). 
:13 a. Parenchyma verv sparse· . . · •. · · ·. · · · · · · . 23 

:s cells high. :'.lore or I ' _vasicentrJc and diffuse. Rays less than 
ess nng-porous; largest pores medium- . d 

b p SIZe , 
. arenchyma reticulate Ravs oft Lyonia (Ericaceae) 

more, cells high. Pores .all sm. 11 en ?ver zs, sometimes 100 or . 
n u . . a to mmute 
4 a. ntscnate rays few· uJ • . · • · · · . . . 24 

cell.s. : . • . . . .. '~ .. t~~nates with many slender procumben~ 
b. Umsenau: rays numerous· ~· ·~ ·: . .' ..... : . Cl~lhra (Clethraceae). 

~ procum~nt cells . . .. . .. : u u senates With few or no slender 
-5 a. Perforation plates wi'th 'd .1... . .. . " WI e y sp d b . . . . . .. < 

present i.n ray cells . . . . . ace ars. ~aphides sometimes • 
b. Plates With very closelv spac~· b~s R ·h.sdaurauia (Saurauiaceae). 

· · ap I e.:; absent. 

26 ab. RRnys normallr not over z cell 'd Slyloceras (Buxaceae). 
. ays ol· s WI e. . 

ten 4 or more cells wid · · · ' · · · · · · · · · · · 2 
27 a. \'esse Is .... • h . . e. . . . . . . . • . . . . . 7 

It spirals m t ips of me mbers. . ........ , . . . . 29 

Frank!itua, Gordonia (Th ) eaceac . 
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b. Vessels without spirals... . . . ..... . . . . . . . . . ... . ... , 28 
28 a. Rays virtually all uniseriate. Perforation plates usually with less 

than 15 bars. . . . . . . . . . . . . . . . . Hamamelis (Hamamelidaceae). 
b. Rays often 2 cells wide. Perforation plates typically with more 

than 1 5 bars. . . Liquidambar of Central America (Hamamelidaceae) . 

29 a. Fibers with very small simple or indistinctly bordered pits. Uni­
seriate ra)•S few; distinctly upright cells few or absent. Pores thick-
walled. . . . . . . . . . . . . . Rhiwpllora (Rhizophoraceae). 

b. Fibers with large distinctly bordered pits. Uniseriate rays numer-
ous. Pores thin-walled. . . . . . . . • . . . . . . . . . . • 30 

,:~o a. Multiseriate rays with strata of slender procumbent cells; sheath 
cells absent. . . . . . . . 3 I 

b. Multiseriate rays without strata of slender procumbent cells; 
sheath cells present . . . . . . . J 'l 

31 a. Parenchyma very sparingly diffuse. Vessel-ray pitting opposite. 
Staphylra (Staphyleaceac) . 

b. Parenchyma rather abundantly diffuse to reticulate. Vessel-ray 
pitting scalariform . . . . . . . . . . . . . . Symplocos (Symplocaceae). 

~'1 a. Perforations simple in part; sca\ariform plates short, rather few-
, barred. . . . . . . , . . Cavmdishia, Psammisia (\'acciniaceae) . 

b. Perforations all multiple; plates long, many-barred. 
f/iburnmn (Caprifoliaceae) . 

33 a. Scalariform perforation plates present, at least in part, and not 
confined to smallest vessels. . . . • .. · · · · 34 

b. Scalariform perforation plates absent or confined to smallest 
vessels. . . . . . . . · . • · · · · · · 73 

34 a. Rays in part conspicuous... . . . . . .. · . . · · · · · · · · · 35 
b. Rays not conspicuous though often distinct. . 43 

35 a. Wide rays with multiseriate sheaths of square or upright cells 
surrounding one or more cores of slender procumbent cells. La.te­
wood pores tending to ulmiform arrangement. Ribl!s (Grossulana_ceae) . 

b. Rays without multiseriate sheaths. Pore arrangement not ulml-
form.. . . . . . . • . . 36 

36 a. Fibers with distinct to conspicuous bordered pies; ~ot septate .... 37 
b. Fibers with simple or inconspicuous bordered p1ts; abundantly 

septate, at least in part. . . . . . . . . . . . . . 40 

37 a. Mtlltiscriate rays homogeneous or nearly so. . . . . . .• · JS 
b. Multiseriate rays distinctly heterogeneous ....... · • · · · · • · 39 

.38 a. Many rays 1-3 cells wide. Perforations mostly simple. • Fagus (Fagaceae). 

b. F ew rays 1-3 cells wide. Perforations mostly scalariform. 
Platanus (Piatanaceae). 

39 a. P~res radially arranged. Vessels and fibers often with disti~ct 
sptrals. Parenchyma rather abundant. Heartwood chalky whttc. 

llt:o: (Aquifoliaceae). 
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b. Pores ~ot in definite radial arrangement. Vessels and fibers with­
out sptrals. Parenchyma absent or very sparse. Heartwood d 
dish or browmsh T . . re -R · · · · · · urprmo (Staphyleaceae) 

40 ~-. R:;~ ~fha~~t~~:g~:~u~ts.'. ~~ndroponax, Oreopa11ox (Araliaceae): 

41 a. ~~r:: ~~ea:~: l~f~h~~::~~7p:~~a~r"~h~n rd:;ii.nct r:di~ a;r:n~e~ 
4 1 

b. Pores solitary and in small multi le . Ca'!~troche (Flacourciaceae). 
ment, the rars being less close! p s sa~~~~~ dtstmct radial arrange-

4
na p r • I y p .. . . .. .., • . enoraoon pares with rather few w' . . . . . . . . . . . . 4• 

chyma sparing!} diffuse the str d, f tdely. spaced bars. Paren-' an s o ten wtth several large cells. 

b. Perforation plates with man , cl I M.ollinedia (l.\lonimiaceae). 
apparently absent . . ) ose 1 spaced bars. ~arenchyma 

43 a. Fibers with distinct to c · ·. · · · · · · · · · · · · · Amphr"ox (Violaceae). 
b F'b . onsptcuous bordered p"ts 

• I ers wt th simple or indistinctly bo d ed , I . .. .. .. . . . 44 
... a R' r er ptts 
TT • mg-porous. Late-wood · . . · · · · · · · 51 pores m dendri tiC arrangement 

b . . . Dtffuse-porous. Pores not in dend , . Castanea (Fagaceae) 
45 a, Parenchyma reticulate n oc arrangement. . . . . . . . 4S 

b. Parench · · · · · · · · · · · · yma not reoculate. . . . · · · · · · · · · · · 46 
46 a. Rays all l or 'l cells wide and ve . : . : . . . . . . 48 

ly procumbent cells. Intervasc ( hJ~h ! wtthout strata of definite-
u ar pttnng coarse, opposite. 

b. RtJs,r·4 cells wide and not very hi h· Perl idi~cus (Flacourtiaceae). 
o. e mtely procumbent cells. g ' mu osenates with strata 

47 a.\ essels with cal ·r . . ' · · · '· · .... . b \' . eJ . S an'orm p1t0ng . . ' · · · · 47 
. ~ s With line, more or less op. po . • ~tt' . .. d~xtoxzcon (Aextoxicaceae) 

e p! tbng. • 

48 ~- ~ays discinctlr 'l-sized the I f Halesia (Styracaceae). 
· ays not distinctly 'l,.;ized :;ero ten 3 or 4 (6) cells wide 

4, cells v.ide ' mg mostly 1 or 'l infreq ·1 · · · 49 · · ·. • uent y 3 or 
49 a. Pores medium-sized in . ... • ... . : •.. • ... . • . . . . • . . . . o 

Intervascular p'tt' par.t; mostly m radial mul . I f . 5 ' mg opposite U . . up es o 2-S · msenatc rays tall. · 
b. Pores sm -'1 . .,. . . •u to mtn ~ urpzma (St h 1 

pitting scalariform ~te_; ~ostly not in multiples I ap y eaceae). 
50 a s · al · m:>enate rays low E ·. ntervascular 

. plr Is common in tips of I . . ueryphzo (Eucryphiaceae) 
vcsse ra" p' · vesse membe 1 · · ' Jttmgscalariform in ar v . . rs. ntervascular and 

b S 
. P t. c.rucal gum ducts spo d' 

. pmlls bs L. "d b ra !C. 
bers. l:te::~c~l of very rare occurre~;: ;mti;; ~ama7elidaceae). 
Gum ducts absen~r and vessel-ray pitting typical~~ppom~m-

51 a. Parench . . .. • . . • . .. . .. •.. .. • •r • ' Site. }ma more or less · 
1 

· · • • . .. yssa (Nyssaceae) 
reucu ate · . . . . . . . . . . . . . . . . sz 
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b. Parenchyma not reticulate. . . . . . . . • . . • . . . 53 
52 a. Growth rings distinct. Vessels sometimes with spirals; tyloses 

common to abundant. Parenchyma cells large. Nothojagus (Fagaceae). 
b. Growth rings absent or indistinct. Vessels without spirals; tyloses 

apparently absent. Parenchyma cells small . Belangera (Cunoniaceae). 

53 a. R adial gum ducts present . . . . . . . . . • . . . . . , . 54 
b. R adial gum ducts absent...... . .. .. . .. • .. . . . . . 55 

54 a. Rays enlarged about ducts; uniseriates numerous. Perforation 
bars numerous, closely spaced . . . . Campnosperma (Anacardiaceae). 

b. Rays not distinctly enlarged about ducts; uniseriates few. Per­
foration bars rather few, widely spaced. 

Dmdropanox, Didymopanax, Onoponax (Araliaceae). 

55 a. R ays commonly with tanniniferous tubes. (See Key VI, 125-1~7-) 1\I yristicaceae. 

b. R ays without tanniniferous tubes. . . . . . • . . . . . . . . . . . . . . . . . . . . 56 
56 a. Oil cells present in rays ....... . .. . . . ... Talauma (Magnoliaceae). 

b. Oil cells absent ................... . . . . . . . . . . . . . . . . . . . . . . 57 
57 a. Fibers septate, at least in part. P arenchyma sparse or apparently 

absent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
b. Fibers not septate. P arenchyma various... . . . . . . • • . . . . . . . . . 68 

58 a. Vessels with spirals. More or less ring-porous. . . . . . . . . . . . . . . . 59 
b. Vessels without spirals. Diffuse-porous. . . . . . . . . . . . . . • . . . . . . . 61 

59 a. Vessel spirals fine and indistinct. Small late-wood pores mostly 
not in multiples. Scalariform plates few. Araostaphylos (Ericaceae). 

b. Vessel spirals rather coarse and ver)' distinct. Late-wood pores 
mostly in multiples. Scalariform plates few to many . . . . • 6o 

6o a. Late-wood pores in small multiples; without definite tangential 
arrangement . . . . . . . . . . Arbutus (Ericaceae). 

b. Late-wood pores often in long multiples; with distinct tendency to 
formation of wa\'Y bands ....... Azara microphylla (Fiacourtiaceae). 

61 a. R ays 1 or 2 (J) cells wide. . • • . . . . . . . . . . . . . . . . . . . . . . . . 6~ 
b. Rays often 3 or 4 (S} cells wide .... . ... . ... .. .. ... . . ....... . 63 

6~ a. R ays mostly biscriate, with strata of procumbent cells. Pores 
very numerous. Intervascular pitting mostly opposite. Ortoponox mcioctplmlum (Araliaceae). 

b. Rays mostlv uniseriate, without strata of procumbent cdls. Pores 
not very n~merous. ln terVi\SCUlar pitting mostly scalariform. Brum/li11 (Brunelliaceae) . 

63 a. Pores rarely or not at all in long multiples ., . . . . . . . . . . . • . • • . . 6_. 
b. Pores frequently in long multiples... .... ... .. . ......... . .. 65 

64 a. Growth rings well-defined. Rays up to 30 cells high; procumbent 
cells long. Parenchyma sparingly diffuse. Fibers occasionally 
septate • . . .. , . . .. . . . . . . . . . . .. . • • . . . . . LourtlitJ (l\lonimiaceae). 

b. Growth rings absent or poorly defined. Rays oftc!n over 100 cells 
high; procumbent cells short. Parenchyma apparently absent. 
Fibers abundantly septate. . . . • • • . • . . • . . • . . . . . .••• . .. Yiolaceae. 
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65 a. Pores in long multiples much flattened radiallv. 

b P 
. . tlruhaudletaia (Flacourtiaceae) 

· ores m long muloples not much flattened. . ' 
66 a. Ra~· crystals m~stly in v7rtical pairs of cubical cell~. \~~~el. p. ~;fo~ 

66 

ranons predommantl)· s1mple H l . b R · • a1 f · • · · · · · · · asse lza (Flacourtiaceae) 
· 3 }clcryst. ~ o general occurrence. \'esse! perforations predomi · 
nan y m~ltlple .. . .. . .. . .. . .. . . - 6 

67 a. Growth nngs terminated by band of flattened wood fib 
7 

ers. 

b. Growth rin rl , Hasselriopsis (Fiacourtiaceae). 
6S p h . gs poo ~ defined . . . . Trtrntlzyladum (Fiacourtiaceac). 

a .. arenc yma exclusn•ely terminal (the bands so t . . 
m Talmmm). . . . • . . . . . . • . . . . . me 1mes m prurs 

b. Parenchyma otherwise 69 
69 a. Intervascular pittin ·.·:. i! .. · .. ·: · · · ',' · ...... ·.. .. .. .. 7

1 

g t:)p!Ca }"oppoSite. ~~seJs without spirals. 

b. Intervascular pitting tvpicall al ·r Ltrtodmdnm ('\.lagnoliaceae). . y sc. araorm. . . 
7° a. Rays all heterogeneous \'esse! ra . · · · 7° 

form. Pores few to num.crou. ,~ } lplt~ng coars:, often scalari-
s. esse s Without sp1rals. 

b. Rays homogeneous 
10 

part y 
1 

. . !alauma (Magnoliaceae). 
compound. Pores very n~m esse -r~; Pllttmg fine, unilaterally 

erous. esse s often with spirals. 

71 a. lnten·ascular pitting typical). I '(. .Uagnolia {.\Iagnoliaceae). 
high. Parenchy~a very spars1. ~~~ ~~~ orm. Rays ~P to J~ c:lls 

b. lnte.rvascular pming not . 1 ·r, · Laurrlza (:\lomm1aceae) 
ceU$ high. Parench,.ma notsca an orm. Rays up to I OO or more . 
P , sparse .. 

72 a. .o~ medium-sized in pan. \'essd · . · · ' · ·. · · · · · · 7
1 

pntmg alternate to opposite. Parencberforattons stmple In part; 
narrow concentric bands . • . ~rna In numerous uniform suggcsnng Anonaceae. 

b. Por_es all small. Vessel perforations I L_iuorarpa (Lissocarpaceae). 
ryptc~lr opposite. Parenchvma in ~xc us;velr multiple; pitting 
and d11fuse........ • trregu ar metatracheal rows 

73 ab. Ray~ large and conspicu;~s· -~t· l· .. ·.· l..aciJI(ma (Lacistemaceae). 
Rars not · • east 1n part . '. conspicuous though oft d' . .. ...... 

7~ a Fib<! • h ' en IStJnct b. F' rs w~t c:,>nspicuous bordered i . . • . . . . . ...... . 
~ . tbers With Simple or incons icu p ts. . . •. ·: ............ •. 
tS II. Rays virtuall)· all m I. • p ous bordered pltS. . 1 u ttsenate d · · ' · · · · · 

ntcrvascular pitting tendi an nlot. In contact with the pores 
ng to sea anform. · 

b. ~ays not all multiseriate· frequent! .Ari•tolodna (:\ristolochiaceae) 
ten·ascular pitting 

0 
' • Y In contact with the . • ~6 ., p ppoS!te A · h pores. 

I k• arenchyma in narrow closely.~. . .d ncrstrot _vrsus (Fiacourtiaceae). 
b · pace concentric bands. 
. Parenchyma not in bands .'/nona, Unonopsis (Anonaceae). 

............. _ .•. . 77 
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77 
a. Radial channels present . . • . . . . . . . . . . . . . . . . . . . . . . . . . Cactaceae. 
b. Radial channels absent. . . . . • . . . . . . . . . . . . . . . . . . . . . 78 

7
s a. Rays sometimes 10 or more cells wide. Pitting opposite to scalari-

form........... . . . . . . . . . . . . . . . . . . . . ·. 79 
b. Rays infrequently 7 cells wide; decidedly heterogeneous. Pitting 

uniformly long scalariform. . . . . . . . . . . . . . . 81 
79 a. Rays nearly homogeneous. Small pores mostly flattened in long 

multiples. . . . . . . . Jlilis (Vitaceae). 
b. Rays definitely heterogeneous. Pores solitary and in small multi-

ples ....... . . . . . . . . . . . . . . . . So 
So a. Rays with definite strata of slender procumbent cells. Fibers with 

very thick walls. . . . . . . . . . . . . . . . . ... Sloan(a (Elaeocarpaceae). 
b. Rays without slender procumbent cells. Fibers with thin walls. 

Mentulia (Loasaceae). 

81 a. Uniseriate rays rather few. Long crystalliferous strands with 
dilated cells common. Fibers septate. . . . . . .... Clusia (Guttiferae). 

b. Uniseriate rays numerous. Crystalliferous strands apparently 
absent. Fibers not septate ........ . .. .... . Touomita (Guttiferae). 

81 a. Parenchyma reticulate......... ........ . 83 
b. Parenchyma not reticulate.... S5 

S,1 a. Intervascular pitting scalariform. Rays uniseriate or partially 
biseriate; pits to vessels much elongated. Density low. 

Euplzorbia (Euphorbia.ceae). 
b. Intervascular pitting more or less opposite; not scalariform. Rays 

often more than '1. cells wide; pits to vessels small. Density medium 
to high....... .. ... . . . . . S4 

S4 a. Rays up to 15 (Jo) cells high. Heartwood yellow. Malpighia (i\talpighiaceae). 

b. Rays up to 100 or more cells high. Heartwood pinkish brown. 
Fouquieria (Filuq uieriaceae). 

85 a. Ring-porous or nearly so............. .. .. .. . . . . .. .. 86 
b. Diffuse-porous, though with pores sometimes gradually decreasing 

in size during a season's growth.................. . Sg 
S6 a. Pores in late wood in flame-like or zigzag arrangement. Fibers not 

septate .......... ....• . ..... . ..•..... .. · - . . · · · · · • • · · . • 87 
b. Pores not so arranged. Fibers septate.... .. . . . . 8S 

87 a. Early-wood pores in short uniseriate arcs; smaller vessels with 
spirals. Rays all uniseriate. Terminal parenchyma present. Fibers 
with very thin walls and minut~ pits ..... . uitnn-.ia (Leitn~riaceae). 

b. Early-wood pores in an indefimte band; vessels Wlth~~.lt sp1r~ls. 
Rays 1-3 cells wide. Terminal parenchyma. absent. hbers with 
rather thick walls and distinctly bordered p1ts. Myoschilos (Santalaceae) . 

8S a. Pore ring multiseriate; late-wood pores in clusters with tendency 
to diagonal or tangential arrangement. Parenchyma rather abun-
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dant in carl~ w~ . . . . . . . . . . . Aralia spinosa (Araliaceae). 
b. Pore nng umsenate; late-wood pores m small scattered multiples. 

Parenchyma very sparsely paratracheal . . Pseudopana;~C (Araliaceae). 

89 a. Parcnch,·ma abundant and in concentric bands. . . . . . . . . . . . . . . 0 

b. Parenchyma sparse to absen t · no t in bands 
9 

, . . . . . . . . . . . . . 91 
90 n. Parenchyma in uniform closely spaced biseria te bands; oil c~il~ 

common. Pores small C b 1 (A . · · · · · · · · · · · · · · · ym oprtn um nonaceae) 
b. Parenchyma m wavy multiseriate bands; oil cells absent. Pores ' 

large · . . . . . . Moronobra (Guttiferae) 
91 a. Inten•ascular p~t~ng uniformly long-scalariform . . . . . . . . . . . . ~ 

b. l~tervascular pmmg not uniformly long-scalariform . . . . . . . . . . 
9 

91 ~·~~hers septate, at least in part. Palisade ray cells abundant . ... 
97 

· ~bers .apparently not septate. Palisade ray cells few, except in 
93 

oaomlla.. . . . . . . . . . . . . . . . . . . . . . 
93 a. ~ong crystalliferous. parenchyma strands. pr~~~t.· Ray~ ·~~~e~ 95 

ttmes up to 7 cells wtde; uruseriates few to rather numerous. 

b. Long cr~sralliferous parenchyma strands absent. ~usia (Guttiferae). 
4 cells wtde; uniseriates numerous . . . . . . . . ays not over 

9~ a. Rays up to 4o cells high.. . .. .. .. .. ... ·: .. · · : 94 
b. Rays up to Ioo or more cells high. . . . . HfWtttopsts (Gutttferae). 

95 a. Procumbent ray cells vin~!~·s:c:/amys, Tovomitopsis (G~ttiferae). 
paratracheal; not alifor ) sent . Parenchyma spanngly 

b. Procumbent ray cells co~~~· ~h · · ·h · (' .Otdemalopus (Guttiferae). 
chyma more or less shon-alifo' oug o ten rather short. Paren-

96 a. Uniseriate rays numerous· palr~·d· · · ·1·1· ...... · · .. · · .. · · 96 
r 

. , ISa e ce s common· l . . 
ay.s s~meomes up to 7 cells 'd , ~u ttsenate 

b. Umsenate rays few; palisade~d~~ · · · · · Tooom_tln. (Guttiferae). 
not over 3 or 4 cells wide uncommon; ":'ulosenate rays 

97 a. Intervascular pitting t. i~~~· · · · · · · · Toootmtidium (Guttiferae). 
local tendencies to irr::Ularl~· :c:I>J~e a~d .alternate, but with 
members frequently with I al ( orm, ptts vestured; vessel 
either or both ends P ur z-4) simple perforations near 

b. 1 ntervascular pit tin!:" ~·ed·i~~ ·t~·; · · · · · · · . Ccfhatlis (Rubiaceae). 
8 v;srured;_perforations single. . . ~arse ; oppost tc m part; pits not 

9 a. \. essels w.tth spirals.. .. .. · " · - : ·.. · .. 98 
b. \ essels Wtthout spirals · · · · • · · 0/medte//a (Fiacourtiaceae). 

99 a. Ra\'S 1 or 2 ( ) . • • · · • • • • • · · · • • z..si.~ed .... . 3 . . ~e·U·s• ~~~~~~d. 1.~~ than 5° cells high; not distincti; 
99 

b. Ra~s frequently~ or ( ) :.. · .. .. .. · too 
distinctly Z-sizel 4 5 cells wtde and more than so cells high·· 

IOO a. Procumben II . .. . .. . .. . .. • . .. ..... • , t ce s numerous in d ·fi . . · · · · · · ...... 101 
b c mte st~ata tn multiseriate ravs. 
. Procumbent ray cells few· not d fi . Clrmode~dron (Eiaeocarraceae). 

' e mte y stratiJied. 
fl' a lira (Eiaeocarpaceae). 
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101 
a. Pores often in long multiples. Procumbent ray cells few; not 

definitely stratified..... .. . . . . . . . . . . . . . . . . . . . . toz 
b. Pores not in long multiples. Procumbent ray cells numerous in 

definite strata in multiseriate rays. . • . . . . . . . . . • • I OJ 

102. a. Pores thin-walled and angular. Density low. 
Arislotelia (Elaeocarpaceae). 

b. Pores thick-walled and rounded. Density high. 
Lindaclcrria (Flacourtiaceae) . 

103 a. Pores small. Rays frequently more than 5 cells wide; procumbent 
cells slender; sheath cells common. . . . . . Sloanra (Eiaeocarpaceae). 

b. Pores medium..sized. Rays infrequently more than 4 cells wide; 
procumbent cells large; sheath cells absent or few. Mahurta (Guttiferae). 

IX. WOODS WITH CONSPICUOUS RAYS 

1 a. Vessels absent ..... . .................... . . Drim)'! (Winteraceae). 
b. Vessels present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . z 

2 a. Apparently broad rays actually aggregates of fine rays J 
b. Broad ra)'S solid or aggregates of coarse rays .. . . . . . 7 

3 a. Pores large in part, rarely in contact radially. Vasicentric tra-
cheids abundant. ..... . ... , • , ... . Lithoearpus, ff2urrcus (Fagaceae). 

b. Pores small to minute; often in contact radially. Vasicentric 
tracheids absent... . . . . . . . . . . . . . . . . . . . . ~ 

4 a. Vessels with simple perforations; fine spirals present. Ray aggre­
gates mostly confined to depressions in the stem. Carpinus (Corylaceae) . 

b. Vessels with multiple perforations. Ray aggregates irregularly 
distributed . . . . . . . . . . . . . . . . . · · . · · · · · · · · · · · · · · · 5 

5 a. Vessels with spirals ........ ........ . .. .. . . Cor)'/us (Corylaceae). 
b. Vessels without spirals ......... .. ....... . .............. · · · 6 

6 a. Intervascular pitting mostly opposite. Rays all 1 or z cells wide; 
aggregates common ......................... A In u.s (Betulaceae). 

b. Intervascular pitting alternate. Rays 1-4 (5) cells w1de; aggre-
gates rare .......... . .............. ... ..... Bttula (Betulaceae). 

7 n. Perforation plates with several circular openings. Ephttlra (Ephedraceae). 

b. Perforation plates not foraminate ... . .... ... .. · . · · .. .. · · • • · · 8 
8 a. Fibers with distinct to conspicuous bordered pits, at least in part. 9 

b. Fibers with simple or inconspicuous bordered pits . · · ·· ··· ····· 47 
9 a. Rays virtually all multiseriate and not in contact with. the pot;s· Aristolochia (Aristolochtaceae). 

b. Rays not all multiseriate and commonly in contact with the pores. 10 

10 a. Vessels virtually all solitary ........ . · · · • · · · · · · · · · · · • • · • · • • · 
11 

b. Vessels not all solitary ...•..•. ·· .. · ...... · · ...... · · ··· · .. · 34 
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11 a. \' asicentric tracheids present 
b. V asicentric trachcids absent ... · · · · · · · · · · ' · · · · · · · · · · · · • · 

12 

18 TROP1 CAL \'\'OODS 

.. ... .. ... ... . . ... ..... .. . . . .. ll 

12 a. Pores a~d tracheids forming distinctive radtal pattern in lnre ' 
wood. Ftbers not ~eptate. . . . . Lit!Jocarpus ff;uercus (Fa ace ) 

b. Pores and trnche~ds not forming distinctive p~ttern. Fibersgin ae · 
pan septate and tn parenchyma-like arrangement. 
V • . Htmiangium, Hippocratea (Hippocrateaceae). 

13 a. essels wtth sptrals, at least in parr. 
b. \'essels without spirals. . . . . . . · · · · · · · · · · · · · · · · · · · · 

1
4 

14 a. Perforation plates with few bars. Fib;;s· ~~h ·s~ir~ls. . . . . . . . . . . 18 

b. Perforation plates with man}' b Gan)'a (Garryaceae}. ars .. . 
I 5 a. Rays often more than 8 cells · d d ' · · · · · · ' ' · · 

1 
5 

Fibers with spirals. Parench W1 ed.~ up to '~o (2oo) cells high. yma triuse to retiCulate. 

b. Rays infrequenclr up to 8 c U 1~1/aresia mucronata (Icacinaceae). 
without spirals. . . ... . e s Wl e and 6o cells high. Fibers 

I6 a. Uniseriate rays rvpicallv lo .. p .. ... h . .. ... :........ . .... . . I6 
· w. arenc yma diffuse to reticulate. 

b. Uniseria te rays mostly high p h Vaccinium (Vacciniaceae). 
I ~~ I . arenc yma very sparse 
7 a. " u tiseriate ravs with 1 · · · · · · · · · 17 ' ong procumbent cells. 

b. Multiseria te ravs without 1 Staphylea (Staphyleaceae) 
· ong procumbent cells. · 

I8 ~· Consp~cuous rays few ..... , . .. . ... Gaylussacia (~'acci~iaceae). 
· Consptcuous rays numerous.. .... · · · · · · · · · · Kahma (Encaceae). 

19 a Larger r f · · .. · .. • · ' ays requencly too · · · · · · · · · 
1
9 

b. Larger rays typically less t~::o~ cells. high . . . . . . . . . . . . 20 

20 a. Larger rays 4-6 (8) cells wide. 5 ' rarely up to IOo, cells high. JO 
b. Larger rays up to I 5 • • ' . • • • . . . . . 

'21 a. Parench)·ma ve 'sometimes zo or more, cells wide. . . . . . . 21 
• ry sparse or a tl · · · · · · · 

2
4 

b Stmple in pan .....•...•. pparen r absent. Perforations often 
· Parcn~hyma fai rlv abund~·: · ·. · · · · · · · · . · · · 22 

exclustvdy multip-le t, dtlfuse to renculate. Perfora ci ~.. G . . . ons 
..... a. rowth ri . · · · · · · · · · · • • . . b G .ng~ present. Pores small . . . . . . . . 23 

. rowth nngs apparently absent p~ . .Psammisia (Vacciniaceae} 
, , · res very small. · 

·3 a. \ lessel-rar pit ting mosth- rath ti Caomdishia (Vacciniacene) 
Pates with n ' er ne to med' p r ' • 

b. Ves5el-ra. .u~erous tine closelr spaced b tum. en oration 
rather c ~ ptttl'!-g coarsely scalariform P a7 Ca(ilfo/a (lcacinaceae). 

'24 a. C 11 • oarse, wadely spaced bars . ~ oratton plates with 
e s)an multiseriate parts of . . . • . . uopttalum (lcacinaceae) 

sect. · raph' d rays greatly · bl . · 
b. Cells in mul' ~ c_ornmon. Pores few van a e tn size ( tang. 

ttt.enate p f · · • · · · · · sect.); raphides absent a~ts o rays fairly unif~;~· i~ . · .. .. ( . . . 25 
· ores rather to v saze tang. 

ery numerous ... • . ' • . 26 
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zs a. Parenchyma in d ose!)' spaced uniserinte bands. R ays u~ to. '20 

cells wide. . . . . . . . .. .. Curattlla (Dtllemaceae). 
b. Parenchyma irregularly diffuse, not in concentric bands. Rays up 

to JO cells wide . . . . . . . . . . ........ Daoilla (Dilleniaceae). 

z6 a. Pa renchyma diffuse and unila terally ahform. Pores in par t 
medium-sized to ra ther large. Vessel-ray pi tting medium. 27 

b. Parenchyma abundantly reticulate . Pores small to minute (exc. 
in Poraqruiba). . . . . . . . . . . . . . . . . . . . . . . . . . 28 

27 a. Procumbent ray cells mostly sclerotic. Pores medium-sized. 
Densi ty high . . . . . . . . . . . . . . . . . . . . . Emmotum (lcacinaceae). 
b. Ray cells not sclerotic. Pores large. Density medium. 

Dmdrobmtgia (Jcacinaceae). 

28 a. Vessel-ray pitting all very fine.. . . . . 0 /loschulzia (lcacinaceae). 
b. Vessel-ray pitting coarsely scalariform, at least in part . . . . . . . 29 

'29 a. Pores medium-sized in part; not verr numerous Poraqutiba ( lcacmaceae). 

b. Pores all small; very numerous ... .. • ..... M etteniusa (lcacinaceae). 

30 a. Parenchyma very sparse . .. . ...... . .. . .. . . .. ... . . . . . .. . . . .. 31 
b. Parenchyma diffuse and in short tangenual itnes. . ...... . .... . 32 

31 a. Multiseriate rays with strata of long procumbent cells; vessel-ray 
pitting opposite, rather fine. . . . . . . . .. Staphylea (Staphyleaceae). 

b. Procumbent cells absent or short; vessel-ray pi t ting coarsely 
scalariform . .. .. . ..... ... . ... . ........ . Macltania (Vacciniaceae). 

31 a. R ays up to 25 (30) cells high. Vessel-ray pitting fine and opposite 
to narrowly elongated and scalariform. H eartwood light to dark 
reddish brown, often more or less oily. . . ..... Cy rilla (CyriUaceae). 

b. Rays up to 50 or more cells high . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
33 a. Growth rings distinct. Vessel-ray pitting with tendency to sca.lari­

form. Heartwood brown to reddish brown, sometimes with green-
ish hue; sharply demarcated from the sapwood. Cor1111S florida (Cornaceae). 

b. Growth rings absent or poorly defined. Vessel-ray pitting fine, 
without tendency to scalariform. Heartwood brownish, merging 
gradually into the sapwood ...... . . .... .. T ermtroemia (Theaceae). 

34 a. Parenchyma in fairly uniform closely spaced bands within the 
growth ring. Perforations typicaUy simple. Fiber pits small. . .. . . JS 

b. Parenchyma otherwise. Perforations simple, multiple, or both 
together. Fiber pits typically large. . . . . . . .. . . . . . . . . .. . . .. . . 40 

35 a. Parenchyma bands mostly independent of the pores.. . . . .. .. . . Jb 
b. Parenchyma bands mostly associated with the pores in scallops 

or festoons between the large rays . . .. • . ... · .. ··· · · · · ·•·· · • · 37 
36 a. Pores small; fairly numerous. Larger rays up to 11 cells wide and 

too cells high • .. . . •... . . • .. , • . . . .• . ... • ulgtlfa (Thymdaeaccae). 
b. Pores large in part; few to very few. Larger rays up to 1 S tlO) 

cells wide and 200 or more cells high . . •. .•.. Panopsis (Proteaceae}. 
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37 a. Pores comparatively few, rounded; in tangentially arranged 
clusters often appearing as though suspended from the paren-
chyma lines. Fibers very thick-walled ... . ... . Roupala (Proteaceae). 

b. Pores numerous, angular; crowded in narrow arcuate bands. 
Fibers with thin to moderately thick walls . . . . . . . . . . . . . . . . . . . 38 

38 a. Vessels with spirals.... . .......•... . Gueoina (Proteaceae). 
b. Vessels without spirals.. . . . . . . . . . . . . . . . . . . . . . . . . . 39 

39 a. Pore bands mostly 1 or 2 pores wide ...... Embothrium (Proteaceae). 
b. Pore bands mostly 3 or 4 pores wide . . . .. Lomatia (Proteaceae). 

40 a. Rays all homogeneous or nearly so. . . . . . . 41 
b. Rays decidedly heterogeneous, at least in part . . . . . . . . . . . . . . 43 

41 a. \:essels ';ith spirals; pitting alternate; perforations exclusively 
Simple. \ ertical traumatic gum ducts common. 
, . . . . Prunus u rotiua (Rosaceae). 

b.'· essels Wl~hou~ sp1rals; p1tt10g opposi te to scalariform; perfora­
tions muluple m part. Gum ducts absent. . .. . . . . . . . . . . . 42 

42 a. Many. rays 1-3 ce~s wide. Perforations predominantly simple. 
Pores mfrequently tn ~on tact radially .... . . . ... Fagus (Fagaceae). 

b. Few rays 1-J ce~s w1de. Perforations predominantly multiple. 
Pores frequen~ly 10 co~ra:r radially. . . . . . Platanus (Platanaceae). 

4J a. Large rars Wlth mulosenate sheath of square or upright cells 
surroun~mg one or more cores of slender procumbent cells. Fibers 
septate 10 parr. Perforations multiple Rilm (G 1 · ) 

b Ra)·s with h h th F' · · rossu anaceae . 
· . out sue s ea s. 1bers nor septate . . . . . . . . ... 

44 a. Perforations simple . . . . . . . 44 
b. Perforations multiple. , ............ ::::: · · · · · · · · · · · · · · · · · · · 4~ 

45 a. Rays up to 30 cells wide · · · .' · · · · · · · · · · · · 4 
b. Rnys not over 

10 
cells .' · · · ·• · · · · · · · : · · .lbatta (Asclepiadaceae). 

4
6 a p h . . Wide·· · · · · · ./Jncutrotlzyrsis (Flacourtiaceae) 

. a rene } ma m short tangential I' d d' f[ . 
arranged. \' esscls and fibe f •~es a~ . I us~. Pores radially 
chalk}' white rs o ten With disnnct spirals. Heartwood 

b. Parenchrrna ·absen; ~~· ~~ · ·. · · · · · · · ·p · · . Ilex (Aquifoliaceae). 
arrangement. Vessels and ~b spar~\ ores _not m definite radial 
dish or brownish ers wn out sptrals. Heartwood rcd-

47 a. Included phloem p·r·e· · · · · .' · · · · · · · · · · Turpinia (Staphylcaceae). 
b I I 

sent 10 suands s , (L . · nc uded phloem abs · · · · · · 1ryt11nos ogamaceae). 
48 a. Strands of unlignlfiede:t}··l" " .... ·h• · · · · · · · · · · · · 48 

em parenc yma present. 

b. Suands of unlignilied X}•lcm hMyriocarpa, Urera (Urticaceae). 
49 R 

. parenc yma absent a. ays wtth aggregates of hi I . . . • . . . . . • • • • • . 49 
b. Rays without such aggreg~t n-wa led resmous ceiJs .. .. M )' rsinaceae. 

So a RadiI es ..... . .a gum ducts present. ... • . . .. . ............ • • . . •.. .. so 
b. Radial gum ducts absent '.... . . . . . . . . . . . . . . . . . . . . . . . 51 

51 a. Per'o . f • .. • • .. .. .. .. .. .. 
1' rauons o ten mulripl · · · · · · · · · · · · · · • · · · · · 5• 

b. Perforations all simp! e 10Jarr. • · · · · · · · Ortopana>.· (Araliaceae). 
e. •.... mdropanax, Sciadmdron (Araliaceac). 

'll 
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0 
en radial channels present. ··· · ··· · · · ··. ::: : . . . . ........ . . 55 

5'l a P I b t · · · · · · od b. Radial channe s a sen ... ..... .' .. f Ill gth of the intern es . 
. Rays all multiseriate and extending u en Piper (Piperaceae). 

53 a. . ... .. ... · 54 
b Rays of various widths and height~ ... . . . ·;metimes abundant. 

. Parenthyma paratracheal and diffuse, s ...... . . . Caccaceae. 

54 a. Fibers frequently.septate. · · · · ·h · ·1· Fib~;; ~o·t septate. 
b. Parenchyma sparmgly paratrac ea. Bocconia (Papaveraceae). 

56 
59 ood 

res in Aame-like or dendritic arrangement ....... . 

55 a. Late-w po ed .... · .. · .. · 
b. Late-wood pores not so arrang . ... ·. . . . . . . . . . 

s6 a. Parenchyma finely but abundantly reucula~;emontia (Sterculiaceae). 
. ul . . . . . . . . . . . 57 

b Parenchyma not rene ate .. · · · · · · · · · · · · · · · · · . 
· h h larger rays are not stoned. 

57 a. Ripple marks present, t oug Bacclwris (Compositae). 
ss 

b Ripple marks absent. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · all 
S8 a. Rays poorly defined on cross and tangential secti?ns, the ce~s 11 

. upright or irregular; widths up to 8 or ro cells; ~~ ~o (~~n:b:ceae). 
b R~hy:rsh~;P~Y 'ci~fi~~d,· ili~ ·c~Us. ~it ' ~~aii,' ~~s.cly ap~~~umbent1or ) 

· · 1 · d ]otima (Santa aceae • 
square; ptts to vesse s '2-SIZC ••• .. • . • • • • • • • · 

59 
a. Pores (and parenchyma) in scallops and festoons between the 

(s 6- bo ) Proteaceae. 
large rays. ee 3 39, a ve. • . · · · · · · · · · · · · · · · · · 6o 

b. Pores not so arranged ...... . . . .. .. . .. .. . ... . · · · . · · · · · 
6o a. Late-wood pores in ulmiform arrangement. . . ....... . · · · · · · · 

b. Late-wood pores not so arranged . .. . ...... . . .. .. .... .. . · · • · 

61 a. Vessels with spirals ..... . . .. . .. . .............. . .... ··· · ··· 
b. Vessels without spirals ....... ....... ... .. ... ·.· · ··· · · ·· ·• · 

6'2 a. Ripple marks present, but often poorly defined ... .. .. . . · · · · · 
b. Ripple marks absent . .. . . . ... . . .. .. . . .. . . ... · · · · 

63 a. Rays homogeneous or nearly so; virtually aU multiseriate, mostly 
4- 8 (12) cells wide... . . . . . . . . ...... .. Berberi.s (Berberidaceae). 

b. Rays heterogeneous; variable in width, mostly 1- 4 (6) cells wide. 
Baccharis (Compositae). 

64 a. Early-wood pores large. . . . . . . . . . . . . . . . . . . . . . Ctllis (Ulmaceae). 
b. All pores small to minute. . . . . . . . Collttia, Discari<z (Rhamnaceae). 

65 a. Parenchyma reticulate. . . . . . . . . . . . . . Fouquieria (Fouquieriaceae). 
b. Parenchyma not reticulate... . . . . . . . . . . . . . . . . . . . 66 

66 a. Larger rays 1cr4o cells wide; with complete multiseriate sheath 
b of upright or square cells ................. Ribts (Grossula.riaceae). 

·Larger rays 7 or 8 cells wide; without sheath .. . Vittx (\' erbenaceae). 
67 b. ~essels virtually all solitary. . . . . . . . • . . . . . . . . . . . . . • . . . • . 68 

· essels not all solitary. . . . . . . . . . • . . . . • . . • • . . . . . . 6c} 
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Sa. Perioran',ons muluple, the plates \'en.· Jon . . . 

coarse. I arenchyma spannglv paratrach I g \'c.s-~cl-ray pnung . ea. 

b. Perforations ~imple. \ 'essel-ra,. . . Hrdyosmum (Chloranthaceae) 

fi I 
. , pnung ,·en· fine J> • 

nc \' renculate . · arcnchyma 
,.,. · • • · · · · · · · · · • · · · · · Jfrmtingia ( El . ' 
ory n. Rtpple marks present, but not alw . . • acocarpaceae}. 

b. Rtpple marks absent. . ........ -~~-~ ~~~t.I~Ct. • • · · · · · . . • . . . 7o 
7° n. R ays all multi~eriate (•-I , 11 : · · · · · · · · · · · · · • · · 87 

anches); rarely in contact-~-~~ sthv.ide) and \'Cr): h!gh (up to 4 
b. R n)S of \'arious sizes· oitcn in e pores . Cor~arsa (Coriariaceae) 

R . . . • contact w1th the po . 
71 3 • R)' ""!th nle celb......... res .... · .. . .. 7 1 

b. Rays w1thout tile cells. • . · · · · · · · · · · · · · · · · . . 71 
72 n. 'Iilc cells small • · · · · ·' · · · · · · · · · · · 

b. 'lilc cell~ large:· · · · · · · • · · · · · · · · · · · · · · .. Guazuma (Stercu·l:.. 
7
)
3 

, · • · • ·.••••. • • }J taceae . 
73 

11
• '.cs~cls w.irh spirals •........ • · · • · · · · · ampta (Bombacaceae). 

b.\ cssels Without spirals .. ·".. · . Tilia (1"1' • ) 

7 P 

. . . . . . 1 wccae 
4 a. arenchvma coars I . . . . . . . . . . . . . . . reticular~ e y paratracheal, confluent or b d d.. .. 74 

b p · · • · · · · · · · · ' an e · not 
. arenchyma reticulate .a.t ~~~- ·....• . . . . . . . . . . , 

75 a. Larger ravs i f ' t 10 part .·.. . · · · 75 co •. n requently O\'er 6 cells 'd . • .. .. .. .. .. . .. . 79 
arse. WI e vessel r · · b I a ••... · · · · · • · •. • c -ar pitting very 

. c~l~~ic7;:·~-!:~lu;:tly_ m_ore th·a·; 6: ·i~· so~o:~s7:ra ( Bombacaceae). 
76 a. Vessel . ' . - y panng not ven · coar • nces up to 20 , 

pns \"estured p : :.e · • · . . . . . 
hands; cells fusiform. o a_renchyma m fairlr uniform . . . ·. 76 

r m 2-celled strands. conccntnc 

b \' . . · ~~el ptts not vestured p Erythn n (I · 
hands; cells 2-8 u all . arenchyma not in un"f. a .egununosae). 

77 a. Ray cells small' dsuf . y .;., per strand .. . . 1 orm concentric 
· "b an a1rh· u ·r . • . . .• \'lSI ly storied h I • nliorm m shape ( . . . . . . • 77 

' t e arger ones occupving ~- ta?g. sect .); all rays 
b j{ · ~ 4 tiers • 

· ay cclb variable 1n l>ize ( Bastardi · 

8 

rays apparently nor stor" ~ang. sect.) ; sheath cells opm (1\ralvnceae). 
7 a. Sheath cells I lC: •• • • • • • • • present; larger 

b Sh most y small . . . . . . . 
· enrh cells large. . • · · · · · ·. . . Bas i/o ·l · : · · · · · 78 

79 n. Septate fi hers abu d .. .. . .. .. .. . rt xy lo!l (Sterculiaceae) 
b s • n ant · · · · •' rrr 11 1 (S · 
· · c-ptate tiber~ abs · ·; · · · · . . . . . . . '

1 

• rc rculiaceae) 
So u c:n t or •cw · . . • 

a. n cnrtwood · h . " .. .. .. .. 8 nc reddish brow h . . . . . . . . . . . o 
' n; s arpl}" defined .. . .. .. 81 

u. He.lrtwood d II b B . u rown· not h I ombacopsis (R ' 5 nrp }" defined ombacRccac) 

81 a. l'arcnch · · Bomb . . h.l'arench~·mm~ m parlt in broad bands. ax, PacMra ( Bnrnbncacene) 
8 ; .. retJcu ate h h . . . . . . . 

2 a. ~arench} mn hand com r r~ug out growth ring ;.~~~ i~. :. . . . . 8l 
nng; long axis of cell posl_ng most of early wood f wtdc bands. 8J 

s verucal o each gr h . . . ..... Caoa,il/nia ( B owt ombacaccae). 
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b. Parenchyma bands very irregular in width and distribution· cells 
with longest axis radial. . .. . .... . .. • ... . ••... dpt;ba c hliaceae) . 

83 a. Ray cells distinctly 2-sized, the small interior cells surrounded br 
an i_rregular sheath of large cells (tang. sect.). Parenchyma cells 
stoned. . .. : .•... : • ....... : .... ChodJitl, Ctibn ( Bombacaceae). 

b. Ray cells farrly umform tn s1ze (tang. sect.) : sheath cells few. 
P arenchyma cells usually not storied .. . . . . • . . . . . . . . . . . . . . 8.;. 

84 a. Vasicentric parenchyma abundant. ...... Strr(IIH.1 (Sterculiaceae). 
b. Vasicentric parenchyma not abundant. . . . • . . . . . . . . . . . . . . 85 

8 5 a. \' essel-ray pitting very coarse . • . ... . .... 8ffnoullia ( Bombacaceae). 
b. Vessel-ray pitting not very coarse . . . . • . . . . . . . . . . . . . . . . . 86 

86 a. Pores large in part. Vessel-ray pitting fine. . Gotlhnlsia (Tiliaceae). 
b. Pores small. Vessel-ray pitting medium Tlttobroma (Sterculiaceae). 

87 a. Parenchyma reticulate. . . . . . . . . . . . . . , . . . . . . . . . . . . . 88 
b. P arenchyma otherwise (or absent) . . . • . . . . . . . . . . . . . . . . . . . . 96 

88 a. R ays with tile cells. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 89 
b. R ays without tile cells.. .. .... .... .. .. .. .. .. . . . . . . 90 

89 a. T ile cells small. Vessel-ray pitting fine . Morto11iodmdron (Tiliaceae). 
b. Tile cells large. Vessel-ray pitting coarse .. . . Qd,romn ( Bombacaceae). 

90 a. R aphides present in some of the parenchyma strands . .\lorinda (Rubiaceae). 

b. Raphides absent. . . . . . • . . . . . . . . • . . . . . . . . . . . . 91 

91 a. I ntervascular pitting very fine.... . • . . . . . . . . . . .. . . . . .. . . 9z. 
b. 1 ntervascular pitting medium to coarse. . . . • . . . . . . . . . . . 93 

92 a. Vessel-ray pitting all very fine. ,\[atisioJ, $2uararibra (Bombacaceae). 
b. Vessel-ray pitting distinctly 2-sized, very fine and coarse. GtiJtatia (Lecythidaceae). 

93 a. R ays infrequently up to 8, mostl)' less than 6, cells wide; cells 
irregular in iorm (tang. sect.) ... . . . • . . . • . . . . . . . . . 94 

b. Rays frequently more than 8, sometimes up to 15 (:o), cells ""ide; 
cells rounded and fairly uniform (tang. sect.) ... 95 

94 a. Pores medium-sized, thick-walled. tr,ber~ with medium walls and 
cavitv....... .. .. . .. .. .. ....... . Gyra,tthtra (Bombacaceae). 

b. Pore~ small, thin-walled. Fibers with \'Cry thick walls and minute 
lumen. .. . .. . .. . .. .. . .. .. . .. .. . . .. Diuoplwra (lcatinaceae). 

95 a. Uniseriate rays few. Parcnchvmn distinct with lens. • (',-ias (I.ecythi'tiaceae). 

b. Uniseriatc rays numerous. Parenchyma scared}' visible with 
lens . .• . . , ... ... . .. , . . . . . . . • . . . . . •... Thtobromn (Stcrculiaceae). 

96 a. Parenchvmn in narrow bands forming a spider-web pattern with 
the rays·. . . . • . . . . . . . . . . . • . . . . • . . • • . . .. · · · · • · · · · · • · · · · • · 97 

b. Parenchvma otherwise (or absent) ...... · · · .. • · · · · .. · · · · .. • 9
8 

97 a. Parench;·ma bands onl)' 1 or 'l cells w\de: Pores not tangentially 
arranged. Uniscriatc rays few; cells squansh. . . .. . . · · · Anonaceae. 
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b. Parenchyma bands 1-4 cells wide. Pores often tangentially 
grouped. Uniseriate rays numerous; cells frequently upright. 

Panopsis (Proteaceae). 
98 a. Parenchyma abundant in moderately to very coarse concentric 

bands or aliform-confluent, at least in late wood . . . . . . . . . . . 99 
b. Parenchyma otherwise (or absent). . . . . . . . . . . . . . . . . . . . 105 

99 a. Ring-porous . .... .................................. . 100 
b. Diffuse-porous ...........•. . .............. , .. , ...... , .. 102 

100 a.\' essels without spirals; pits vestured. 
Sophora af/inis (Leguminosae). 

b. Small vessels with spirals ......•.......... , ..••......... , .. 101 

101 a. \'essels filled with tyloses in heartwood; pits not vestured. Rays 
heterogeneous in part; pits to vessels medium-sized to large. 

J\1oru.s (Moraceae). 
b. Vessels without tyloses; pits vestured. Rays homogeneous; pits 

to vessels rather small ................... Gledit.ria (Leguminosae). 

102 a. Parenchyma in fairly regular concentric bands more or less inde­
pendent of pores. Anonocarpus, Clarisia, Ficus, Trophis (Moraceae). 

b. Parenchyma aliform and conBuent into irregular broken or 
anastomising bands . .................... .. . ,, ............. lOJ 

lOJ a. Fibers septate. Uniseriate rays few. 
Castilla, 0/mdioperr!Jra (Moraceae). 

b. Fibers not septate. liniseriate rays numerous ............... 104 

104 a. \ 'esse! pits vestured; vessel-ray pitting fine to medium. Pores 
large to very large. Parenchyma distinct without lens; crystallifer-
ous cells often distended. Traumatic vertical gum ducts some­
times present. ............•.... . .. . .... Yochysia (Vochysiaceae). 

b. \'esse! pits not vestured; vessel-ray pitting very coarse. Pores 
rather large. Parenchyma rather indistinct without lens; crystal­
liferous cells cubical. Gum ducts absent. . .... Coussapoa (Moraceae). 

105 a. Raphides in some of the ray cells ..........•..•....• , , . . . • . . 1o6 
b. Raphides absent. ..... , .......... . ..... , . . . . . . . . . . . . . . . . • . . 107 

1o6 a. Pores distinctly 'l-sized, the small ones Battened in radial rows. 
Intervascular pitting coarse, mostly scalariform. R ays up to 15 
cells wide; nearly homogeneous; vessel-ray pitting scalariform. 

Yitis (Vitaceae). 
b. Pores not distinctly 2-sized. Intervascular pitting medium, alter­

nate. Rays up to 8 cells wide; decidedly heterogeneous; vessel-ray 
pitting not scalariform. . . . . . . Marcgraoia (Marcgraviaceae). 

107 a. Perforations all multiple. . . . . . . . . . • . . . .•. , . , ...... , . 10 8 
b. Perforations exclusively or predominantly simple. . . . . . . . 110 

108 a. Intervascular pitting coarse, typically scalariform. R ays some­
times r 5 cells wide. Parenchyma sparingly diffuse. Tyloses a~~nt 

Mollinedia (Momm1aceae). 
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I . t' n rather tine rarely sea amorm. ays rar ' 
b. lnte;;~cuc:~t~i~; Parenchy~a apparently absent. Tyloses 

1 up ...................•..... 09 common ...... . ... . . . .. . . . . f h 

d. II ranged because of the close spacmg o t e rays. 
109 a. Pores ra Ia Y ar ' Carpolrochr (Fiacourtiaceae). 

b. Pores not in distinct radial arrange~enth, .the raRy.s be!n(g\'i~f:;cae). 
. ced , .. .. .......... . amp tfTO.'(, mort 

widely spa , .' . Boldta (:'>Ionimiaceae). 
110 a. Vessels with spirals....................... .. ur 

b. Vessels without spirals.·········· . "· .. " .... · · 
I r I 11 

a. Intervascular pitting opposite or sea aruorm............. I 14 111 
b. Intervascular pitting alternate.·· ·· ···. · · ·" ·"" · .. 

I . . l g scalariform Fibers septate. 
II'l a. I ntervascu ar pmmg on - · Clusia, Tooomita (G~tciferae). 

. . . II pposite with local tendencies to 
b. I ntervascular p1ttmg typica Y 0 ' . • . . . . • .. 113 

scalariform. Fibers not septate ..... , . . . . 
II 'de· most of the cells large, square or 

IIJ a. Rays nearly all s-r~ ce 5. WI ! ed MmiUiia (Loasaceae). 
upright. Pores up to medJum-s~z . . . ~o ~~.cells wide· many or 

b. R ays mostly less than s, somet~mes up ll Sloanta (EI~eocarpaceae). 
most of the cells procumbent. ores sma . n 

, . th fiber intrusions giving hernng-bone .pattern o 
11 4 a. Large rays WI • ed h small ones in long mulnples ..... l r 5 

cross section. Pores 2-srz • t e . . Pores not definitely 
b. Large rays without distinct fiber :r::::~ally medium-sized .. 116 

2-sized, mostly small to verr sma ' • " I . al'' d fre-
d eh· to rather nne ) uorm an 

11 5 a. Parenchyma abun ant; coa_rs 1 ed \.lono"l""'x (Leguminosae). 
I fl t Vessel ptts vestur · ·' r •· .1 • el 

quent y con uen : ·:· racheal and finely terminal. \ ess 
b. Parenchyma spanngl} parat rloziz hus ama-..onicus \Rhamnaceae). 

pits not vestured .. · · · · ·1mp :YP . . .. • 117 
1 16 a. Rays virtually all.mu.ltisenate . · · · · · · · : ::::::::: .. : ........ 123 

b. Rays not all mulnsenate .. ,. ......... . ......... u8 

ll? a. R ays homogeneous or nearly so.·· ······::::::::: ........ .. 119 
b Rays heterogeneous· · · · • · · · · · · · ········be \'esse! pitS \'ts-

118 a: Fibers septate. Ray ce~~ws~~~~e.r~:~~~~- S)~~·meria (~olygon~ceae). 
tured. Heartwood red-b II I rge short procumbent. \ esse! pltS 

b. Fibers not septate. Ray c~ 50~ • ........••... , . . . . . . . . . • • 120 
not vestured. Heartwood )C:ll fi·~ Thtophrasta (Theophrastaceae). 

II a. Pores not much larger than the r~bers. 
9 b. Pores considerably larger than~: oi'a Jacguinia (Theophras~aeeae). 

a !/ ' l\1 yrsmaceae. 
. ············· 120 a. Fibers septate ...... , . , . . . . . . . • . . . . . . . . . . . . . . . . ..•. I'll 

b. Fibers not septate· · · · · ·: · · ··'·''~.'~II very small. . 
I~ I a. Pores rarely in contact wtth the ray Antirrhinum (Scrophulanace~~~ 

. ct with the rays .. ···· · · · ·""" 
b. Pores frequently tn conta . . medium, not scalariform. . 

1~2 a. Pores all small. \'esseJ.ray pitting Siphocampy/us (Lobebacuc). 
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.., Jar, tending to scalarifo~m. · .. ~sel-ray pitting coarse and ir 75 
1 •3 a. Intervascular pit tin . · ·' · · · · · · · Bouonia (P regu. 

ing to scalariform g medium to coarse; vessel-ra . ~paveraceae). 
b. Intervascular and ..... 1................ y PJtttng tend-

vesse ray p' · · · · .... 
I'24 a. ~~hers septate..... - lttmg fine to very fin~:::::······· 114 

b. hbers not septate . .' .' .' · · .. · · · · · · · ·: · · .... 1/ trnonia (C · · · · · ·. 12
5 

1'25 a. Parenchyma fine! ter.: ....... . Cit6adium, Tmaria (C::pos~tae). 
Aucnt. Pores ten~in ':n~; also narrowly vasicentric posltae). 
Fibers not septate g diagonal or concentric arr to con. 

b P h · · • · · · · angement 
· arenc yma absent or ve • · · · • • • • · · · · • • · · • · Pttrta (Verbe · 

centric arrangement F'b ry sparse. Pores not in diagonal naceae). 
126 a J> . • 1 ers septate. or con-

• ores crowded b , h . · .... · ...... } t e rays mto 1 "" .. · ..... 126 
mon to abundant in the ·rays. ong rows or series. Crystals com. 

h p Cauaria H t 
. cro}~::al~of.t in disbtinct radiai arr'::~:s::.~~n,RRyanlia (Flacourtiaceae). 

ew or a sent. . · ays ess numerous· 

12
7 B d ...... ·.. ' a. ,roa r~ys with many procumben ...••..................... 127 

\ esse\ PIts vestured . . . . . . . . . E t eel~, roun~ed on tang. sect. 
b. AU rays coarse-celled, without dis~'::af'a, Ftrdmandusa (Rubiaceae). 

uS a. Ray cells all flattened h ct y procumbent cells... . . . 128 
lured...... .... . . . exagonal (tang. sect.). \'essel pits ves-

b. Ray cells not all fiatt~~~d ·h · · · · · · ·
1
·(· • • • · • • • Coussarta (Rubiaceae). 

\'estured. . ......... exagona tang. sect.). \'essel pits not 
· · · · · · · · · · · · · · ··· Eupatorium (Compositae). 

CCRRE~T LITERATURE 
Economic plants of St. John U S v· . 

H. \VooowoRTH. Harr;ard 0:n/ ~gm Islands. By RoBERT 
2o-5 • . Apr ,.. ,.. 1 v. ot. At us. Leaflets I I • 2 . 

7 
'T' ....... , 943· . . 

~n annotated list of the plants of th . I 
lowsng classifications: Food pla t . 1 e IS and under the fol-
poiso~ous _Plants; medicinal pla~~s~ ~l~~t~se~h~o~ fish dbait; 
essentJ~I ods; dye plant; plants used a. . . c pro uce 
for theJr wood; fiber plants; ornamental :a,~~o;a·p~ p_lants used 
and weeds; .and miscellaneous. Both c~mm~~ ;x'r~s. ~la~lfits 
names are g

1
ven. nc sclclltl c 

Nouveautes dans les palmiers royaux de Cuba . 1 
B)' J:"R

1
' -

1 
E I , ,,~ . d onenta. ~ ~. ..Eo:-:. J.vJemortas e Ia Sociedad C b I 

fl
. 

1 
. · \ r 

1 1
, 
1
. u tlna 1 e 

ts ona J. tlltlra •t: tpe Poey 17: I; 1943. 
As a. ~esult of studies of the specialized flora of the rc ion 

()f Ma1st, three new species are described: Roystoma knis 
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Le6n, Palma de Seda, R. uiolacea Leon, Palma CrioHa Azul 
or Palma Roxa, and R. stella/a Le6n, Palma Blanca. The 
ordmary, popular dtstinctton made in Cuba between Palma 
Real with ventricose, tapering trunk, and Palma Criolla with 
cylindrical stem, refers only to two age-phases of R. regia.­
B. E. DAHLGREN, Field 1l1useum. 

The Caribbean Forester. Pub. quarterly by Tropical Foresr 
Exp. Sta., l'.S.F.S., Rio Piedras, Puerto Rrco. Vol. n·: 
3: 99""144; April 1943· 

CoNTENTS 

Headquarters office and laboratory building completed (r p., 2 plates), by 

RALPH A. SHUI.l.. 
A seed storage study of some tropical hardwoods (pp. 9g-1o6), by Jose 

MARRERO. The manufacture of shingles from local woods in Trinidad and Tobago 
(Io7-111), by R. SMEATHERS. 

Classification de arbres l latex et l secretions de gommes, resines et 
matieres colorantes aux: Antilles francaises (112- IZJ), bv H. STEHLE. 

Future may see mahogany forests in Florida (1zrn8l, by S. J. LY'OCH 

and H. S. WoLrE. 
Retention of creosote oil in the wood of Pinus occidentalis Swartz! 129-

131; reprinted from Tropical Wood.' :\o. 71), by E.. S. HARRAR and D. G. 

REID. Forests and forest entomology (IJl- 134), Lu1s F. ~t."RTORELL. 
The importance of race in teak, Tectona grandis L. (13)-139), by J. S. 

BEARD. The Las Cobanitas carnpeche plantation (14o-14J; ::t figs.), by FRA~h. H. 

\\'ADS WORTH. 

Una nueva especie de Pinus mexicano. By :\L\xi:-.n!'O ~lAR­
Tba:z. Madroiio ;: 1: 4-8; 1 text fig., I plate; January I943· 

The new species, Piuus J)ouglasiaua :\lartinez, is a tr~e 
about 65 feet high and 1 'l 20 tnches 111 d1a~1eter gro",ng m 
Sinaloa, Nayarit, Jalisco, l\1ichoadn, :\lcxiC?, Oaxaca, a!1d 
probably also in Guerrero. It is a s-needle Pme, perhaps m­
cluded by Shaw under P. psezuiostrobus, var. /elt~~ifolia ~Benth.) 
Shaw. Its pnncipal associates are P. Lumholtztt, P.lezoph)'lla, 
and P. oocarpa, but it somewncs.occurs 10 pure sta~ds. Its 
soft, white wood is used locall}' tn house constructton and 

furniture-making. 
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Tres especies nuevas mexicanas del genero Abies. By MAx­
I~II='O 1\IARTf='EZ . . -ln. lnst. Bioi. (Mexico, D .F.) 13: 2: 
611-634; 10 text figs.; 1943· 
Three !>pecies of Abiu are described, bringing t he to tal 

number of Mexican Firs to eight. T he new ones are named 
dbies durangmsis, A. mexicana, and A. f/ejari; all of them 
attain large size on good sites at elevations of 2200-3000 
meters above sea level. 

Nuevas fanerogamas del S. 0 . del Estado de Puebla. By F . 
M tRASD \. An. Ins/. Bioi. 13: 2 : 451-462; 5 figs.; 1943. 
The proposed new species of Mexican t rees are Bursera 

1/ejar-Vazquezii, Cedrela poblensis (vern. name Cuachichile), 
7atropha Riojae, and Fouquieria Oclwtermae (Rabo de Iguana). 

Botanica general colombiana. By j Esus l\1. D uQUE J ARA-
MILLO. ~lanizales, 1943· Pp. 400; 7 x 9~; illustrated. 
A text book of general botany published by the Govern­

men t for official use in the schools of Colombia. Of special 
interest to wood technologtsts are the classifications of native 
commeraal umbers according to their properties and uses 
(pp. 174- 1j6), tables of mechanical properties of 100 woods 
(pp. 34o-341) , and the "Diccionario taxon6mico de Ia flora 
industrial de Colombia" (pp. 34~381). 

0 palmito eo coco nos usos cul.inirios no Brasil. By GRE­
GORIO Bo :-:DAR. Boletim do J1inisterio de Agricultura, Rio 
de Janei ro, (1941) 1942. Pp. 23. 
On t he use of palm cabbage (palmito) of the Coconut and 

other palms, and of coconut "milk" (Ieite de coco) expressed 
from t he grated fresh albumen. Since the cabbage includes 
the terminal bud and its removal is fatal to the palm, t he 
planting of Coconut and other palms for palm-eabbage is 
recommended, either as special plantings (e.g. of Euterpe 
and Allalea) or, in case of Cocos, halfway between the 8-
meter rows of new Coconut plantations. Of the 625 plants 
thus grown per hectare, 469 may be cut for their cabbage in 
fou r or five years, leaving the usual I 56 to develop.-B. E. 
DAHLG REN, Fitld Museum. 
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As ceras no Brasil e o Licuri, Cocos coronata Mart., na 
Bahia. By GREGORIO Bo:"'DAR. Boietim ~o. r r, I nstituto 
Central de Fomento Economico da Bahia, 19.p. Pp. 86; 
6)4 x 9; 18 plates. 
After an introductory account of waxes in general and 

vegetable waxes in particular, the most important of whi~h 
for forty years has been Carnauba palm wax, the body of th1s 
bulletin treats of the L icurl palm, Cocos (Syagrus) coro11ata, 
which until a few years ago was almost completely unknown 
as a source of wax. There is a discussion of its vario~s cor.n­
mon names, its taxonomy, physiological chara:t~nst1~, dis­
tri bution abundance (estimated number five btlhons) m the 
State of Bahia, and its utility (principally yield of.oil as well 
as wax), which is followed by an account of the htstory and 
development of licurl-wax production from. a few pounds m 
1935 to 1000 tons in 1940 and ':300 tons m 19.41. The r~­
tionale of gathering and recent unprovements .m the ru~t­
mentarv mechanics of the industry are explamed. a?d tl­
lustrat;d and the physical and chemical charactensttcs of 
the wax are compared with those of Carnauba. Other m~tter~ 
considered are Licurl oil and by-products, the econo~mcs ot 
the destruction of the palm by requirements of .agnculture 
versus its protection and planting, and finally msect ene-

mtes. . h 
A preliminarv paper on the subject by the same aut or 

was noticed in ·Tropical Woods 69: 38 a few. years ago, and 
include reference to an article from an Enghsh source re~er­
ring to the same product as "Ouricury" . wax, a co~fusm.g 
name now definitely abandoned by the mdus~ry, stlce 

1
} 

belongs preeminen~ly t~ a well-known Amazoman pam o 

very different relattonshtps. b h 
The Cauassu wax of Pa ra, tentatively referred Y 1t ef 

, Orb· · 5 from the large ea 
author to a palm, Babassu, tgnya, 1 f 
(caa-assu) of a Marantaceous plant, Ca/athea, a source 

0
d 

. . h b kets and hampers use 
leaves for lmmg the open-mes as F' ld 

h 
. l f b gs-B E DAHLGREN, u 

on t e Amazon 111 p ace o a · · · 
Museum. 
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Wood structure of Ryania. B Y ~1. W. BA~~A!I.". dm . J ourn. 

Bot. 30: 5: 351 · J<t;; 1 pl. wtth 8 photomicrographs, 1 text 
fig. with :19 dra\\IOgs ; i\Jay 1943· 
Results oi the study of 8o wood samples of roots, stems, 

and twigs representing s1x species of R_wmia (Patrisia), a 
small fl acouniaceous genus of shrubs and small trees of 
tropical America. The wood IS of mterest to pharmacologists 
because of its poisonous CO!ltent. The anatomical details 
ha,:e ~~n carefully sr~died and described, but "the range of 
'?r~ah1hty ~~ ont.: spec1es extends deep mto that of the most 
sumlar spcctes. Shght specific differences a re indicated, but 
as a n~le the d1ffcrences are too small and the variability too 
grea~ lor an): of these c_ha~acters, taken alone, to have diag­
nostiC value Ill d1stmgu1shmg species." 

The ~aliaceae of China. B} H UI-Lnr LI. Sargmtia (Jamaica 
Plam, Mass.) _2: 1 134; 14 text figs .; Oct. 26, 1942. 

A S):stematlc stud) of the Chinese Araliaceae in which 
attempt 1s made t~ ac:ount fo r every published binomial as 
recorde_d !rom Chma m ~tanical literature since 1753· A 
total ot I '· g~:nera, I'll species, J'l varieties and three fo rms 
are recogmzed. ' 

T he fami ly Aral.iaceae consists of about 6o genera and 
more than Soo species most! . . d 1 . . · 

1 
' ~ woo \' pants occurnng m the 

trop1ca and Ie · ( 1 · · ' h . h ' .• s~ requent y, m the tempera te reg1ons of both 
raemm lsp C~rhes. The ~tnseng, Panax schin-smg ~ees is a very 
1 ous mese tome Th b k f .~ ' stylus w \V S · h ·. e r~c. ar · o ncantl10pana:~ gracili-

1 d 
. : mit ' Its vaneues, and possibly some of the 

reate spec1cs known • h' · , . · a well kn w ' • • • as . wu-e la-p1, IS used in making 
T hunb 0d nh mcdlctnal wme. The root of dralia rordata 

. , an t e stems leave d f · f var rh · · J> h ' s, an rm ts o H edera nepalensis 
. menszs "c der a I d . . T he pHh of ']' 

1 
re a so use m Chmesc medicine. 

paper, • tun -t:::~ana.~ papyriferu~ Koch .P:oduccs the rice 
extensive! . g , I, wh~ch •s used m medlcme and is very 

Other 
) cmp oycd In making artificial flowers and for 

purposes of deco · K . · Nakai i . ratto_n . · · · alopanax ptctus (T hunb.) 
scatterc~ an dlmportant timber tree in China. I t is widely 
few s )eci an common throughout most parts of China. A 
lumtJr th~~ tuch daf, Scheffl.era octophylla Harms, produce 

s use or makmg furniture and for other pur-
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poses. l\tany shrubs, particularly those of the genera .:lcan­
thopanax, Nothopanax, and dra/ia, are valued as ornamen-

tals." 

A revision of the genus Sabia Colebrooke. B,· L uETT.-t CHE~. 
Sargentia 3: 1-75; 9 text figs.; J an. JO, 19,l3. 
The representatives of the genus Sabia are mosd r ever­

green shrubs, scan dent or suberect, ra rely erec t, and, except for 
a single species, unarmed. T he genus " is characteristic of cer­
tain tropical and subtropical regions of the Old World, ha,•ing 
no representatives in Africa and :\1adagasca r, Australia, 
Polynesia, and the New World. The greatest development 
in species occurs in China, from which country 36 spec1es and 
nine varieties are recognized in this revision; within China 
the largest number of forms is found in the extreme south­
west in Yunnan Province, where ?.l species are now known." 

The Chinese and Indo-Chinese species of Ormosia . By E. D. 
MERRILL and L uETTA (HE~. Sargmtia 3: 78-1~0; Jan. 30, 

1943· 
" The objective in this attempt to revise the eastern A~iatic 

species of Ormosia is to enumerate all of the known Crunese 
and F ormosan species, as well as those of l ndo-C~ma, to 
give the more important literature references, to adJUSt the 
synonymy, to cite all specimens available to us for stu?y pur­
poses, and to indicate the known range for each. spec1es. For 
the convenience of those who may have occas1on to stu?Y 
the genus later an artificial key to the 34 recogn_ized spec1es 
has been prepared. The net result has been to mcrease th_e 
known Chinese species of Ormosia from 10 to _'27• the ~dd1.~ 
tions all being in the form of previously undescnbed spec1es . 

The origin and certain trends of specialization of the vessel 
in the Monocotyledoneae. By VERNON I. CHEADLE. Am. 
']ourn. Bot. 30 : 1 : 1 1-17; 9 figs.; J anuary 1943· 
" The evidence indicates that vessels have originated from 

tracheids. Those vessel members nearest to the tracheid h<we 
scalari form perforation plates with over 50 bars ~n .v.cry 
oblique end walls. These vessels are, the~efore, pnnuu~e. 
On the contrary, those vessel members wh1ch are least hke 
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tracheids have simple perforatio~ plates o~ t~ansversely 
placed end walls. The evidence m .general mdt.cates th~t 
tracheids are the most primitive upr~ght conductmg c~lls m 
the xylem and that vessel members wJth s~ort length, .s tmp~e 
plates on transverse end wal~s , oval to ctrcular outlmes m 
cross section and constant W1dth of cell walls at all degrees 
of thtckness 'are the most specialized. Vessel members with 
scalanform plates are intermediate in speciali~a~~n. Th~se 
with the largest number of bars are the most pr~mittve, w~tle 
those with the smallest num ber are the most htghly spectal­
tzed among such vessel members. 

"Stze and wall thickness should be used with great caution 
as ind1carors of specialization. No conclusion can be made 
at thts time concerning the significance of various types of 
pttting on tracheids or vessels. In essen tial features, both 
the origin and the ltnes of specialization of the vessel in the 
primary xylem of the Monocotyledoneae parallel those of the 
vessel in the secondary xylem of the Dicotyledoneae. It seems 
clear rhat vessels have originated independently in these two 
groups of the Angiospermae."-From Author's summary . 

On your own. By SAMUE L A. GRAHAM and EARL C. O'RoKE. 
Univ. of l\IiRn. Press, Minneapolis, 1943 · Pp. I so; 5X X 

7~; 52 text figs. Pnce Sz. 
This is a handy manual for field and service men on how 

to take care of oneself in wild country. It tells in a concise 
manner what a person can do to guard against discomfort 
and p_erhal?s danger. The book has 14 sections, with the 
follo~vtng ttcles: 1: How to meet physical extremes. '2. Pre­
ventmg and treattng minor injunes and infections. J . Quick­
sand.~ quagmtre, and water hazards. 4· Your food in the field. 
5· \\ tld plants you can eat. 6. ' Vild animals you can catch for 
food; 7· How to protect yourself from poisonous plants. 
8. \\hat to do about annoying or dangerous animals. 9· What 
to ?o abou~ msects and other irritating pests. 10. How to avoid 
ammals' dtseases. Il . Diseast: carriers. I'l. Parasites that at­
tack ma~. 13. Equipment you will need in the field. 14. Gen­
eral advtce. 
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THE WOOD INDUSTRY BEGINS TO '\'AKEN 

By RoBERT \V. HEss 

The wood industry, despite its antiquity, has shown the 
fewest advances in fundamental technology of all the major 
industnes. From the primitive z-man pit-saw in the recesses 
of a tropical forest to the mammoth sawmill in the western 
United States is a great stride in mechanical development, bur 
the purpose of each is to convert logs into lumber. The prog­
ress has been in the method of manufacture, the product has 

rema1 ned the same. 
Now, at long last, the industry begins to waken. D1scoveries 

are bemg made and new processes are being perfected that st1r 
the imagination. They promise the first opportunity for the 
general application of the principle of sustained yield to mil­
lions of acres of mishandled and ruthlessly exploited forests. 
Owners of woodlots and timberlands w1ll pracuce forestry, not 
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because of threats of forced regulation or promises of financial 
substdtes or appeals to patriotism, but because the growing of 
wood crops will become a profita?l.e e~terp~ise. The r.eal in­
cen tive to the business of forest utth7.atl0n w1ll come wtth the 
successful development of the many newly created types of 
forest products. 

The most notable recent developments in the field of wood 
utilization have taken place in the plywood industry. Highly 
stressed three-ply 1 32-inch-thick skins of a 400-mile-per-hour 
airplane and continuous 8e-foot plywood panels forming the 
hulls of powerful torpedo boats are striking examples of hun­
dreds of plywood uses made possible by new fabrication meth­
ods, adhesives, finishing, design data, and numerous other 
associated developments. Bonds fully as durable as the wood, 
even imparting some measure of resistance to mois ture move­
ment through the panel, have made a hos t of new uses avail­
able. Greatly improved slicing, drying, pressing, and condi­
tioning methods under close technical supervision and control 
have standardized the product and built a substantial reputa­
non for the. industry. Spec1es her.etofore not used for pi ywood 
are now bemg sliced, m productton or experimentally; many 
o~~r spectes could be cut for high-grade plywoods with only a 
mmtmum of.study of techniques. The cutting of smaJllogs for 
veneers awatts only the devel~pment of new types of equip­
ment. Htgh-speed eqUipment IS now commonly used to join 
t?e edges of narrow veneers in to wide sheets. Virtually con­
~muous.sheets of plywood are not only possi ble but might, 
tn certam Circumstances, prove the most economical method 
o~ manufacture. Defects in the plywood panels would be 
chpped out as complete panels to serve as the cores for thicker 
panel stock. 

Plywood manu factur~ in utilitarian grades should prove to 
be one of the most feas1ble methods of utilizing tropical for­
~ts . . The gr~at variety of species would have much less effect 
1n th1s than 111 a lumber industry. Undoubtedly several kinds 
of cor~ and face stock could be considered interchangeable. 
Chem1cal treatm~nt of logs, rapid moving to the mill, and 
submer~e.nce unttl u.se wo~ld prevent stain and decay. The 
green shcmg and raptd drymg of veneers eliminates the tropl-
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cal seasoning problem of lumber. It would pr~bably be _feas­
ible to treat the veneer for decay-resistance pnor to drymg. 

The manufacture of formed shapes from plywoo~, the so­
called" molded plywood," is one of th~ most dramatiC phases 
of the expanding industry. Beginning Wtth are~ Simple shapes, 
such as chair backs and drawer fronts, thts mdustry, made 
possible by simultaneous development o~ arti_fici~l resm ad­
hesives and new processes, cannot yet vtsuahze 1ts. bo~nds. 
Furniture, boats, canoes, engine parts, and dozens of ~ntncate 
aircraft parts have been made on a production basts. Some 
structural shapes such as angles, channels, and" hat sections" 
have been man~factured literally by the mile. Even "I" 
beams have been constrUcted of molded plywood complete in 
one operation. Plywood tubing wi.th inside ~iameters of from 
one-half inch to 24 inches are bemg made 111 any length or­
dered. These tubes, which are highly efficient structural mem­
bers have been used in aircraft, as collapsible tent poles, col­
lapsible antenna poles 90 feet tall, and. fo~ othe.r r.rulitary 
purposes. Wit~ o: without waterproof artlfictal :esm t~preg: 
nation or plastiC mner layers, they conduct ltqUid~ effi.~tentl) 
and are not subject to the internal corrosion,calcdi.catt?n, ~r 
other obstruction characteristics of metal p1pes. Tubmg m 
round and modified forms should have considerable applica­
tion in furniture of the near future. Cylinders for effictent 
barrels are being made in large quantities, special cylinders 
and tanks have been constructed in sizes up to I I feet 111 di­
ameter. Standard molded plywood shapes for house construc­
tion are a definite possibility. Extensi~e. u~e ~f molded 
plywood for light-weight, sturdy, and artlsttc turntture IS as­
sured. The limitations of the process are not known;the range 
of items being considered inclu?e all mann~r of arncles from 
luxurious cabin cruisers to v10ltns and clarmets. Even bath­
tubs have been successfully constructed of.molde~ plywood; 
the low thermal conductivity of this matenalts satd to have 
sensory advantages for this use: . . . 

Recent constructions of lammated ttmber butldtngs han! 
developed enormous! y, culminating in fire~ pro<? fed w?Od struc­
tures a thousand feet long, seventeen stones htgh, Wtth a clear 
span width of 250 feet. The prefabricated laminated arches, 
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beams, and columns are built up of pieces held together by 
adhesl\"es or metal timber connectors. Intricate and huge as 
man y present-day wood structures are, they represent only 
the initial step into a field of infinite possibilities. The efficient 
beam~ constructed from laminated wood cap-strips with ply­
wood webs (the wood counterpart of the metal" I" beam) has 
long been used in aircraft, but only recently in industrial 
buildings and dwellings. Laminated s tructural panels, often 
carrying their own mternal insulation, are being made in 
standard unit sizes. The extensi ve use of laminated structural 
materials will greatly reduce the lumber size requirements for 
large timbers. Even single-thickness boards are being joined 
ar the ends to form long clear lumber. Such combinations 
offer pro~ising outlets for the abundant low-quality second­
grow.rh t1~nber: The extent of the possi bili t ies of this field can 
be VIsualized m the methods of continuous manufacture of 
laminated .timbers being seriously considered at this time. 

.~long Wl_th the general improvement of standard wood-sea­
somng eqUipment and processes have come new methods of 
overcoming this age-old difficul ty. Salt treatments have been 
accepted for commerci~1 seasoning of large tim hers, refractory 
woods, and some spec1alty products, bu t a number of prob­
lems must be ~olved before this method can be considered 
comple~ely satisfactory. The fi re-proofi ng and seasoning-aid 
properu.es of some salts offer the possi bili ty of developing 
a combme.d process of considerable value. High-frequency 
electrostatiC heatmg for dn ·ing wood has many 
b · h . 1 proponents 
.ut Wit pr.esent equ1pment it can not be considered commer' 

ClaiJy pra~tlcable for anything bu t high-grade specialty prod= 
ucrs. RadJcal methodsofheatJng In liquids and gases a;e b 
developed. Considerable prom1se of very rapid drying of hei~g 
r~de probducts is held in~ proc~ss of replacing the water ~Yth 
} r?c~r o.n gases of a h1gh boding point. 
Ehmmauon of defects from .boards and plywood panels has 

~eachc:d t~e.stage where plastic compounds containing wood 
our are InjeCted under pressure into the spaces left wh 

parts are cut out. and form strong, inconspicuous atches F~~ 
~'";:~~r~i~a~:n~ls, howehver, the.use of smaller, ;ound pieces 

Jg -strengt adhesives appears more feasible. 
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Many of the recent developments in wood u tthzation have 
been made possi bit! by the new types of syn rhet1c-resi n ad­
he..c;ives which have appeared in the last two years. The maj or 
features of these new adhesives are bond streng ths grea ter 
than that of the wood, complete waterproofing, prevention 
of decay, and the ability to " set" under various conditions 
and extremely rapjdly at elevated temperatures. Structural 
bonds of wood to plastics and wood to metal are now poss1 ble, 
opening ar}Other field of importance to wood utilization. One 
of the great weaknesses of wood s tructures o f all klnds has 
been irs low joint-strength. Now that it is possible to bond 
metal plates or fittings to wood this problem is reduced to one 
of design. 

Pursuit of methods of controlling shrinkage and swelling 
in wood has unexpectedly disclosed an entire new field of wood 
uses. It was discovered that the close affinity of wood sub­
stance to some of the synthetic resins permitted fundamental 
changes in the physical properties of the wood itself. Parallel 
research in plastics helped to supply additional information. 
All indications at present are that wood is not merely an inert 
material that may resis t centuries of exposure to the elements, 
but is essentially a complex chemical compound which can 
most nearly be likened to a combined thermoplastic-thermO­
setting resin with its own filler matenal in the. form of fib:rs 
perfectly aligned to produce structural.ly .lammate~ plastiCS 
whose properties exceed those of any sumlar matenal so far 
constructed by man. The properties of wood can, ho:vever,.be 
improved in an increasing number of ways. ArtJfic1al res.ms 
can be added which virtually eliminate shrinkage and swellmg 
and increase compressive strength. Controlled resin-impr~g­
nation and compression produce materials of conr:oUahle h1gh 
density, very high strength values, and other umque proper­
ties. By this process the strength propertJes of a poor wood 
become as good as those of the strongest! Simila: materi.al 
with somewhat different properties can be made ot very r.hm 
veneers and interleaved resin films without pre\"Jous resm Jm­
pregnation. Removal of the lignin. and replacement with a 
synthetic resin improves the properties of wood and expo~es an 
entirely new field for future developments. Perhaps ot even 
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greater import is the newest discovery of all in which the ad­
dition of synthetic resin plastics is eliminated and the lignin 
itseli (also a resin plastic) ts used to change the properties of 
wood. 

The place of the resin-impregnated or otherwise modified 
woods in future products can be anticipated to some extent. 
At present the densified material finds important use as air­
craft propellers, bearings, gears, rollers, bearing plates, ski 
~arts, and similar Jtems. \Vide acceptance can b~ expected 
t~r floors, coun ter tops, table tops, sporting goods, decorative 
~teces, and for man y uses requiring great strength, wear re­
ststance,_ or mar-.proof beauty. Resin-impregnated woods, not 
!lecessanly. densified, wtll find a hos t of applications where 
~ack of shnnk~ge and sweUmg or maximum durability is of 
tm~ortance ; atrc:aft parts, plywood house-siding, boats, ex­
tenor doors, vehtcle parts, electrical cabinets, and precision 
mstrw~ents are but a few ~f the ex~1ples. Stabilizing and 
protecttng f~ncy venee~s Wtthout nottceably altering their 
appearan.ce IS a posstbtltty ; the densification of light-weight 
~oods wil.l make available many species never before con­
sidered suttable for dec~rative f~rni ture or panelling. 
. In some stages and wtth certat n resins the preceding mate­

nals can be mo~ded to shape wtth the same precision as any 
~fher compression-molded plasttc. Entire aircraft propeller 

ades are pressed to shape m the opera tion; they frequently 
~ave a prevtously selected varyi ng density through their 
er:gth and leave the mold with a durable polished lastic 
fi~tsh .h There are many possibilities for such a prod~ct al­
.t oug not all of the problems of manufacture have been r 
tnatedh ~J ; haping of wood following impregnation :::~ 
uhea s o nd a num ber of applicattons, particularl y now 
t at a meth~d h~s ~een developed for convertmg the salt to a 
strong plastic Wtthm the wood. Other methods f ld' 
" d" b · · o mo tng . ~oo a:e emg raptdly developed. Perhaps the mos t rom 
IStn~ consts~s of a par~ial,rulpmg process which ytelds a lbr -
~ass to which an ar ttfictal resin is added to au m ~us 
ntn_, and the whole molded to shape. The dividing r en tb the ltg-
an tm~regnated pulp-like material chemically org~;;haen~weleln 
manu,actured from d d h . . tea y 

woo an a c enHcally tmpregnated solid-
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wood member becomes intangible when heat and pressure 
mold them into plastic articles. 

The chemistry of wood and its derived products now occu­
pies a position similar to that of the petroleum industry some 
years ago. A great number of products can be synthestzed, 
many of them new and with unknown properties and applica­
tions. It is probable that at least as many chemical products 
can be derived from wood as can be made from crude otis, once 
the chemical research reaches the magnitude of that in the oil 
industry. The crude destructive dis tillation of .w~od, a waning 
industry cannot be considered exemplary, as It IS only an ex­
treme!}; i'nefficient, virtually uncontrol~ed example of one of at 
least six major processes now used 10 chemJc.ally treating 
wood. Production of sugar or alcohol from hemi-eelluloses ts 
practicable and will probably continue s~ after the war. 
Bakers' yeast is being produced comme.rctally from wood. 
Tanning materials, battery-plate depolanzers, rubber fillers, 
deflocculating or emulsifying agents, and other compounds 
are derived from lignin. Over JOO,ooo pounds of varulltn .were 
produced last year. Lignin can easily supply all the D-nbos_e 
vitamin needed. From the host of products produced expert­
men tally or predicted, those most promistng for early c?mmer­
cial production include ne": types .of s?lvents, antt-f~eeze, 
wood preservatives, lactic ac1d, hum!c actd, p~otographtc de­
velopers, gum inhibitors for gasoltne, pl~stJc and rubber 
plasticizers, and special lubricants and plastics. The manufac­
ture of paper and cellulos~c .Prod~cts su~h as rayon are well­
established industries but It IS not Imposstble that thechemtcal 
products obtainable from the enormous quantities of waste 
lignin will become of even greater importance .. The stgntfi­
cance of these complementary industries and thetr relatton to 
wood-waste utilization cannot be overesttmated. . . 

The manufacture of plastics or adhesives fro~ ~vood IS_ rtght­
fully a chemical phase of wood products, but tt ts consider:ed 
separately because of both the magnitude and the cornple..x1~y 
of the problem. Fundamentally the manufact~re of a plastiC 
from wood consists of breaking down a complt.cated thermo­
set-thermoplastic resin (lignin) plastic, rem.O\'tng part or all 
of its laminated filler (ceJiuloses), re-plastactztng the con\'erted 
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"lignin" to a new plastic resin, adding a filler, and "setting" 
by the application of hear. Present processes tend to carrr the 
lignm reductjon so far that the molecules must be rebuilt to 
form suitable plastic molecular structures, but to reduce the 
cost the extraction processec; are being modified to avoid ex­
cessive alteration oi the composi te lignin molecular structures. 
R esults are becoming increasingl y promising. These plastics, 
wlt h the addition of small amounts of phenol formaldeh}'dc 
compounds, are now being produced in quantity fo r compara­
tively low-grade plastic products. Improved methods and 
products are rapidly raising this low-cos t plastic source to a 
prominent place in the industry. A huge po tential source of 
superior plasuc compounds awaits only the alchemy of the 
chemist to release it for reuse. 

New kinds of equipment have made their appearance as 
new proce~ses have been devised. Large pressure cylinders up 
to J 2 feet 111 d1ameter and 50 feet in length, with doors m one 
end, take plywood shapes fastened to intricate molds and 
covered with a ru bber bag. Simultaneous heat and pressure 
applied to the air-evacuated bags force t he veneer layers to 
t~e mold and bond them into permanent shapes. Steam and 
air-filled rubber ~ags replace one or both platens of hvdraulic 
presses t~ mo~d s1.mple cun ·ed shapes in amazingh · short cy­
cles. ~cmJ-cylmdncal ~anks wah rubber faces perf~rm similar 
f~ncuons on larger articles. In tricate or simple j igs, made spe­
CI_fically for <?ne part, operate with the hvdraulic pressure 
direct~)' appl1ed ~)' ~he expansion of a fi ;e hose. J feat for 
adhesive polyme~JzatiO~ may be supplied bv ingenious stri )­
heaters, steam coils, resistance foi l infra-red-lamps · 1 .I h . h' h ' , 10( liCtiOn 

eatmg, or. Jg frequencr electrostatic means. One tv ) C of 
flue film} with a fine, resi~tant metal-screen base can be}nter­
eaved >etween the wood lavers and qu.Jckl" b d d I • · 1 • - , on e )r con-

nectlllg an e ectnc curren t of suitable vol tag !vi 
J 1 · · t e. os t spec tacu 
ar anc prom•s.mg ror bondi.ng any but t l1e th I -• 1 h' h t • In ner p ywoods 

IS t le Jg rrequency electncal equi pment The ab' l t ( h. 
clectrosta~ic field to heat internall y penni~s bo d' 1 1 

Y 
0 ~ e 

ous adhesive layers without raism th n mg of resm­
ingly high temperatures T h. g ~ ~ood to co rrespond­
problem of bond' 

7 
h: k ;s apparent Y .Is the answer to the 

mg t IC ammates C)lllckly. The mternal 
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heating of the wood without materially affecting the surface 
temperature has brought about a marked change in a process 
that cannot be revealed at this time. High-frequency heating 
offers many advantages in the manufacture of resin-impreg­
nated compressed products and should be investigated for use 
in the development of other plasticized lignin and resin 
products of wood. 

With the high stressing of laminated parts and the reliance 
placed upon adhesive joints, the inspection of pares and com­
pleted structures becomes increasingly important, especially 
for detecting poor glue bonds and internal wood defects. To 
meet this problem mechanical aids are being devised. Fluoro­
scopic inspection of glue bonds and _of thic~ material for hidden 
defects appears feasible. The electncal resistance of glue layers 
may offer a clue to the thickness of adhesive between r_wo 
points. Sonic devices appear most pro.mising for determmmg 
the quality of an adhes1ve bond after tt has been formed. 

Improvements in fabrication method~ and new wood mate­
rials introduce a new field for the destgner. Structural ply­
wood panels for houses, with rounded interior a~d exterior 
corners, and wood floors in sheets (or rolls!) permit new and 
more efficient structural shapes. ~ew designs can be expected 
in strong, light-weight furniture w1th legs an integral part of 
the structure and having cigarette-, alcohol-, and water­
proof surfaces which can be refinished with light sanding_and 
buffing. \Iolded plywood shells for boats have already gm!n 
rise to designs feasible only with this material. i\Ion~coque 
structures will be common in plywood aircraft. Lammated 
timber structures are rapidly changing the conventional wood 
industrial building construction. 

Scientific progress is too rapid and the ch_anges to~ .nun_H.·r­
ous to permit a clear picture of the futu~e o.t wood utthzanon, 
but several important developments Indicated by present 
trends may be stated as follows: . . . 

1. Improvement of wood properttes by processes mvol\'lng 
heat and gases or solutio.ns. . . . . 

2. Use 0 ( many so-called mfenor spec1es for apphcattons 
formerly reserved for high-grade woods through the use of 
impregnating materials. 
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3· Extensive manufacture of plywood from tropic.al timbers. 
4· Development of economical methods of cuttmg veneer 

from small logs. 
5. Production manufacture of high-grade boards and struc-

tural laminates from relatively small pieces. 
6. General acceptance of the fireproofing of wood. 
7· Enormously expanded use of molded plywood sh~lls ~or 

such items as canoes, small boats, truck cabs, special pip­
ing, aircraft, housing specialties, and furniture. 

8. Stri king changes in the me thods of furniture manufac­
ture, producing lighter-we1ght items with greatly im­
proved surfaces. 

9· Development of more than one promising method of re­
ducmg shrinkage and swelling, including widespread use 
of resin Impregnation fo r this purpose. 

10 . Great expansiOn of methods and manufacture of finely 
divided wood reformed into Rat sheets or shapes. 

II. D1scovery of new compounds obtainable from wood; with 
mdustrial exploitation of many of them. 

12. Initial extensive investigations of chemical, fibrou s, and 
cork products obtainable from tree bar ks. 

I 3· Deve_lopmen t o.f methods of plasticizing, compressing, and 
moldmg wood Ill one complete operation. 

14. Use of debgnification and density-reduction processes in 
the formation of specifi c products. 

15. Enormous expansion of the chem1cal industry based upon 
the products obtainable from lignin and celluloses from 
wood. 

16. Combination of processes to utilize all l ignin and cellulose 
pr~ducts, thu.s eliminating the present waste from pulp 
mills a~d s1m1lar operations. 

'7· Greal Improvement of the various plastics obtainable 
from wood. 

18. Rapid improvement and use of new adhesive types for 
wood and wood-metal bondi ng. 

19. G~eat changes in ~esign of wood structures, which, while 
usmg less wood, will be stronger and have a more pleasing 
appearance. 

Unfortunately the rapid developmen t of the new processes, 
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together with the backwardness of the wood indus try, has re­
sulted in a grave shortage of basic data and cn teria fo r e fficient 
design and use. Even more serious is the present rate at wh ich 
these data are being assembled for the coming period in which 
the great competition will be between steel, light metals 
(particularly aluminum), plastics, and wood. Of these, t~e 
wood industry and associated agencies are doing the least In 

preparation. Proper use of our fo res t resources can only be 
obtained when all the products therefrom are Ill sufficten t ~e­
mand to make complete use feasi.ble. Attempts ~o es tablish 
universal sustained-yield productiOn. through scJe?tific f~r­
estry practices will never be suc~essfulm ~he present mdustnal 
and chemical period as long as Jt 1s handicapped by the gross 
inefficiencies of raw wood as a fuel or the waste of 7 5 per cent 
of the material at the sawmill. Only the income from new 
products and the increased efficiency of use brou~ht about by 
new methods can support full forest-crop P.r~duct!On to supply 
t he needs of society and meet the comp:t1t1on of other ma~e­
rials. Only systematic and comprehens1ve research can ~Is­
cover and utilize for man's well-being the many secrets which 
still exist in wood. And wood, unlike metals, coal, oil, and 
other exhaus tible natural resources, can be supplied in 
perpetuity from lands unneeded for other purposes. 

NEW OR CRITI CAL EUPHORBIACEAE OF BRAZIL 

BY LEON CROl'ZAT 

Arnold Arboretum, Harvard University 

Material of Brazdian origin, kindly sent by Dr. G. Bondar, 
through Dr. B. E. Dahlgren, and by Mr. B. A. Krukoff, has 
suggested the notes and new publications in this paper. 

JATROPHA Linnaeus 

Attempts have been made for over a century to break up 
Jatropha L. into several g~nera. On.e. of thesl! segregates, 
Cnidoscolus Pohl, has won wtde recognitiOn, this generiC name 
being applied to forms with a stimuloseor ot.~erwtse ~~ngen~ 
indumentum, and flowers sa1d to be lackmg a corolla. In m~ 



l'l TROPICAL \YOODS No.76 

opini~n, Cnido.scolus may lack a calyx (represented oftentimes 
by mtnute scales or bracteoles at the b~se of the perianth), 
but hardly a true corolla . In a very defimte sense Cnidoscolus 
connects Jatropha, smsu strictu, with Ma11iho1 Miller, which is 
qutte shorn of calyx. 

~rhe carpic cha~acters of Cnidoscolus, understanding under 
thts name .the sttmulose or prevailingly s timulose forms of 
!atropha .wtth a much reduced or suppressed calyx, are exceed­
tnglr vanahle. In some species (e.g., J. urens L.), the fruit is a 
~eak and rather small capsule ; in others (e.g., J. olygantha 

1 
~u~ll. Arg.), a large, very hard, woody, drupaceous s tructure 

)t.: teve we have not yet reached a stage in the s tudy of thi~ 
afgregate when we can appreciate critically the significance of 
c ~ara~tersh s~ch as the presence of more or less abundant 
:>ttmu ose airs, more or less reduced cal x l b d 
less ~arg~ and woo~y f~uits. I n considera~on oottsheas~ fa~~~~s oi 
retam Jatropha tn ItS broad tr d' . I , 
C 

'd I a lttona sense gra t' 
m osco us o~ly subgenenc recognition at resent~ n mg 

P 
Ja:ropha o!tgandra ~1 uell. Arg. in Fl. Bra~ 1 I ("~) . 8 

ax Ill Pfianzenr IY 1 -· . • - • 5°
2

· 
1 

74; 
Bondar in I n~t c · ; J· I~. 1910

· Cmdoscolus Marcgrauii 
Non Pohl 182: _:irr. ~m . co?. Ba~ta, Bol. 12: I- 16. 19+2. 

at Canta~aUo (~ the hSt~~~~;~cl~en IS ~ecko/1 f7J, collected 
description mentions " Pia t 101 e Jf an~tro, and the original 

I 
n a a te runcosa · 

mu osa ... . Fructus ignoti .. P . . · · · tota estt-
16]28, characterizmg the frui~ as .. ~ Clt~s Peckolt ~73 and 
drup1forrnis." apsu a magna, stun ulosa, 

. The material of Bondar s n (Bah' ) . . 
IIHcrpretation of Cnidoscol;, . \ ·r ta , on whtch IS based the . ..s ' 'J. arcrn·auii t d b verv well mdeed wtth the d . 6' Cl e a ovc, agrees 
a~Hi a p~otograph of Glaziot;s;61~ttons by Mueller and Pax, 
!6p8!) '." the herban um of Co ~n~ (Can taga!lo; no t Peckoil 
'-at1on slip of Pax: "'Jatropha ~i agen, beanng the tdentifi­
dcnce suggests that the reference ~andra Mull. Arg." The evi­
m~~n~ by Pax. for Cjlaziou I6J28. 0 

Pee/colt 16328 was actually 
I he plants m this vicmltV ares . 

degree; the,· are described ~ceo d_tt rnulose to a very variable 
ulose hy au.thors who hav~ reli ~ mgly, .as stirnulose or estim­
material. e exclusively upon herbarium 
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Bondar emphasizes and figures the pecu liar caulocarpic 
growth of this species, which ~luellcr and Pax do not mention. 
Growth of the kind, howeve r, may no t be present upon young 
specimens, such, for instance, as Peckolt appea rs to have seen 
(" Planta alte fruticosa " ), or be more o r less well developed 
in different individuals. The range I Rto de Janeiro, Espirito 
Santo, and Bahia) is fairlv consis tent as one flo ristic domain . 

Cnidoscolus Marcgmui/ has been carefull y described and 
figured by Bondar in the paper ci ted (re\·iewed in Tropical 
Woods 74:47, June 1, 194-3). 

Jatropha Froesii, nom. nov. Jatropha pubescens Pax in 
Pflanzenr. IV. 147: 11 0 . 1910 . Non Steud., 184o.- Like J. 
oligandra, this species is placed by Pax in subg. Cnidoscolus 
(Pohl) Muell. Arg., sect. Oligandrae Pax, characterized by 
small Rowers and comparatively few stamens and s taminodes. 
The type specimen is Glaziou 14254 (:\1 inas Geraes, according 
to the original label of an isotype in our herbarium; Rio de 
Janeiro, according to Pax, /oc. cit.). 

Glaziou's collection (seemingly taken from a short lateral 
shoot, therefore bearing small and possibly not qui te typical 
leaves) is certainly very close to , if not identical with, Fron 
1036 (Bahia, Basin of the Rio Pardo, nea_r Sapu~aia) . Froes 
describes the plant: "Tree 6oft. high, 18m. In d1ameter, 40 
ft. to the first fork. Growing in the highlands in hilly country." 

The material I have now at hand is not suitable for a strin­
gent studv which should be made to ascertain the characters 
of the pistillate flower and th~ fruit. T~e st~m~nate flower ~nd 
the somatic notes are suffic1ent for 1denufymg the secnon, 
hut hardly useful in working out the units ~low. it . . 

Jatropha Froesii might pro~e to. be a trmom1al, 1f no~ a 
synonym ofJ. oligandra. The bmom1al of Pax cannot be m_am­
tained, however, and it seems strange that Froes, a tramed 
collector, should have failed to notice caulocarpic growth if 
any had been present on the mature tree he saw. _Under the 
circumstances, a new name must be presented pendmg further 

study. 
Jatropha paucistaminea, the third species placed by Pax in 

this affinity (op. cit., I 10) is based upon material from Cor­
umba, Matto Grosso, which is said to have denticulate lea\·es 
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and a glabrous stami na! column. The base of the s taminate 
column is definitely pubescen t in J. oligandra and J. Froesii 
but the glandular disc in the former is continuous wherea~ 
that of the latter ts of discrete, if closely set, gla~ds. This 
character may or may not be important. 

ALGERNONIA Baillon 

Algemo~ pardina Croizat, sp. nov.-Arbor ad 20 m. 
alta, gla~ernn:a. Foliis ellipticis vel ovato-ellipticis, utrinque 
rotundatts, aptce mucronulatis vel brevissime acuminatis ad 
9. em. longis, ~·~ cm .. latis, firme subcoriaceis, margine integer­
nmts, ad petiOli radtcem glandulis 2 late cicatricosis in limbo 
tpso imposi.~is orn~tis, nervis ca. 9 - I2 jugis patentibus gracili­
b~~ a_t obvus~ pe.nolo I .25-3 em. Iongo, stipulis scariosis latis 
ctttsstme dectduts mnovationes cicatrice annulari more Fici 
genens notantibus. Perianthio 9 (sub fructu tantum viso): 
l~b1s rotun~atJS 5 ca. 2 mm. longis latisque, carnosulis, mar­
gme mtegns; capsula obvie trigona depressa ca. '2 em. la ta 
T:S c~. longa, epicarpio leviter ruguloso sublaevi; pedicell~ 
ctcatncoso, crasso, ca. 0.5 em. Iongo. Caeterae desunt. 

Brazil, Bahia, Municipto do Itambe, Agua Bela, basin of 
the R10 Pardo, £2654/ 20 Froes, Nov. 1942 (in herb. Krukoff) . 

I am much mdebted to Dr. Charlotte G. Nast of the Bio­
logical Laboratones of Harvard University for a study of the 
wood anatomy of this plant. Her report bears out the con­
clus_ion, reached from a consideration of the meager material 
available, that a spectes of A!gernonia Bail!. is involved. T he 
ge~us consists so far of two species, namely, A. brasiliensis 
Batll. and A. obovala Muell. Arg. I have seen authentic mate­
rial of both and believe they are quite unlike my new species 
in their foliage. · 

A!gunonia pardina is locaLly known as Pau de Le1te; a 
n~me. gl\:en to all arboresce~t plants yi~ldmg a mtlky sap. 
Nothing IS known of the posstble economtc value of this tree. 
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OF THE 

The forest trees and climbers here described or mentioned 
represent a fourth series (see Tropical Woods 31: to-29, 
September 1, 1932; 43 : 19- 23, September 1, 1935; and 5?= 
33- 40, June r, 1937) of botanical novelties I have c~llected m 
the Brazilian State of Amazonas. The type of spectmens are 
preserved in the J ardim Botan~co of R io de J aneiro. Cotypes 
are in the l nstituto Agronomtco do Norte an~ the Mu~eu 
Paraense Emilio Goeldi, both of Pant; others wtll be dtst.nb­
uted after the war to botanical institutions of the Umted 
States. Wood samples have been collected for the Yale School 
of Forestry. 

LILIACEAE 

Smilax papyracca Poir.- This species is the on_ly ~ne in 
Brazilian Amazonia yielding "salsaparnlha," w.ruch ts ~x­
por ted chiefl y from P anL (See Arquiuos do ']ardtm Botamco 
do Rio de 'Janeiro 5: 101 and plate 1. 1930.) One plant from the 
Rio Madeira flowered and fruited in the garden of Mr. A. 
Pinto, perfumist in Manaos. The staminate inflore.sc~nces 
were borne on the upper branches of the vine a~d the p1st1llate 
ones on the lower branches of the same plant, stmultaneously. 
The ripe fr\lits are globose, with a diameter of I s-18 mm., and 
are of a pretty scarlet color. ~h~ pla.nt flowered for .the first 
time in J anuary 1941, but the frutts dtd not begtn to npen un­
til April 1943, the longest interval I ever obse~ved betwe~n 
flowering and fruiting of any plant. For Bertllol(t'tta, the Bra~tl­
nut tree, which previously h~ld t?e record of nme for the eH>­
lution of the fruit, that penod 1s, under normal condwons, 
only 15 months. 

ULMACEAE 

A.mpelocera latifolia Ducke,. sp. n~v. Specie1 .d. t'dmtultl 
Kuhlm. arcte affinis et forsan e.1us vanetas; folus frucnbusque 
mul to maionbus d1vergit (flares ignoti). Arbor sat ma!?na. 
Folia quam tn spec1e Citata vulgo duplo vel tnplo l:~tt<~ra 
( I<X>-'2 10 mm. ]onga , 50-150 mm. lata)) SU boblongo-eJhpttca 
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opinion, Cnidoscolu.r may lack a calyx (represented oftent imes 
by minute scales or bracteoles at the base of the perianth), 
buc hardly a true corolla. I n a very definite sense Cnidosco/us 
connects Jatropha, sen.ru .rtrictu, with i\1anihol M iller, which is 
quite shorn of calyx. 

The carpic characters of Cnidoscolus, understanding under 
this name the sttmulose or prevailingly stimulose forms of 
Jatropha wi th a much reduced or suppressed calyx, are exceed­
ingly \'aria ble. In some species (e.g., J. uren.r L.), the fru it is a 
weak and rather small capsule; in others (e.g., J. olygantha 
~luell . Arg.), a large, very hard, woody, drupaceous structure. 
I believe we have not yet reached a stage tn the study of this 
aggregate when we can appreciate critically the significance of 
characters such as the presence of more or less abundant 
stimulosc ha11·s, more or less reduced calyx lo bes, and more or 
less large and woody fruits. In consideration of these factors, I 
retain Jatropha tn its broad traditional sense, granttng 
Cnidoscolus only subgeneric recogmtion at present. 

Jatropha oligandra ~1uell. Arg. in Fl. Bras. 1 I (2) : 502. t 874; 
Pax in Pflanzenr. I\'. r.q: 109. 1910. Cnidoscolus Marcgravii 
Bondar in l nst. Ccntr. Fom. Econ. Bahta, Bol. 12: 1- 16. 1942. 
~on Pohl, 182 .... - The type specimen is Pee/colt IJJ, collected 
at Cantagallo in the State of R io de J aneiro, and the original 
description mentions " Planta alte fruticosa ... tota csti­
mulosa .. .. Fructus ignoti." Pax cites Pee/colt 173 and 
16328, charac terizing the fruit as " Capsula magna, stimulosa, 
drupi form is." 

The material of Bondar s.11. (Bahta), on which is based the 
in tcrprcta cion of Cnidoscolus Jlarcgrauii Cited above, agrees 
very well indeed wtth the descriptions by .:\l ueller and Pax, 
and a p~otograph of Glaztou 16328 (Cantagallo; not Per/colt 
16328!) 1n the hcrbanu m of Copenhagen, bearing the iden tifi ­
ca tion slip of Pax: " Jatropl1a oligandra Mlill. Arg." T he evi­
dence suggests that the reference to Peckolt 16328 was actually 
meant by Pax for Glaziou 16]28. 

T he plants in thts VtCJn tty are ~timulose to a very variable 
degree; they are descnbed, accordmgly, as sttmulose or estim­
ulose ~>y authors who have relied exclusively upon herbarium 
matcnal. 
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Bondar emphasizes and figures the peculiar caulocarpic 
growth of this species, which Mueller and Pax do not mention. 
Growth of the kind, however, may not be present upon young 
specimens, such, for instance, as Peckolt appears to have seen 
('' Planta al~e f~u.ricosa "), or be more _or less we_ll devel~~d 
in different tndlvtduals. fhe range (R1o de J anetro, Espmto 
Santo and Bahia) is fairly consistent as one floristic domain. 

Cnidosco/us Alarcgravii has been carefully described and 
figured by Bondar in the paper cited (reviewed in Tropical 
W oods 74 : 47, J une 1• 194J). . 

J atropha Froesii, nom. nov. Jatropha pube.rcens ~ax m 
Pflanzenr. IV. 147 : 110. 1910. Non Ste_ud., 1 84o.~L1ke J. 
oligandra, thi s species is placed by Pax m subg. Cm~o.rcolus 
(PohJ) Muel1. Arg., sect. Oligandrae Pax, characten~ed by 
small flowers and comparatively few st~mens and_ stammo~es. 
T he type specimen is Glaziou I4254 (Mmas Gera~s, acco~dmg 
to the original label of an isotype in our herbanum; Rto de 
J aneiro according to Pax, lot . ttl .). 

Glazi~u's collection (seemingly taken from a sh?rt lat~~ 
Shoot therefore bearing small and/':ibly nocalt qut ~ehty~•c 

' · · · wtt r roes leaves) is certain ly very close to, J not tdentl . ) • F 
1036 (Bahta, Basin of the Rio Pardo, nea_r S~pudi~ata ·t r~ 

' b h l "'f 6o ft high I8 an. m arne er, 4' 
desert es t e pant: r~ . · . hi ds in hill country." 
ft. to the firs t fork. Growmg 10 the~~ an suitabl!for a strin-

The material I have now at han 15 not · the characters 
gent s tudy which should be mad~ to asce:~nate flower and 
of the pis tillate flower and th~ frw~. T!cl ~tify:ng the section, 
the somatic notes are suffic1ent or 1 e. below r' t 

· k' t the umts · but hardly useful m wor mg ou be trinomial if not a 
Jatropha Froesii might pro~e to.al fPax canno; be main­

synonym of}. oligandra. The bmomJ 0 hat Froes a trained 
rained, however, and it seems s~ge ~ulocarpi~ growth if 
collector, should have failed to notl~ree he saw. Under the 
any had been present on them"{:"' ented pending further 
circumstances, a new name must pres 
s tudy. . . ·es placed by Pax in 

Jatrop~a paucist~mmea, ~ third~ material from Cor­
this affim ty (op. ttl ., II~) as.~ tq).ft denticulate leaves 
um ba, Ma tto Grosso, whach JS Sal 
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bast obtu-,a, vel $aepius late ovab-elhpt_tca ?~si o?lique s~~ 
cordata, co~tJs lateralibuc; valde arcuatls, pths mtcroscop!CJS 
subscabridula. Drupa maior quam in specie citata (oblonge>­
<wat:t, 15-10 mm. longa, S-12 1~1m . lata), canopdosu_la sub­
scabrida, matura flan mesocarp1o pulposo dulct. Stamma sub 
drupae basi hinc illinc persisten ria, fi lamentis dilatatis iis A. 
edmtulae simtlibus. 

Propc Ec;peran,a (ad ostium fl uminis J avary) in si lva non 
inundabili, 29-X-19+2, Ducke IOJ9· 

A new spt!cies, or possiblr an upper-/\ma~onian geographi­
cal form of .1. edentula of the lower Amazon. 

M£LlACEAE 

Gua~ea carinata D~cke, sp. nov.- Arbor sat magna. 
Ra~ult dc•1se cano-p1lost tardtus glabratt. Folia (cum petiolo) 
matora ~oo-500 mm._longa, mmonbus saepissime praesenti­
hus, (~tto!o et rha~h1d7 robusris angulosts dorsa applanatis, 
ca~~mllo~ts,_ rhachtde m gemmulam rerminata, foliolis in 
foh~s maton b~s ' ·ulgo 4-rarius 5-jugis, opposi tts. Folio! a e 
peuolulo breVJ (~-6 mm.) crasso ferrugineo- vel cano-villoso 
\"u.lgo IOC>-100 mm. lo_nga et 5<>-90 mm. lata, obovato- vei 
elhpuco-oblonga basaltbus saepe brevius ellipticis, basi ob.. 
t~sa vel r~n~s acu~a vel rotun~ata saepe complica ta, apice 
'ulgo br~\ tsstme ~ptculat~, ~argme re''?lu~o, adulta coriacea, 
c~~colona,, pun~tts pellucJdts non consptcuts, supra sat nitida 
pths punctJ.formtbus ~inutis ~J:>arsis asperula, subtus dense e t 
Ionge molltter _ canop1losa, p11ts e papillis minutis onundis 
co~t~~ et ven~lts supr~ impressiusculis subtus promincnribu~: 
costts lateraltbus utrmque 1o-15 subrectis v 1 ( 1 · • b ) · I fl . e tn >revton -

us a rcua tts. n orescenttae fruc tiferae sola , · 
ram I h . . "II e vtsac, 111 

u rs orno ttnrs axJ ares solitariae vel ra r't b' C 1 d · R us mac. ap-
su ae J a ~ per tn orescentiam, crasse pedunculatae st b-
globosac aptce saepius magis plane quam bast t' ' · ' !11 
adultae usque ad d . . . , s tptte nu o, 
a ic · 1 so ~~· tametn me ttentes, maturitate ab 
t!ngfr~~i~:,r:~s 6 (.(ra~Jssrm~ 7) ~ehiscentes ; valvae carinis 3 
percursae med" ortt ter . e evatJS (saepe subalacformibus) 

usque ad ~apsul:en~:d~~~ v~que ad ap!cem, laterale~ e . basi 
parum alttus. Capsulae Junsores 
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rubrae, canotomentosae, maturae glabratae, j unio res cal icis 
relicto breviter 3- s-Iobato Ionge de nsequc canopi loso ful tae . 

Esperan~a (ad ostium fl urnin is Javary), silva loco al t~, 
JI-1-194~ fructibus novcllis ct semiadultis in arbore, vetustJ­
bus sub arbore, Duclu 1060. Arbor unica visa. 

Specie~ haec nova foliolis coriaceis, horum pilis e p~pill_o 
oriundis, e t praesertim capsulis magnis sub-alato-cannatJS 
eximia et inconfundibil is. 

The present new species cannot he confounded with any 
one of the many Guarcas growing in the same country, be-· 
cause of the large size and the very conspicuous keels or 
wings of its capsule. 

VocHYSIACEAE 

Vochysia urubuensis Ducke, sp. nov.-Ad seriem II, 
Ca/ophylloideae. Arbor parva. ~amuli s~bteretes,_supr~ parum 
angulosi, decortican tes, glabn, vetust.JOres pa_lhde cmn~mo­
mei, novelli fusci. Stipulae parvae. Foha oppostta glabernma, 
petiolo 6-10 mm. Iongo tenui supra canalicuJato; lamina 
vulgo 3o-8o mm. longa et 2o-4o ~m. lata, obovata, basi s~t 
breviter in petiolum angustata, ap1~e _rorundato-obrusa. et m 
medio rerusa, margine subtus tenuJsstme revoluto, con.a~ea, 
supra nitida in sicco lutescen~, su~tus subopa~a et pallidio~, 
costis lateralibus (sat approxJmatts) et venuhs (crebre retJ­
culatis) in utraque pagina tenuibus at distinctissin:'e prom!­
nulis, nervo praemarginali sat ~bsoleto. lnflorescentJae tennJ­
nales saepius ICX>-200 mm. rarJUs ad ~so mm. longae, 2<:-JO 
mm. latae, cylindricae apicem versus angustatae, flonbus 
modice densis in rhachide valida subglabra fuscescente; 
cicinni saepissime uniflori, sat Ionge et tenuiter pedunculati; 
bracteae magnae obovato-lanceolat~e c~udato-acuminatae, 
in inflorescentiae parte novella subJmbrtcatae, ad 12 mm. 
longae. Alabastra sub-falcato-~_Ylindrica .su~btusa s~bgla~~· 
F lores lutei; calix glaber }acinus 4 anterJonbus parVIs, lacm1a 
postica post anthesin expansa et reflexa, ad IO_mm. lo~ga et 
ad 5 mm. lata, calcare ad 10 mm. lo~go fort1ter ~ncmatO­
inflexo tenui apice obtuso; petala tenu1a glabra, ma1ore obo­
vato-oblongo ad 9 mm. Iongo. Stamen glabrum. Ovarium 
tenuiter flavidosericeum. Capsula ut in vulgari //. obscura. 
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Speciehus V. e.vpansa Duc~e, V. obs~ura ~\'arm., et ":· 
obuo,Jis Ducke affini$, recedit praeserttm foltotum venulas 
crchre prominulO-reticulatts, calcare l~ngo, b~acteis l~t~s 
oYatO-lanceolatis. Frequens secus npas mundabdes flummts 
Urubu inter cataractas Lindoya et Iracema, 5-VI-19.p, 
Duckt 815. 

This ne,.,· species, next to Dimorplzandra urubuensis Ducke 
(Leguminosae), is the most characteristic element of the flora 
of the flooded banks of the middle Rto GrubU. The trees grow 
in analogous condittons and have the same aspect as V. angus­
ttjolia Ducke of the Curicuriary, tributary of the upper R io 
Negro. 

ff(}calea gracilior Pilger= ~u. lancifolia Ducke. The speci­
mens I collected tn the western part of the Brazilian Amawn 
(Sao Paulo de Oltven~a and, more recently, Esperanc;a) 
c~rrespond exactly to the descnption of the plant named by 
Ptlger, collected by Tessmann in Amazonian Peru (mouth 
of the Rio Santiago). Pilger's name has prionty. 

EuPHORBlACEAE 

Caryodendron amazonicum Ducke, sp. nov. Speciei 
C. ormocense Karst. affine, recedit foliorum forma et nerva­
tio~e, e.t spicis e!ongatis .. Arbor dioica 3o-4o mm. alta, trunco 
~ylmdnco, cort~ce l.ae\'1 pallide brunneo vel cincrascente, 
ltgn~ fla\'esce~n-al?tdo duro et denso, partibus vcgetativis 
ommbu~ glabns. Stt~ulae sat magnae ramuli gemmarn termi­
nal7m cmgen~es, srnatae, vulgo Ionge acuminatae, caducae. 
Foltorum peuolus zo--6o mm. longus; lamina ntlgo 120-2oo 

m~. longa et 4o-1oo mm. lata, obovatO-Oblonga vd elliptica, 
ba~t acuta . obtusa vel rotu~data, cornplicata, biglandulosa, 
aptce brevacr ??tuse acununata vel retusiuscula, coriacca 
subconcolor, ntt.tdula, c~stis lateralibus utrinque 

5 
8, u; 

venulae laxe rettculatae m utraque pagina n1ag·
15 

1 • 
· 'b S · ve mmus prommentt us. ptcae masculae terminalc~ et sullt . I . . . " ernuna es 

sieptsstme s-7, erectae, ~tncrae, simplices vel raro una vel 
a ter~ parum super bastn ramosa J '2<>--'loo m I 
multdlorae, rhachi sat valida angu'Josa canop'lm. 0

1~1gae, .. d · 1 · ' , 1 osa • ores vm es, tn g omerults secus spicae rhachin sat d' .. : . 
bracteas et bracteol d . · . tssttts, mter 

as parvas ense senceoptlosas, g labri 
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praeter discum supcrne sericeurn, sepal is trt bus vix _ultra 
J mm. longis, ovatts, acutis, srarninibus 4· Sptcae femtneae 
terminales solitariae vel raro binae, So-1 20 mm. longae solum 
in dimidio vel duobus tcrtiis superioribus fertiles, pedunculo 
et rhachi crassis subglabris. Flores 8-12 per spicam, inter 
bracteas et bracteolas breves et latas sessiles, \'irides, glabri 
praeter margines dense sericeos, an thcsi circi rer Io-I 2 mm. 
longi ; calix e basi campanulata demum in torum evoluente, 
sepalis 5 vel 6 imbricatis latis obtusis apice ciliatis. Ovarium 
gla brum ovoideum supra in collum anthesi e calice emersum 
attenuatum, stigrnatibus tribus revolutis in sicco Bavis, 
subvillosulo-papillosis. Capsula inter sepala persistentia toro 
cylindrico s-8 mm. alto, 4-6 rnrn. crasso insidens, adulta 
circiter 40 mm.longa et parum minus crassa, pericarpio rigide 
chartaceo ruguloso maturitate in valvas tres soluto et caduca, 
endocarpio durissime lignoso valvis tribus in media longitu­
dinaliter carinatis, hac carina ante apicem subito in forum 
terminata · semen circiter 30 mm. longum, brunneum, latere 
externo c;nvexurn, interno subplanum at in medio longitudi­
naliter subcarinatum, edule. Caruncula in speciminibus nostris 
non adest. 

Habitat sat frequens in silva primaria terris altis circa 
Esperan~a (ad ostium Auminis J avary), ubi "castanha de 
parco" appellatur. .~rbor m.ascula flo~rifera 28-IX-1942, 
Ducke 1070; arbor femmea flonfera '24-IX-1942, Duclce IO?I; 

arbor fructibus maturis 1 I-II-1942, Duclct I072. 

The present is the fourth species of the little known genus 
Caryodendron, the th ree other species gr?wing in Panama 
(C. angustifolium Standi.), on the eastern stde of the Andes of 
Colombia and Venezuela (C. orinocense Karst.), and on the 
mountains of Rio de J aneiro (C. grandifolium). The seeds of 
C. orinocenu are edible like those of the Amazon species. 

I CACINACEAE 

Dendrobangia multinervia Ducke, sp. nov.-Ab unica 
huj us generis specie hucusq~e nota ~D. b~!iviana) di~ert f<:>liis 
maioribus breviter petiolatts, multmervus, flonbus m sptcas 
breves vei glomerulos dense congestis. Arbor circiter 20 m . 
alta trunco cylindrico, ramulis junioribus canotomentosis. 
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Foliorum petiolus 1-3 mm. longus, canaliculatus ; lamina 
,·ulgo 1oo-1So mm. longa et. 3o-55 mm. ~ata, lance~lato­
oblonga, basi saepms obtusa, ap1ce l_o~ge acummata, papy racea 
fragilis, siccitate fusca, supra sat mttdula _nx rug'_ll~_sa, subtl~S 
subopaca ct asperula, in utraque pagma. lep1d11s palhd1s 
dissitc conspersa, costis lateral!bus ~ centrah utrmque ~o-·~s, 
supra tenuissim1s subtus sat prommentJbus, v~nuhs subtus 
sat e\'ldenter transverse reaculatis. Flores 1n pamculae 
ramorum parte apicali subspicatl etsecus rhachtdes in capitula 
dense glomeran, vi rides petalis albidis, magnitudine structura 
et indumento ut in D. boliaiana. Drupam non vid1. 

Esperan~a (ad ostium fiuminis J avary) , silva non inundabili 
v~rsus Igarapc Jurar:l., 10-X-194'2, Ducke 1084. Arbores duae 
nsae. 

This new species is a tree of the vel] moist upland rain forest 
of Espcran~a, on the Brazilian side of the mouth of the J a vary. 
It is easy to distinguish from the other species by the above 
mentioned characters of leaves and inflorescences. The other 
species of the present genus, which until now has been con­
sidered rnonotypical, 1s w1dely spread from the Atlantic zone 
of the hylaca (Para, Sunnam) to the Madeira R1vcr and 
Amazonian Bolivia; ' was found in three di fferent countries 
an~ !hree times described, with the names of Dmdrobangia 
bolwrana Rush) , Clar:apetalum surinamense Pullc and /lstero-
lepidium datum Ducke. ' 

BoM BACACEAE 

9uar~bea spa~ata Ducke, sp. nov. Speciei §(_u. 
gma~w!s~s Aubl. pa.rt1bus vcgetativis similis, solum folii s (in 
spc~JmJmbus ~ostns~ aliqua.nt~ rigidioribus, horurn pilis 
l~p•~oto-st~llatts mag1s consplCUIS, florurn characteribus plu­
nor~hus d_1versa; specimina sicca odore characteristico in 
altns spec1ebu~ (§(,.u. guianmsi~ A~bl. et §(_u. Duckei IJuber) 
observato destJtuta. Arbor med1ocns fioribus sua 1 ·b r ' ' • • • , I Ve0Cf1tl US, 
~a ICe m vtvo vJr!d•, rc:tal!s albis. Ramuli, stipulae, folia et 

racteae fiu. gutanmsu; pedunculi autem br · · · · d 1 • eVISSiml, VIX 
usboque a CJal~m. ong•_; alabastra breviora et crassiora magis 
o vata. IX anthes1 20--2.5 m 1 • (' ! . 8-Jo 1 m. ongus, ap1ce m exs1ccat1s) 

mm. atus parum profunde fissus dentibus subaequalibus 
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vulgo subtriangulari bus, basi sat obtusus, ext us dense 
ochrac~o-tomentellus (pilis stellato-lepidotis magis conspicuis 
quam m specie citata), intus albidosericeus. Perala 45-50 
mm. longa, ante apicem usque ad 10 mm. lata, oblique 
oblonge-spatulata tenuiter albosericea, sub anthesi erecta 
demum irregulariter contorta et recurva. Tubus stamineus 
anthesi petalis brevior, demum usque ad 6o mm. elongatus, 
albolanatus; antherae in tubi apicc et loborum basi sessiles. 
Stylus tubo stamineo aequilongus, tomentosus; stigmatis 
lobi breves, supra glabri. Fructus ignotus. 

Habitat prope Esperan~a (ad ostium fluminis Javary), non 
rara in silva non inundabili leviter paludosa prope rivulos, 
~'2-X-194'2, Ducke 963. 

This pretty tree, with scented flowers of pure white, cannot 
be confounded with any other species of the genus. Its 
differential characters in relation with fiu. guianmsis (a 
rather common tree of swamp forests of the Amazon estuary 
and the Guianas) are enumerated in the above diagnosis. 
§(.u. amaztJnica Ulbr. ex Schum., from the Rio Jurmi-Miry, 
Acre Territory, has glabrous leaves, longer peduncles, suh­
bilabiate calyx with prominent angles and nerves, and much 
longer lobes of the style. ff!.u.ll'illii Ulbr., of the Lower Jurua, 
State of Amazonas, has long-pedunculate flowers, a very 
different shape of calyx, and shorter petals. The other Amazon 
species of the present genus have much smaller flowers. 

Matisia paramsis Huber.-This species, hitherto known 
onlv from the Amazon estuary, was recently found near 
Esperan\a, mouth of the Rio Javary. 

ELAEOCARPACEAE 

Sloanea longipes Ducke.-Adult capsule JD-50 mm. long, 
short ovoid (laterly 4-valvate), apiculate, inermous, covered 
with a thin stratum of microscopic, reddish brown tomentum; 
pericarp woody, thick and very hard; seeds one or more, 
seldom two, involved with a white arillus, pale rosy above. 
Manaos, December 29, 1942, Dudce I154· 

Sloanea macranlha Ducke.-This species, remarkable be­
cause of the large flowers and the strong cyanhydric smell of 
the bark, has hitherto been known only from Esperan~a, at 
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the mouth oi the Javary river. I there o bserved recently a 
crec in the fructifying stage. The fru1ts, endently very young, 
were already 33 ~1m. long; they a re inserted on a large tor~1s, 
oblong-obovoid, inermous, covered w1th m1croscop1c gray1sh 
tomentum and had four longitudmal furrows md1catmg the 
iuturc vaJ',·es; the peduncle was ,·ery thick. \\'hen adult, 
these capsules would certain!) attain an unusually large size 
for this genus. 

Sloanea brachytepala Ducke, sp. nov. Arbor altissima 
(ultra 40 m.) adspectu elegance, trunco cylindrico basi radi­
cibus rabulanbus valde elevatis fulto. Ramuli mediocriter 
crass1, nodos1, juniores cinnamomei, lenticellosi, canotomen­
tel!J . Stipulae v1x ultra 5 mm. longae, lanceolatac, canose­
riccae, caducissimae. Folia alterna, ad apices ramulorum 
congesta, nonnula sparsa, magnitudine in eodem ramulo 
valde di-versa; petiolus Is--H mm. longus, strictus, canotO­
ment~llus, basi e~ apice incrassatus et fuscescens, apice 
canahculatus; lamma v~lgo ?<r--1'20 mm. longa et 35-65 mm. 
lata, non raro autem. dJmldJO maJOr vel minor, elliptica- vel 
oblongO-Obovata, bas1 brevi ter acu ta vel subacuta basi et 
ap1ce oblique _plicata, apice brevJsslme abrupte a~uminata 
v_el. obrus.a rarms ~otundata et retusa, margine integra, sat 
ng1de cor:~cea mod1~e ~rass~, supra nitida in sicco glaucesccns, 
subtus .nltldula palhdJUs ohvaceo-viridis, ubique glaberrima 
solum m costa subrus par.ce puberula, hac costa supra im­
mersa subtus ~rasse promJ?ente, costis lateralibus utrinque 
1o-1 ~ supra 1mmersms~u!Js subtus valide prominentibus 
margmt;m versus c~n·atJ.s et a.nte marginem arcuato-anasto~ 
mosan_ubus,. v.enuhs re~Jcul~tls transversis supra obsoletis 
subt:us tenuJssJme prommulls InRorescent1'ae 1' n 1 r 

1
. . • ramu orum 

parte .10 lata axdlares, erecto-patentes, 'lS- 55 mm. Ion ae, 
racem1formes, non nunquam e basi triramosae saep' b ~ d 1 , IllS rev1ter 
pe ~nc~ atae p~dunculo et rhachi tenuibus canotomentellis 
pedJce.IIJ~ gracJ!Jbus substrictis secus rhachin distanter bini~ 
vel trmJs, canotomentellis, basi bracteis lanceolat·ls p . 
toment · fuJ · · r · . arv1s . . os•s tJs, mrerJorJbus vulgo Io-J5 mm I . 
nonbus gr da · b · 'b · ong1s, supe­lo . Fl a tm'! . rev1o.n us, ultimis vix usque ad 5 mm. 
-~~~tbn~es, m alabastro subglobosi; tepala 4 

es• deflexe-revoluta, maiora vix usque ad 
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3 mm. longa et parum minus lata, plus minus ovata apice 
acuta vel obtusa, subcoriacea, anthcsJ brunnescentia sub­
glabra marginibus tenuiter albidosericeis. Stamina numerosa 
l~ngi~dine sat inaequalia, filamentis filiformibus, albida­
pllosuiJs anth~ra cons~icue longioribus, maiora tepalis aequi­
long~, anthens oblong1s vel ovato-oblongis minime ciliatuljs 
brev1ter at bene conspicuc apiculatis. Ovarium 4-loculare 
densissime albido-sericeo-hirtum, stylo glabro apice breviter 
4-fido. Capsula in pedicello sat valido, 25- 40 mm. longa, 
I 8-_25 n:tm. lata, obovato-oblonga, 4-(rarissime 5-) valvis, 
pencarp10 crasse hgnoso, exrus tomenta cano minute at 
denso coperta, solum vetusta visa, semine ignoto. 

. Manaos, in silva primaria terns altis argdlosis ultra Colo­
maT?. Joao Alfredo, arbores duae visae quarum una junior 
stenlis; arbor adulta Rorebat 20-X-1941, fructibus vetustis 
sub arbore numerosis. Specimina Ducke 862. Nomen vulgare 
ut omnium hujus generis specierum "urucu-rana." 

This species is one of the highest trees of the upland rain 
forest near Manaos. It is certainly rare, for I have so far seen 
only two specimens. The tree has an elegant aspect. Its 
strictly cylindrical stem exceeds, in height, the neighboring 
forest trees, bur all of large size; the base of the bole is 
sustained by three high buttresses. The Rowers, however, are 
insignificant. It may be interesting to know that this tree 
has an exceedingly short flowering period: October II, 1941, 
very young inflorescences were observed, with the flower 
buds still involved in the bracts; October 20, all flowers 
were open and many of them already decaying; October 27, 
no flower in the stage of an thesis was present. 

I am not yet able to indicate the relationship of Sloanea 
brachytepala with its congeneries, rather numerous in the 
Amazon forests. There may be some affinity with S. exulsa 
Ducke, of equal size and rather similar aspect, but leaves, 
inflorescences, flowers, and fruits of both species diverge in 
many characters. The inflorescences and the flowers of S. 
brachytepala are very small, smaller even than those of 
S. excelsa. Incomplete herbarium specimens of S. brathyttpala 
might be confused with S. sintmarim.ris Aubl., but the latter 
belongs to a very different species-group, characterized by 
open prefloration and echinated fruits. 
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Gurrll'ERAE 

Lorostemon bombacijiorum Ducke.- This exceedingly in­
teresting tree was till now observed only on a small area of 
upland forest on sand} soil, not very distant from the kilo­
meter 8 of the Aleixo road, northeast of Manaos. Though a 
representative of a monotypic genus and subfamily of the 
Guttiferae, it bears a well-marked resem blance in flowers 
and fruits to certain Bombacaceae. The fru it described in 
drq. Inst. Bioi. Veget. 1: 210 (1935) was not ripe, and that 
description must be corrected in some details. A fully ripe 
fruit recently obtamed was 18 em. long and 7 em. wide at its 
upper tierce, elongate-Obo\·oid, with 15 longitudinal ribs 
narrowed at its base to the 8 em. long stipes, obtuse at th; 
s~mlt. It had a green, thin hide, a thick, nearly tasteless, 
wh1te, fleshy exocarp, and4seeds covered with some brownish, 
spongy pulp. The fr~tt, af~er mat~ring, falls by rupture of the 
softened and decaymg st1pes; 1t 1s eaten by animals of the 
forest. 

COMBRETACEAE 

t:hlloa in~ndata Ducke, sp. nov.-I nter sectiones I et 
II mtermedta: antheris carunculatJs at staminodiis nullts. 
F~tex. alte sca~dens, ramults novell 1s parum dense albido­
lepidotts, vetust10nbus glabratis. Foltorum petioli sa t graciles 
Jo-15 mm.longt, profunde canaliculati; lammae 6o-Ioo mm: 
longae et 4o-~o ~m. latae, plus minus oblongo-elli pticae basi 
rotundatae, h1c In :entro anguste plicatae et subito in petJO­
hun angustarae, aptce vulgo rotundatae et in hujus media in 
acumen 5-8 mm. longum s~epe retusiusculum abru te ro­
trac.r~e, membranaceae, utnnque nitidulae, subtus I~ idfbus 
~~h~ts (demum evanescentlbus) et granulis fuscis (pe~s tsten 
t1 ls con

1
.sbpersae, pu~ctts pel.lucidis non visis, costts cen trali 

et atera I us supra Jmmerstusculis su btus . 
vents transversalibus et reticulatis u trin prommenyb~s, 
Spic~e axilla.res patulo-pendulae graciles foLd~~b prominul•sj 
l~ngtores, stmplices vel e pedunculo' commun~equa es ve 
cmna~omeo-lepidotae, peduncults et rhach· . I tern~tae, 
b.ra~tets subulatis ovario brevioribus caduc· t~bus btenmbus? 
CJTCiter 2 mm. Iongo Flore . . b IS,. oc su anthest 

. s In VIVO runnet, odorati. Calix 
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diametro circiter '2. mm., extus parce lepidotus, intus disco 
ptloso excepto glaber. Staminodia deficientia. Antherae 
carunculatae. Fructus ignotus. 

Haud infrequens ad ripas inundatas fluminis Tonantins et 
rivi Santo Antonio (infra Esperan9a), fluvii Solimoes affiuen­
tum, Ducke 644 et 1109; October et November florebat. 

'!hi loa inundata seems to be allied with Th. gracilis Eichl. 
whtch I hav~ not seen. Thjs South Brazilian species has, how­
ever, accordmg to the description, pellucid-punctate leaves 
of oblong form with acute base, a larger calyx, and well 
developed staminodia. As to the other characters inclusive 
of the shape of the inflorescences, both species seem to be 
similar. The fruits of both are, however, unknown. Th. 
inundata grows on flooded shores in the Amazon hylaea and 
Th. gracilis on the Serra do Mar in southern Brazil, in moun­
tains with subtropical climate. 

There is another Amazonian species, Th. stigmaria Eichl., 
described from fruiting specimens only. I have not seen it. 
According to the description, its leaves are oblong or oblong­
lanceolate, not shining, but with pellucid points and with 
acute base and apex. The inflorescences are much shorter 
than those of my new species. 

MELASTOMACEAE 

Mouriria densifoliata Ducke, sp. nov .- Arbor parva vel rar­
ius mediae altitudinis, partibus vegetativis glabris, ramulis no­
vellis angulosis. Folia suberecta subimbricata internodiis sae­
pius triplo longiora, petiolo crasso vix ultra 1 mm. Iongo, vulgo 
4o-6o mm. longa et 20-25 mm. lata, ovato-elliptica basi 
anguste rotundata vel obtusa et subcordata, apice obtusa, 
rorundata rarius brevissime subapiculata, in apicis medio 
leviter retusa, margine subtus prominulo et saepe revoluto, 
rigide coriacea, subtus pallidiora, praeter costam sup~a i~­
mersam subtus crasse prominentem avenia .. Peduncuh .aXIl­
lares erecto-patuli stricti superne in pe~tcellu~ umcu~ 
articulati vel saepius trifidi, 2o-4o mm. ~ongt, gla~n, bract~ts 
ad articulationes circiter 4 mm. longts subulatts cad~cts, 
brac.teolis in pedicelli quarto superiore duabus patentt~us 
perststentibus circiter 3 mm.longis lanceolato-Ovatas acumm-



?.6 TROPICAL WOODS No.76 

atis, rigidts. Flores s-meri calice et o~ario_ inter?um 6-meris, 
in alabastro lange et abrupte acummatt . Caltx subglaber, 
tubo m alabastro campanulato basi acuto, anthesi cum 
!obis patenubus circiter 8 mm. latus; lobi 5 nonnunquam 6, 
tnangulares bas1 profunde soluti, apice acuti. Perala alba, 
membranacea, intus tenuiter furfuracea, anthesi patentia 
12-14 mm. longa et 6-; mm. lata, oblonga basi subunguicu­
lata aptce Ionge acuminata, marginibus irregulariter sinuosis 
et saepe denriculatis. Stamina violacea, filamen tis prae­
fiorattone inflexis anthesi Ionge exsertis circiter I 5 mm. longis, 
anthens loculis hippocrepiformibus birimosis connectivo rna­
dice recurvo postice calcarato dorso glandula munito. Ovar­
ium s-vel rarius 6-loculare supra depressum et alulis mem­
branacets 10 (vel 12) e styli basi radiantibus coronatum. 
Fructus i~notus. ~peciei guia~~nsi (mi hi solum e descriptione 
et !ccone tn Ma~tu Fl~ra Bras1ltensi nota) M. dumetosa Cogn. 
ev~denter affims; folia autem dure coriacea subimbricata 
aptce retusa, bracteolae persistentes et a fiore sat remotae 
calix .in lobos apice acutos profunde partitus, petala long~ 
acummata. 

Freque~s secus fluminis Urubu cursum medium inter cat­
aract~s Lmdoya et lracema, in silva humiliore ripae arenosae 
26-IX-19~1, Duck~ ~OI. Arbor unica ad ripas altas lacus 
Ua1curapa ad mendtem oppidi Parintins, mense September 
1932,.A. Ducke H:rb. J ard. Bot. Rio 25518. 
h rht_s pretty spec1es, ltke Dimorphandra urubu.ensis Jacques-

:J erza purpurea, and Vochysia urubuensi.r, IS a cha:actenstic 
e eme~t of the flora of the sandy shores of the middle Rio 
U~bu, tnbutary of the Amazon east of the lower R' N 
A smgle tree was found also on the shores of L k Jo. egro; 
south of the Parana de Ramos an . a e atcurapa 
the rown of Parintins. 1 formeri di:;:~ of the A~azon near 
this locality under the name of My d buted spec1mens from 

· hi h · umeto.ra Cog G . spectes w c certainly has affin' t . h n., a utana 
to the description and the dra .. ~ Y '_"'ltMour_ plant, according 
. . S . , .. mg m artms' r:o, B '/. 
tensts. orne Important characters h rto:a rast-
1 do nor know if M. dumetosa has 'th~w~ver, are discordant. 
of t~e ovary observed m this new _wmged rays of the top 
specimens of the Guiana pi species, for I have not seen ant. 
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SAPOTACEAE 

Calocarpum odoratum Ducke, sp. nov.-Arbor ut videtur 
35- 40 m. alta, cortice interiore acidum cyanhydricum redo­
lente. Ramuli cicatricibus verrucosis florum fasciculorum 
notati, grisei, in sicco striato-rugosi, parte juniore canotomen­
tella. Folia alterna, apice ramulorum congesta; petiolus 
2o-4o mm. longus tenuis strictus parum canaliculatus, can­
otomentellus; lamina 100-200 (rarius 270 mm.) longa et 
so-So (rarius 105) mm. lata, obovato-oblonga, basi anguste 
rotundata vel obtusa, apice brevissime abrupte acuminata 
acumine ipso saepius obtuso, membranacea, utrinque glabra 
et in sicco viridis, supra parum nitidula, subtus nitida, costa 
centrali supra vix, subtus fortiter prominente, costis later­
alibus e costa centrali utrique 15- 18, sat distantibus, tenuibus, 
subtus discincte prominentibus, subrectis parum ante mar­
ginem arcuatis et anastomosancibus, venulis in utraque pagina 
tenuiter prominulis, maioribus !axis costas laterales con­
nectentibus minoribus crebre reticulatis. Flores odore gratis­
sima, in fa~ciculis paucifioris e ramulorum part~ in!eriore 
defoliata ad cicatrices foliorum delapsorum, pedtcelhs 2-3 
mm. longis validis griseosericeis. Calix in vivo viridis, anthesi 
7-9 mm. longus, 3-4 mm. crassus; sep~la II_, spiralite.r im­
bricata, dorsa tenuiter sericea, ab exomo (mfimo) v1x ad 
2 mm. Iongo usque ad intimum (~upremu~) 7-9 mm. lo~gum 
magnitudine gradatir_n cres~entta, e~tenora dorsa .can~ata 
apice breviter acummata, tnterm~dta. rotundata? mtertora 
valde convoluta ob}onga. Corolla tn VIVO alba, SICCa I 5-IS 
mm. longa, 5-7 mm. lata, t~~ 14-15 .mm. Iongo cylindrico 
glabro, !obis 5 utrinqu~ sencets. margtn~ glabro, pra~flor~­
tione imbricatis, oblongts, obtusts .. stamtna 5 ~t stam~nod~a 
5 versus tubi apicem inserta, stamtna su~ l?bts, stammodia 
sub sinibus, omnia subglabra; filamenta ctrctter 3 mm .. lon~ 
recta, antherae 1.5 mm. longae oblongo-ova~ae, stammod.ia 
filamenta parum excedentia, subulata. Ovanum 5-loculare, 
apice Ionge pilosum; stylus circiter IS mm. longus? glaber. 
Fructus in arbore inventus, onus ~olus vetustus stccus, ut 
videtur nondum adultus, globosus ~ame.tro JS mm., ~~un­
culo 6 mm. alto IS mm. lato, pertcarpto ~rass?, .semtmbus 
tribus maxima ex parte pu tredine destructts, ctrctter 20-25 
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mm. long1s q - 17 mm. latis 8- 12 mm. crassis, testa frag.ili 
nitida cicatrice umbilicali (sat lata) et embryone destructrs. 
Cir~a .Esperanc;a ad osttum fluminis J av~ry, i? s ilva non 

mundabilt, 12-X-1942, Ducke li6I, arbor u ntca v1sa. . 
Thts is the first species of this small genus that I have seen rn 

the Amazoman hylaea. I do not know the others, but, according 
to their descriptions, the present new species should be easily 
recognized. The bark of the stem and branches has a s trong 
cyanhydnc smell, but the flowers have a very agreeable scent, 
uncommon for a Sapotacea. 

APOCYI'\ACEAE 

Condylocarpon amazonicum (Mgf. ) Ducke, comb. nov. = 
Rhipidia amazonica Mgf.-T he discovery of a new species 
closely allied with the present one, bu t differi ng by muJti­
ovulate carpels and mulnsemmate, articulate fruits, compels 
me to suppress the genus Rhipidia, transferring its sole species 
to Condylocarporr. 

Cond! locarpoD: h.irtellum Ducke, sp. nov.- Speciei C. 
ama~ntcum ~abttu generah, partibus vegetativis, inflores­
cennts et flonbus (ovario e>ecepto) simile differt indumento 
disco nullo, O\'ults numerosis, et fruct ibu; multiarticulatis e~ 
multiseminatis. Frutex al te scan dens flori bus albidis. Folra 
basi saepius obtusa nee ro tl~ ndata, m ~traque pagina pilis 
sat longts non multum densts hutula · mflorescentia minus 
den~e at ~ongi~s pilosa~ bra~t~is validioribus pos t anthesi n 
persts ten u bus, 1.n ram~lts ul mnt~ saepe su him bricatis ; corolla 
m alab.astro aptce lattor quam tn specie citata, crassius cla­
v.ata, hmbo anthesJ expanso usque ad 8 mm. diame tn me­
uente, demum caducissima, huJ·us s tructura et statn ' . . . . mum ut 
m specte ct.tata; dtscus nullus ; ovula per loculum us uc z6 
observata, 111 senes 4 vel 5 disposi ta Mer1'ca · ( q d 

) d · rp1a non urn 
~atur.a .saepe a JOO rnm: longa, ad semina et in anicula tion-
Jbus cJrCJter 3 mm. lata toter semina eta t" 1 . 
'l I d s' . r lCU attones solum mm. a ta, usque a T -arrtculata articults ult" . T 
a_rticul is se.miniferis usque ad 12 observatJs . ,~IS s~en Jbu~, 
Ctta ~a fulv Js ~t microscopJce verruculosis a~~~. rs ~ t m specte 
longts, subcnspulis, adscendentibus S l>e .u tra I mm. 
specici citatae simile essere videtur. · emen (t mmaturum) 
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Sat frequens circa Esperanr;a ad ostium fluminis Javary in 
silvae non inundabilis locis humidis, 28-IX-r94'l floriferum 
et cum fructibus immaturis, Ducke 117I. 

This new species is evidently intermediary between the 
untenable genus Rhipidia and the true Cor1dylocarpon. Many 
of its botanical characters are those of Rhipidia, but the most 
important part, the articulate and multi-seminate fruit, is 
more typical of true Condylocarpon. 

Condylocarpon reticulatum Ducke, sp. nov.- Ab affini 
specie C. amazonicum primo adspectu differt ramulis .glab~s, 
foliis solum sparsim pilosis, nitidis, conspic~e retJc~atts , 
inflorescentiis subglabris. Frutes scandens. F<:>ltorum. pet1o~us 
praesertim ad latera Ionge fulvovillosus; ~amma bast saepJUs 
acuta, in adultis utrinque nitida, margme et saepe costa 
centrali subtus magis minusve disperse setosis, nervo pra~­
marginali valde conspicuo eta m~rgine .ipso s.at remoto, ~ostts 
lateralibus et venulis pulchre rettculatts utnnque ~ro~tne~~ 
tibus subtus saepe pallidis. lnflorescentiae pedunculi pnmar~t 
et secundarii glabri, superiores su?.glabri .. ~lo~es sub~la~n, 
virides, magnitudine et structura us spectet c~tatae SJmtles 
(discus adest, ovula per loculum 4, superpostta). Fructus 
ignoti. . , . 

Habitat prope Espetanc;a ad osttum lga.r~pe Santo Antomo, 
in silva riparia a fluvio Solimoes inundabtlt, 9-II-1942, Duclce 

II72. . . . b 
This new species is closely allted wtth C. amazonzcum, ut 

diverges by its much less abundant pubescence and by the 
beautiful reticulate-veined leaves. . 

Examination of the dried ovary of these plants ~~ ~ery 
difficult. I obtained the data given in the above descnptt<:>ns 
through the kindness of Dr. Kuhlmann who carefully studied 
the material. 

BIGNONIACEAE 

Schlegelia roseiftora Ducke, sp. nov.- Frutex roburissi­
mus in arboribus a ltis epiphyticus et sc~n~ens; ~ami u ! ellno.n 

. . . 1 be · · nittdt grtseJ enttc ts radtcantes dure hgnet, g a rnmt, . , . . , . 
. . ' . 1 . p d tl'pulae 111 axtlhs gemmatae, spars1s JUntores angu ost. seu os 

1 
-6 

lanceoiatae acuminatae, concavae, durae, vu go 4 mm. , 
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longae, <liu persistentes. Folioru~ petiolus Io-20 mm. _lo~gus, 
validus, supra profunde canah~ulatus, parte bas~h tntus 
glandulis squamiformibus palltdis transverse oblong1s obtec­
tus; lamma 7o-tio mm. longa et 25- 50 mz:n. lata,_ elongato­
elltptico-ablonga vel obovato-ablon~a, bas1 et api~e. obtusa 
vel anguste rotundata, margine fo rt1ter revoluto, ngide co~­
iacea nonnunquam subbuUata, subconcolor, supra magts 
quam subtus nitida, costis _lateralib~s in .utroque lat~re s-7 
supra immersis subtus ten.UJter ~romm~ntibus, ~rc~at1s, ~nte 
marginem evantdis, venul1s nulhs vel VIX consptCUJS. Pamcu­
lae laterales in ramuli parte inferiore ad axillas folioram 
delapsorum, subracemiformes, 2o-4o mm. longae; pedunculi, 
rhachides, bracteae, pedicelh et bracteolae pilosuli; rahchides 
primariae tetragonae; bracteae parvae, subulatae; pedicelli 
tenues, bast bibracteolati. Calix viridis, 4-6 mm. longus, 
aptce 3-4 mm. latus, glaber, tenuiter subcoriaceus, tubuloso­
campanulatus, basi abrupte in stipitem brevem (1.5 mm.) 
contractus, in alabastro clausus poro apicali foratus, sub 
anthesi subaequaliter bilabiatim in lobos duo rotundatos 
membran.aceos fissus, basi extus subreticulato-rugosus. Co­
ro!la palltde ro~ea_, glabra, tubo circiter 8 mm. Iongo cylin­
dnco, ~acmus. ctrciter .5 mm. longis oblongis intus papillosis, 
anthes1 reflex1s. Stamma glabra, parum inaequalis. Pis tillum 
glabrum. Fructus ignotus. 

Esperan<;a (ad ostium flumims Javary), in silva non inun­
d~bili, 2-II-1942 florifera, Ducke II<f.2. I ndividuum unicum 
visum. 

This species c~n be easily recognized by its small flowers 
whtch are borne m lateral panicles a~d h~ve a corolla of a pale 
r~seate color and a. calyx that IS biiabiate. Unlike the pre­
VIOusly known_ species of ScMegelia, this one appa rently has 
no rootlets on Its small branches. 

Key to the Species of Schlegelia of the Hylaea of 
Amazonia and the Guianas 

Panicles rather large, multiflorous and terminal or both t · 1 d 
' II f 1 h . ' • ermma an at the ax1 ae o eaves on t e supenor part of the twtgs T be f h ll · · 

cal. Branches with rootlets. Robust climbers. . u o t e coro a cyltndn-

Panicles up to 200 mm. long. Leaves without land 
Corolla (according tO th~ authors) pink' h g S. Cb alyx toothed. 

IS mauve; tu e I2-I 8 mm. 
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long. · · · · · · · · · · · · · · · . · .. .. .. . . . .... .. . . ..... . .. Sch. oiolau a (Aubl ) 
Grise b. (Guiana) and Sch • .scandms (Briquet et Spr.) Sandw. (Rio Uaupes). 

~anicles up to I~o mm. long. Leaf blades with thick glands beneath on the 
stdes of the petiole. Calp truncate. Corolla white; tube about 1 2 mm. 
long. Sao Gabriel, Rio Negro ..... . .... . . . .. ... . . .. Sch. ai/Jij/ora Kuhlm. 

Inflorescences lateral, at axillae of fallen leaves on the interior part of the 
branchle ts, not over 40 mm. long. 

Flowers in fascicles or in very short and poor racemes. Calyx truncate and 
irregularly denticulate. Corolla whitish with purple limb, JS mm. long or 
longer; tube narrowed at the base. Branches with rootlets. A robust 
climber. Breves, Amazon estuary... . . . .. Sch. pnram sis Ducke. 
Flowers in short but rather multiflorous panicles. Calyx bilabiate. Corolla 
pale rosy; tube about 8 mm.long, cylindricaL Branches without rootlets. A 
very robust climber. Esperan~a, mouth of Rio Javary. 

Sch. rouij/Qra Ducke, sp. nov. 
Flowers in short, decussate racemes. Corolla apex constricted and very 
shortly lobate. Branches with rootlets. Thin, not very woody, climbers. 

Calyx very conspicuously toothed. Calyx and corolla golden yellow; 
up to IS mm. long. Rio Curicuriary, tributary of the upper Rio ~egro. 

Sch. aurea Ducke. 

Calvx truncate or o(ten shortly and irregularly split on the apex. Corolla 
redi about 22 mm. long. Upper Rio Negro basin and British Guiana.. 

Sch. Spntuo~ta Schum. 

RuBrACEAE 

Retiniphyllum chloranthum Ducke, sp. nov.-Ad section­
em Euretiniphyl/um M. Arg.Arbuscula vel f~tex 3-4:m. altus, 
ramulis subglabris, novellis ut inflorescentiae resma~ ex­
sudantibus. Stipulae breves truncat~e connatae. Fohor?m 
petiolus 2o-3o mm. longus, late canahcularus, glaber; lanuna 
saepius I 50- 250 mm. Jonga et 6~-100 _mm. lata, obovata ~el 
oblongo-abovata, basi sat Ionge In petiOlum ~ttenuata, ap1ce 
late obtusa et in media breviter abrupte acum1~ata, herba~ea, 
utrinque nitida et concolor, glabra subtus ~mu~e scab_n~a, 
nervis validioribus utrinque 13- 16 c~m ter~UJbus m~er~~XtiS, 
venulis tenuissime reticulatis. Racemi termmal~ ~olitaMI 8o­
Joo mm. longi parte basali sterili (pedunculo) ClrCiter ~o mm. 
longa, glabri . Flores virides, praeter ~orollam et stamma glad 
bri · caliculus (involucellum) anthes1 ad I mm: dem~md~ 

' d' II tus I-2 mm. altus, !obis 5 ovat1s acut1s 1~ 
2 mm. pe ICe a , . . . . l' I mm VIX 
tinctissimis· ovarium breviter stlpttatum, ca IX : · 

I . . , . 5 m latus apice truncatus et mmute attor et cirCiter 1. m . , 



J2 TROPICAL WOODS 

dentjculaws; corolla tubo tenui cylindri~o circite~ J 5 m~. 
l · t s parum infra medium annuhgero, lob1s reflexas ongo, m u . . . 
I. :- 'bu· c'arciter 10 mm. longts, tenuater canoser1cea, extus 
ancan " · lb'd 'I · D' \'ulgo ,·aide res:noc;a. Stamina filament1s a 1 op1 os1s. ascus 
altt;.., angusrus. Stilus glaber. Fructus ruber, g~obosus, 10-

cost;tus, pyrcn1s dorso .c.arnis uibus val_de elevat1s. 
Habitat in silva humthore ctrca campmam arenosam prope 

flu men Tarurm\-miry urbi \1anaos vicinum, 4-VII- J 94 I, 
DucJu 1 I<IJ. :\ffine speciei R. ronco/or (Spr. ex Bth.) l\1. A~g. 
e silvulis ,·, catinga" RJO ~egro superioris, differt praes~rttm 
caliculo evidcntissime quinquelobo, corollae ~ubo_ parum mfra 
medium annuligero, pyrenis fortissime cannans, et forma 
folio rum. 

This species was hitherto found only at one J?lace ncar the 
upper course of the R io Tarum~-miry, a small ~;1 buta;y o~.the 
Rio Negro northwest of Manaos. There are campmas of 
white sand with a superficial layer of black humus around 
which is a forest of scarcely medlUm-stzed dicotyledonous 
trees and numerous palms of Jfaurilia carana, like certain 
"catinga" of the upper R1o :'\egro basin. R. chloranthum as 
one of the characteristJc shrubs of the undergrowth of that 
forest~ more frequent and more showy here is the red-flowered 
R. rhabdocalyx M. 1\rg., which previously was known only 
from the type specimen collected by ~Iartius on the upper 
Japura (Caquet:i), now belonging to Colombia. 

KEYS TO A~IERIC:\S \\'OODS CO~TI'il'ED) 
By SA~uEL J. RECORD 

This key is the tenth 111 the series begun in Tropical IYoods 
~o. 72, December 1, 1942. Those in the preceding issues arc: 
(No. 72) I. Ring-porous woods. II. Pores in ulmiform or 
wavy tangential arrangement. III. Pores in flame-like or 
dendritic arrangement. (No. 73) I V. Vessels virtually all 
solitary. V. V c._<;s~ls with sp1ral .rhickenmgs. (No. 74) VI. Ves­
sels wnh scalanform perforatton plates. VII. Vessels with 
very fine pit.tir~g. (!'-:~. 7?) VIII: Vessels. With opposi te or 
scalanfor11_1 ptttmg. IX. \\~ds With consptcuous rays. These 
keys are mrcnded for use m connection with Record and 
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Hess' Timbers of lht New World wherein many of the ana­
tomical features are well illustrated by photomicrographs 
(plates following p. 588). 

In Key III, 7a and b, the statements "pores all soli tary" 
and "pores not all solitary" should be deleted. Bu/nesia 
retama is the only one of the three species with pores rarely 
in contact radially. Key VI contains two instances of faulty 
construction : 9 and 18 are out of place and should be deleted. 
In Key VII, JOa, the statement that the rays of Holocalyx 
are usually not over five cells high is incorrect, as they are 
frequently Io-12 (15) cells high. 

X. Woods with .storied .structurt. This key includes 149 genera 
of 29 families, mostly tropical. Th~ largest groups belong_ to 
the Leguminosae (77 genera: 2 M1m., 24 Caes., 51 Paptl.) 
and the Mal vales (Born bacaceae I I, Elaeocarpaceae 2, 

Malvaceae 6 Sterculiaceae 6, Tiliaceae 10). The storied 
arrangement ~f some or all of the elements gives rise to the 
horizontal markings known as "ripple marks." The number 
of these markings per inch is measured axially on the tan­
gential surface. The number is not const~nt even. for t~e 
same specimen, hence small differences _ar~ wa~hout dta~nostac 
value. In woods with considerable varaat1on an the hetght of 
the rays, the markings are likely to be indistinct except in 
the parenchyma layers. If the parenchyma cells are regularly 
two per strand a secondary seriation results and the number 
of tiers is twice that produced by the vessel members and 
other elements. Occasionally the cells of 4-celled strands are 
sim ilarly storied. Some of the types of storied structure are 
shown in Plates LI and LIII in Timber.s of 1M N~. Wo;ld. 

Storied structure represents a high degree of specaah~non. 
In woods so characterized the vessel members are typtc~y 
short and have exclusively simple perforations. The fibe~ plts 
are simple or provided with only small borders. If the n~ple 
marks are uniform the rays are usually only 1- 3 cells wade, 
less than 1 5 cells high and homogeneous or nearly so. Paren­
chyma is generally ab~ndant; some of ~he d~stinctive patterns 
(and o ther features) are illustrated m T1mbers of lhe NtfD 
World. . 

The Leguminosae (excepting Bauhinia and Cercu) com-
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pnse the second half of the key. To bring them together it was 
necessary to employ a feature (vestured pits) which, thou~h 
constant and reliable, is often dtfficult ~o use when the ptts 
are very small. Usually, though, the ptts are large e~ough 
to show the structure distinctly. The only other woods m the 
key wtth vestured pits are l someri.r (Capparidaceae) and 
Daphnopsis and Sclwenobib/os (Thymelaeaceae). 

X. WOODS WITH STORiED STRUCTURE 

1 a. Ripple marks 'l'lo-Z8o per inch. . . . . . ... 
b. Ripple marks so- ISO (zoo) per inch. . . . . . . . 

'l a. Rays up to 100 (zoo) cells high; mostly not storied. 
· I someris (Capparidaceae). 

b. Rays mostly less than 8, sometimes up to 30, cells high; typically 
storied . . . . 3 

3 a. Pores often in contact radially . . . • • • • . . . . . . . • . . . . . . . . . . . . 4 
b. Pores rarely in contact radially 5 

4 a. Pores fairly uniform in size; arranged in radial chains. Paren­
chyma sparingly vasicentric . . .. . Bu/nesia arborea (Zygophyllaceae). 

b. Pores small to minute; arranged in dusters surroWlded by vll$i­
centric tracheids and parenchyma, producing more or less den­
dritic pattern... . . . . . . . . Bulnesia Sarmienti (ZygophyUaceae). 

5 a. Parenchyma inequilaterally paratracheal and aliform; also in 
diffuse aggregates. Rays uniseriate and one-storied. 

Guaiacum, Porlieria augustijo/ia (Zygophyllaceae). 
b. Parenchyma finely reticulate. . , . . . . . . . . . . . . . . 6 

6 a. Rays uniseriate and one-storied. Pores in Same-like or dendritic 
arrangement.. . . . • .. . Porlieria Lormtzii (Zygophyllaceae). 

b. Rays frequently or mostly biseriate and more than one-storied. 7 
7. a. Pores few, the smaller ones tending to radial arrangement. Crys­

talliferous parenchyma cells apparently absent. 
Bulrmia rttama (Zygophyllacaea). 

b. Pores numerous, fairly evenly distributed without pattern. En­
larged crystalliferous parenchyma cells numerous. 

l.Arrea (Zygophyllaceae). 

9 
71 

8 a. Vessel pits not vestured .. , 
b. Vessel p1ts vestured ...... , ... , 

9 a. ~.ores rarely in contact with the rays, which are ~U· ~id~ ·a·n·d ~~~~ 
sgh . . . . . . . . . . . • . . . . . . . . . . 10 

b. Pores .regularly in contact with the rays, which ~~ ·~~; ~i1 ~id~ 
and hsgh . . . . .• . 

10 a. Rays all extending full length of interned~: ~il cell · · · · · .' · · · 
11 

present .•• , . . . . . • . s som~bmes 
b. Rays of various heights; oii ~;li~ ~·b~~t ·c· .. !'t~tr(C(Ps.pe~aceae)). ·. ortana onanaceae • 
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11 a. Pores in zig-zag, ulmiform, or dendritic pattern, at least in late 
wood .............. . ... . .......... . ·• ·. · · ··· · · · · 

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

35 

1'1 

J6 

t'l a. Diffuse-porous. Vessels without spirals. Rays 1 or 2 (J) cells wide. 
(See Tropical Woods 63: 37-38.) ........... . . . . .. .. . Bignoniaceae. 

b. More or less ring-porous. Vessels with spirals. Rays wider. . . . . 13 

13 a. lnterxylary corky laminations present. 
Arttmtsia tridentala (Compositae). 

b. Such laminations absent. . . . . . . . . . . . . . . . . . . . . . . . 14 

14 a. Parenchyma rather abundantly paratracheal. Baecharis (Compositae). 
b. Parenchyma sparingly paratracheal or absent. . . . . . . . . 15 

15 a. Rays 1-4 cells wide. Early-wood pores medium-si~d, in rat?er 
wide band .......... . ................. . .. Gems (Legummosae). 

b. Rays mostly coarse, nearly all over 4 cells wide. Early-wood pores 
small, the pore-band narrow ............. Berberis (Berberidaceae). 

16 a. Woods with slender strands (islands on cross section) of included 
phloem or unlignified parenchyma............... 17 

b. Woods without such strands.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

17 a. Islands (containing sieve tubes) at outer end of short rows of 
pores. Rays very ~ne ...... . : ..... . .. .. . Pisonia (Nyctagina~eae). 

b. Islands (without sseve tubes) mdependent of pores. Rays mO!'tly 
coarse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Urera (Urttcaceae). 

18 a. Woods with narrow to wide bands of unlignilied (cottony) paren-
chyma ........ . ... . ..... . ....... . ..... · · ······· •··• · ··· · 19 

b. Woods without such bands ........ . .... . ... • . ••... · · . · · · · · 20 

19 a Parenchyma cells in the bands all elongated radially. ' Apti!Ja (Tiliaceae). 

b. Parenchyma cells in the bands mostly cubical. . . Htltocarpus (Ttliaceae). 

'lOa. Rays with small tile cells ...... .. · · · · · · · · · .. · .. · .... .. · ·.. 
21 

b. Rays without small tile cells .. . . . . .. · · · · · · · · · · · · · · · • · · · · · 
2

S 
'l'l 

21 ~·. ~:~:~~~~:: ~~~~~~~e ~~~ ·r~rl~~~~~.-~h~~~h ·~~~ti~~ ~~h ·I;;_ 
cal tendencies ..... • . • . · · · • · · · · • · • · · · · · · · · • · · · · · · · · · · · · ·' · 'lJ 

'l'l a. Rays in part conspicuous. Vascular pits min~~~ma (Sterculiaceae). 
. V ul · all Luehta (Tilias:eae). 

b. Rays not consp1cuous. asc ar p1ts sm .. · · · · · . . . ch a1 Butllnwta (Sterculiaceae). 
2J a. Parenchyma span~ly paratra e · · · · · · . . . . • • . . . . . . . . . ~ 

b. Parenchyma otherwise .... ·• .. ·" .... " .. · . . 1 
l li

t etimes conftuent mto Jrrtg\1 ar 
z4 a. Parenchyma fine Y a ,orm, som Mo/Jia (Tiliaceae). 

bands. Vascular pits minute.·· · ·· ··· • ·· ··:dili 1 art some 
b. Parenchyma is narro~ bands about 1 pore-Wl ar v!cut~ pits 

times uniform, somenmes broken and arregul Lu~htopsis (Tiliaccae). 
small. . ....... .... · · · · · · · · · • • · · · • · · '· '· · · 



TROPICAL WOODS No. 76 

~s a. Fiber pit~ with large borders; few. Parenchyma reticulate. 
Gaiatimdron (Loranthaceae). 

b. Fiber pits v.ith small borders or simple; often numerous. Paren. 
chyma various . . . . . . . . . • . . . • • . . . ~ 

26 a. \"essds \\ith spirals ...... 27 
b. V~ls without spirals.... . . . . . . . . . . . . . . . . 29 

-:.; a. Rays typi~ly uniseriate and less than 20 cells high. Parench)·ma 
lind) term mal. . . ........ •......... . 1uculus (Hippocastanaceae). 

b. Rays 1-5 (6) cell~ wide and up to 50 (too) cells high . .... . .... 18 

'lS a. Parenchyma paratracheal and more or less confluent sometimes 
formi.ng con~entric bands few to 15 cells wide. Very s:nall vessels 
assoctated with larger ones. Density medium to high. 
> • • Castda, Hoiacantha (Simarubaceae). 

b. 1 arenchyma m numerous fine lmes or reticulate and finch• termi­
nal. \'e~sds fairly uniform in size. Density low .. . . . Tiiia ·(Tiliaceae). 

'29 a. \ :esse!. ray p~tt~ng distinctly 'l-si zed: very fine and coarse. . . . . . • :;o 
b. \ ~<;sel-ray ptttlng not distinctly '2-sized. . . . . . . . . . . . . . . . . . . . . Jl 

JO a. Rtpp~e m~rks ~haracteristic; all elements storied. Large vessel-
ray ptt-p:urs fatrly numerous, elongated. 

b R" Carpodiptera, Christiania (Tiliaceae). 
· .•pple marks local; mo~tly ?nly fusiform parenchyma cells sto-

ned. Large vessel-ray ptt-pl!rs few, round to broadly oval. 
Schoq>fia (Oiacaceae). 

Jl a. Vessel.ray pitting coarse to very coarse. 
b. Vessel-ray pitting not very coa~; some~~ ·;e~· fi~~·. ·. ·.·:: .': ~; 

31 a . Parenchyma reticulate, at least in part. Density low • . . . . . . . . 33 
b. Parenchyma banded; not reticulate.. 

33 a. Septate fi bers abundant •....... • · · · • · • · · · · 37 

b. Septate fibers absent or.fe~ · .. · .. • · · · · · · · · · · · • · · 34 

34 a. Heartwood rich reddish bro~~·; ·s~~;}: ~~fi~~~~ ..•. • · · · · · · 
35 

b H Bomhacopsis (Bombacaceae) 
· eartwood dull brown; not sharply defined. • 

Bomhax, Pachira (Bombacaceae) 
35 a. P11renchyma cells Rattened radiall, .. in j........,•lar · · · in d f '' ... .,- umsenate rows 

a .gr~un mass o rather large thin-walled fibers R . 
mulusenate; cells not distinctly 2-sized (tang ·ec ) . ays all 

• 0 s t .. 

b. Parenchyma cells not Rattened· fibe ~ern(uliia ~Bombacaceae). 
and arranged in narrow bands ~r di~ srna ' o ten thick-walled, 
much coarser bands of pnrenchvma. R::. ~~redg.at~s selpara~d by 

• 6 Wood fiL. . · 1 s tsunct y 2-s•zed >6 
·' a. ucrs cornpar:lllvely few and often diff . . . ,, 

aggugates except in outer part of ar h . use or In diffuse 
multiseri11te.... . .. .,.owt nng. Rays nearly all 

b. Wood fibers numero~~ · i~ · i·r~~ 1 • ·b· · Cdauaniiicsia (Bombacaceae). 
· U · • · • .,u ar an s thro h h n ngs. mscnate rays common C "!J ~~ out growt 

. . . . rr a, Chorrrra (Bombacaceae). 
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.17 a. Density very low. Open radial channels sometimes present. Verti-
cal gum ducts absent .••....... Cochlosptrmum (Cochlospermaceae). 

b. Density medium to high. Radial channels absent. Vertical trau­
matic gum ducts sometimes p~nt . . . . . . . . • . . . . . • . . . . . • . . 38 

18 a. Heartwood rich reddish brown; density high. ,1guiaria (Bombacaceae). 
• b. HeartWood yellow-brown; density medium. 

Catosttmma, SdtrOntm• (Bombacaceae). 

39 a. Parenchyma reticulate or in closely spaced uniseriate lines . . . . 40 
b. Parenchyma otherwise .. . . . . . . . . . . . . . . • .. • . . . . . 48 

40 a. Pores only occasionally in contact radially . . . . . . . • . . . . • . . . 41 
b. Pores frequently in contact radially ......... . .... . · .... · · · · 43 

4 1 a. Rays homogeneous or nearly so. Vasicentric tracheids present. 
Muntingia (Eiaeocarpaceae). 

b. Rays definitdy heterogeneous. V asicentric tracheids absent . . . . 42 
42 a. Rays with many procumbent cells; uniseriatcs numeroll;'· Par~n-

chyma strands wit? 4-8 cells .. .... .... . .... . ~Otthals•a (Tihaceae). 
b. Rays without definttely procumbent cells; umsenatcs few. Paren­

chyma strands mostly 2-eelled. . . . . . . Dicraspitiia (Eiaeocarpaceae). 

4
3 a. Pores small. Rays often more than 8 cells wide; pits to vess_els 

medium-Sized . . ..... ...... . ... .. .. . .. Thtobroma (Stercul•aceae). 
b. Pores medium-Sized. Rays less than 8, sometimes only I or 'l, cells 

wide; pits to vessels small •. . • •. •..........••..... · · • • • •. · • +4 

44 
a. Rays with numerous sheath cells (tang. sect.) and rows of upnght 

cells resembling large rile cells (rad. sect.) .•.......... · ·. · • • · · 4S 
b. Rays without such cells •. . . . .. .....•... ·.•········ · · · ·: • · 47 

4
s a. Fibers very thin-walled. Rays sometimes too-:100 ~e~ hJgh. 

Wood light and aoft. HeartWood yellowish brown or pmkish. 
Hampta (Bombacaccae). 

b. Fibers thick-walled. Rays mostly ro-2s,10metimea up to 'JO, cellspl 
high. Wood moderatdy heavy and hanl. HeartWOOd dee Y 6 
colored . . . ... . ...... • .. . .. •· • ·· · • • · · · · · · · · · · · · · · · • · • · ·· 4 . 'fo reddish 

46 a. Ripple marks roo-no per tncb. Hcanwo:: wu ::: (Malvaceae). 

b ~;r~~~k.' Sc;:;~~~-i~~: H;~~: ~<~~ ccae> 
· olate, more or less variegated and striped.··· Tlwspts•a . va • 

~ • l · ~ · size· walla rather thin. Rays 
47 a. Pores numerous, 111r Y unuor~ tn ' . lo s· (Biuceae). 

frequently more than one-stoned. Density w .. • • .'::" • 
b. Pores rather few, variable in size with tendency to ".n&·poroiiS~ 

walls very thick, particularly w~ere two v~ls are 'n eontae 
Rays typically one-storied. DenSity ;,:e;..o~ni•n• (Ebenaccae) • 

all fi...... · th calcium carbonate • ..• · • · · 49 
48 a. Vessels in part norm Y JKU WI 1 'blynearwooncla). so 

b. V cssels without calcium carbonate ,except JIOIIl 
49 a. Pores very numerous. Heartw00Cl1emon-y~Aj11M'1lo" (tnmaceat>• 
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b. Pores not vcr}' numerous. Heartwood purplish brown. 
Amp~loara {Ulmaceae). 

so a. Parench)·m:~ rather sparse, often not distinct with lens... . . • . sa 
b. P~trnechyma fatrly to \'Cry abundant, often distinct without lens. S9 

51 a. Ra)' homogeneous or nearly so. .. .. .. . . . . . .. .. . .. . .. .. S1 
b. Rays heterogcneou,. . • . . . • . • . . • • • . • . . . . . . . . . . . . . . . . . . s6 

52 a. Ra\s most!~ ,.-6 cells wide. CJbista~· Donnc/1-Smithii (Bignoniaceae), 
b. Ra)S mfrcqucndy O\'er J cells wide, mostly narrower . . . . . . . . . SJ 

5.3 a. Ripple mark~ regular. Heartwood very dense; lapachol abundant. 
. . Talubuia (Bignoniaceae). 

b. Rtrple marks trn:gular. Heartwood moderately dense; lapachol 
ab~cnt or spar~.·: . . . . . . . . . . . . . . . . . . . . . . . . S4 

54 a. Ra)s mostly btsenate and up to 15 (35) cells high. Ripple marka 
90"95 per mch. Heartw~ olive .•••. Paralecoma (Bignoniaceae). 

b. Ray~ 1-3 (4) cells wtde. Rtpplc marks tJo-t'l5 per inch. . . . . . . . . SS 
55 a. Rays less than 15 cells high; uniscriates few; pits to vessels small 

un form. Heartwood yellowish.... Cybistax chryua (Bignoni;ceae). 
b. Ra):s up ~o 3~ (50) cells high; uniseriates numerous; pitl> to vessels 

\'an able m stze and form. Heartwood brown or reddish brown. 
. . Bauhinia (Leguminosae). 

\6 a. Rays umsen~r~ or partially biseriate; one-storied. Ripple marks 
general_and hurly regular........ . • . . Suriana tSurianaceae}. 

b. Rays wtder; often more than one-storied. Ripple marks irregular 57 
57 a. Rays 1 7 ce~ls "ide; with numerous sheath cells (tang. sect.) and 

rOYo'S of upngh.t cell~ resembling large tile cells (rad. sect.) ; pits 
to vessels medmm-stzed, o\·al to elongated. Densitv verv low. 

b R . .. . . iMoti~ (Ttliaceae}. 
· a) s 1 or • {J) ~ells ~tde; \\1thout sheath or tile cells; pits to ves-

sels small. Density htgh...... . . • . . • . . . . . . . . . . . • • • . . 58 
sB a. Rays Wtth defimte strata of procumbent cells p h . d'ff . · arenc yma m 

part l. use and sometimes finely terminal. Hllitltrn (Sterculiaceae) 
b. Rayswnhoutdeiinitcstrataof procumbent cells p h · 

diffuse or terminal · :u:enc yma not 

1)
_.._ • • • • • Bonita (~hoporaceae) 

59 n. cunttely nng-porous F . · · 
b. Diffuse-porous. . . . : raxmus (Oieaceae). 

6o a. P~rench) rna in multiscriate, -~pp~encly. terminal . b~. . : . . . 6o 
altform or confl uent. ribers septate . • . nds, not 

b. Parench) rna ahform and conftuen·;. ~~;;e·u:r.Swwmt~ (~leliaceae). 
Fibers rare!), if at all, septate ..... ' ....... es termma also. 

61 a. Pores large; fey,, Ra}'b mostly large· up to 9 (~) · '1j · · 'd.·· · 
61 

2ro (Joo) cells high. Texture very c~arse ; feel harsch s Wt e and 

b 
Basiloxylon St r. (S . 

· Pores t.mnllto medtum.sized· usually ' "R' 11 14 tercuhaceae). id h b • . numerous ays v . bl . 
"" t , ut usually Jc,s than so. rare!<· u · ~na em 
ture fine to medium 1 P to too, cells htgh. Tex-

...... . . ....... ... . .. . .... 62 
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62 a. Rays homogeneous or nearly so. . . . . . . . • . . . . . . . • . • 6J 
b. Rays heterogeneous, at least in part. . . . . . . . . . . . . • • . • . . . • . 67 

63 a. Lapachol abundant in vessels of heartwood. 
Cottma, Tak~uia (Bignoniaceae). 

b. Lapachol absent or spu:_ae. . • . .. . .. .. • . . . . . . .. . . .. . . .. • .. 64 
64 a. Parenchyma locally aliform and confluent. Rays mosdy 4-6 cells 

wide •......•. .••.... .. . . Cy6istax Donn~/1-Smithii (Bignoniaceae). 
b. Parenchyma generally confluent in to distinct bands . . . . . . . . • . . 65 

65 a. Rays mosdy uniseriate; one-storied •.. ... Crm~ntia (Bignoniaceae). 
b. Rays mosdy 2 or 3 cella wide . .. . .. .. . .. .. . .. .. .. .. .. . .. .. . 66 

66 a. Rays typically one-storied. Ripple marks regular. 
Tak6uia pmtaphyl/a (Bignoniaceae). 

b. Rays often more than one-storied. Ripple marks usually irregular. 
Gotlmania (Bignoniaceae). 

67 a. Rays 1 or 2 cells wide and commonly less than 8 cells high. 
Cn~orum (Cneoraceae). 

b. Rays wider and taller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
68 a. Largest pores fairly distinct without lens. Vertical gum ducts 

sometimes present ................... · · · · · • · · · • · · · · · · · · · · · 69 
b. Largest pores not distinct without lens. Gum ducts absent..... 70 

~ a. Heartwood olive to purplish; distinct from sapwood. _Rays up to 
100 cells high; sheath cells present. Gum ducts~· _Ripple m~ 
-p-100 per inch.. . . . • . • . . . . . . •..... • .. • .. Haiscus (Malv ). 

b. HeartWood yellowish; not distinct from sapwood. Rays generally 
less than 30 cells high; sheath cells abient. Gum ducts ~mmoa. 
Ripple marks Sl>-8o per inch .. . ......... Sit~~~m~H (S~marubaceae). 

70 L Ripple marks 6o-9o per inch. Wood with very bitter taste. 
.AtstlrriD" (Simarubaccae). 

b Ripple marks aoo-120 per inch. Woods without bitter tute. 
• .A.Uiilo11, Bllsl4niiopsis, TttrtUiM (Malvaccae). 

71 L Open radial channels praent. D~Jp~utopsis, Sthonlolalos (Thymelaeaccae). 

b. Radial channels abient . • •.•• • . · · • · · · · · · · · · · · · · · • · · · · • · • · · ~ 
J..aoVWIIIOSA& 

72 a. Included phloem present in concentric banda.·· · · · · · Multlltrill•· 
b. Included phloem abaent .•..•. . • · • • · · • · • • • • · • · · • • • · • • · : • ·: · 73 . h .. PoJPitJIJPitllll. 

73 a. Gum cysts common tn parenc yma. • · · · · • · · · · · • • · • 
b G b 

............ . ... 74 
• um cysts a sent . ..................... .. 

. d all ta- . . . . . . . . . . . . 7S 
74 a. F1bers apparen y ecp ..... · • · · · • · · • · • • · • • · • Tl 

b. Fibers rarely or not at iallleptatc ....... " · " ...... ; .. " .. • 

75 a. Septate fibers in part abort, tbiD-wallecl. and~: c· 
chyma-like patches or banda. Ripple marb &o-90 per lD • p,;,;~. 

b. ~';!:~:;.· ~~ 'df. ~-~~ ~ ~·i~ ~~h~ke ar- "t6 
rangement ....•.•..•. · • • · · · · • • • • • • · '· •• · · • · • • • ·' · ' ···' •• 
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;6 a. Parenchyma \'tr)' abundant and conspicuous about pores. Rars 
heterogtneous. Ripple marks about So per inch. Heartwood duU 
vdlo"-bro"'n; ta~te very bitter .•...•........... . . . ... Palllirea. 

b. Parenchyma sparingly ''asicentric and diffuse; inconspicuous. 
Ripple marks so-6o per inch. Heartwood lustrous yellow to 
brov.·n, more or less striped; without bitter taste . ...... Plathymtnia. 

77 a. \'~cis "'ith ~piral thickenings. . . . . . • . . . . . . . . . . . . . . 78 
b. \'esscls without spiral thickenings • • . . . • . . . . . . . 79 

78 a. Rays I ·4 cell~ wide. Pores in dendritic pattern. Ripple marks 
about 140 per mch. Heartwood ~axy orange-brown ....... Zuccagnia. 

b. R?ys 1-8, mostly 4-6, cell~ Wlde. Pores in ulmiform pattern. 
R1pple marks about 1.~0 per mch. H eartwood laminated light and 
:10d dark brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F..dwartisia. 

79 a. \' c~sel pits all ver) small (not over 41-') ...... . 
b. \' csst:l pits larger. . . . . . . . . . . . . . . . . . . . . . ..... . 

8o a. Rays typically homogeneous........ . . . . . . 
b. Rays typically heterogeneous .................... . 

81 a. ~arenchymn distinct V.:ithout lens; mostly in wavy bands includ-
mg the pores; cells stoned. Ripple marks 11 ~-140 per inch. Heart­
wood purplb~ b~o~n, str~aked .•••• : ... ~ ... , •...... Holocalyx. 

b. Parenchyma md1~tmct Without lens; m numerous narrow bands 
to~ching but not always including the pores; cells not storied. 
R1pple marks 75-90 per inch. Heartwood brown, reddish-brown, 
or blackish. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Su:artzia. 

s~ a. ~a~ cells irregu~ar in size a?d form throughout; crystals not 
hm1ted to margtnal cell~. Ripple marks about 125 per inch 
Hear~"ood )Cllowish brown; unscented.. ... . . . . . . Harp~lvu. 

b. lntenor rny cell~ procumbent; crystals confined to single margi- -
nal rows of larger cells. Heartwood fr~antly scented.. . . . . . 8J 

83 a. Heartwood rich brown. Ripple marks 1oo-1 'lO per inch 'I 
b H d dd

. h b .. -•• vrocarpus. 
. eartwoo .re IS rown to deep red or purplish. Ripple ~arks 

90"100 \ll:r mch. • . . . . . . . • . M l . yroxy on. 
84 a. \'csse\s filled with tyloses in heartwood 

b. Vesseb without t} loses. . . . . . : . .' ... . . 85 . 88 
85 a. Rnys mo;tly uni~eriatc .. 

b 
• . . . . . . 86 

. Rays mostly 3-5 cells wide, the unist:riates. f~~ · · . . . . . . . . . . • . • 87 
86 a. Rays fatrly uniform in height; usually not over II R. 

marks about t":O per inch Heartwood ol' b lo ce s. •pple 
b R 

· ~ · 1ve- rown ('/' · 'd' 
. ays varmblc in height up to so cell R' 1 • • • ' ""' ln. 

per inch. lleartwood said to be orangs. 
1~P e marks about 100 

. e or rown ..... . Hthtstigma. 
87 a, Pores mostly m short multiples or soli tar .. 

surrounded hr parenchvma Ve 1 . } •8usua~ly not complete!)· 
140 per inch.llrartwood pr~bab~ p~:s rh"'b· R•pple marks about 

· P s rown • • ..... ILnnta. 
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b. Pores mostly in long multiples or clustered; completely sur­

rounded_ by parenchyma. Vessel pits ~~ 1p. Ripple marks 14o-
16o per mch. Heartwood dark brown, somewhat variegated. 0/ruya. 

88 a. Parenchyma reticulate in part . ..... ....... ... ........ Dalhrgia. 
b. Parenchyma not reticulate.. . . . . . . . . . . . .. . . .. .. .. .. . . .. . .. 89 

89 a. Rays typically homogeneous . .. .. .. .. .. . . .. . .. . .. .. .. .. . .. . go 
b. Rays more or less distinctly heterogeneous, at least in part.... . . 127 

go a. Rays all uniseriate or only partially biseriate..... .. .. ....... 91 
b. Rays frequently biseriate or wider . . . . .. . . . . . . .. .. .. . .. . .. .. 1~ 

91 a. Pores in ulmiform or wavy tangential arrangement. Ripple marks 
16o-1go per inch. Heartwood probably brown . .. ...... . ... Gourlita. 

b. Pores not so arranged. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 92 

92 a. Pores in part large and distinct without lens.. ... .. .......... 93 
b. Pores not large, though in some instances up to medium-sized and 

barely visible without lens ............. ·. · ·. · · · · · · · · · · · • · · · 94 
93 a. Parenchyma distinct without lens; short to long aliform, becom-

ing confluent into irregular band~ in late wood. Ripple marks 1~ 
135 per inch. Heartwood yellow1sh .............. : .... :. T•puana. 

b. Parenchyma indistinct without lens; narrowly vas1centnc and 
abundantly diffuse (crystalliferous strands). Ripple marks about 
6o per inch. HeartWood brownish, with dark red vessel lines. 

Cetlrtlinga. 

94 a. Parenchyma vasicentric to aliform and more or less confluent, but 
not in regular concentric bands within growth ring. · · · · · · · · .. · 95 

b. Parenchyma in concentric bands, at least in late wood ...... · 99 
95 a. More or less ring-porous; multiples of uized pores common. 

Ripple marks about 150 per inch. Heartwood probably brown. . Castiii'OJfUJ. 

b. Diffuse-porous; pores not wized in multiples ..••...•...... •. fJ6 
fJ6 a. Parenchyma abundantly paratracheal; readily visible; sometimes 

confluent into very irregular bands. ·· · · · · · · · · · · · · · · · · · 97 
b. Parenchyma not abundant; usually indistinct without lens.. . . . ~ 

97 
a. Parenchyma usually surrounding the pores; apotrache~ patches 

common. Ripple marks go-110 per i~ch; regular to very p~l~-. 
Heartwood red to purplish, often etnped; unscented. · · tymrmllm. 

b. Parenchyma usually not complet~ly surrounding the po_res~.apo­
tracheal patches absent or rare. R1pple mar~ 75-8~ peh ~ •_nc • reg-

l H ood light to dark brown; sometimes wit Jatnt scent 
u ar. . eartw . . . . . . • . . . . . .. Coumiii'Oulf•· 
of van•Ua .........•.....• d .. ;~~nded by narrow aheath of 

9s a. Pores rather small; n;ctuend' Y. Ri ple marks 11o-tJO per 
parenchyma. Vessel_lines JStmct. ~mi red .... . cn.tro/tiMNm. 
inch. Heartwood ;anesa"!:hra:: lete a.:th of ~yma. 

b. ~ores v~ry ~m~ •. rarely. le ~ about 11 S per inch. Heart· . 
\ essellines andisnnct- Ripp m p,.,..dtMrl••· 
wood probably yeUowisb. · • • • • • • • • • • • • • • • • • · • 
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99 11. Partnchyma rather to very abundantly _pararracheal. and conflu­
ent into irregular bands :1-8 cells w1de; crystalliferous cdls 
cubical..... . ........ . .. . .... · · · •. · · · · · · · ... . · • ...... 100 

b. Parenchvma not abundant about pores and usually not sur­
roundin~ them; bands typicaUy narrow and fairly concentric; 
crptaliCfcrou~ cells globose. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 101 

100 a. Pores all small; numerou~. Parenchvma bands narrow and fre­
quently anastomosed, occasionally concentric; non-crystalli ferous 
strands mo~tlr 4-celled. R1pple marks qo-150 per inch. Heart­
wood probably purpli~h brown ...•.•.. .• .... .. . . . ... . . Gto.ffrua. 

b. Pores medium-sized in part; not numerous. P arenchyma bands 
variable in width and not distinctly anastomosed; non-crys tallif­
crous !'trands mostly :1-celled. Ripple marks n o-130 per inch. 
Heartwood brown. . . . . . . . .......... . ...... Fissicalyx. 

101 a. Pores usuall} with complete parenchyma sheath. Fibers thin­
walled. Ripple marks about ao per inch. Heartwood normally 
absent_; trauma ric he~rtwood dark brown or purplish . .... Pttrocarpus. 

b. Pores mfrequently w1th complete parenchyma sheath. Fibers not 
thin. walled . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 

100 a. Pores rather few; scattered irregularly. P arenchyma bands un­
evenly spaced; prominent on tangential surface. F ibers thick­
walled. Ripple muks 1 :1o-150 per inch . Heartwood variegated 
red and brown . . . . . . . . . . . . . . . . . • . . . . . . . . . . . ... . . EJa/JaUia. 

b. Pores ra~her numerous; fairly evenly distributed. Parenchyma 
b~n?s fa1r~y evenly spaced, particularly in late wood; not very 
d1st1nct Without len:; . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . 103 

IOJ 11. Fibers wi th ~hick walls. Ripple marks 75-<JO per inch. Heartwood 
brown, redd1sh brown, or blackish; sharply demarcated from the 
sapwood.. • . . . . . . • . • . • • . . . ............. . ... . . .. •. Sworl'l.ia. 

b. l ibers with medium walls. Ripple marks 105-1:15 per inch. Heart­
y,-o<Jd brownish; merging gradually into the yellow sapwood. 

Plat)'podium. 
104 11. l~artnchyma in numerous concentric bands Y.ithin the growth 

nngs; regular to wa\'}' or irregular... . • . . . . . . . . . . . . . . . . . . .. 105 
b. ~arcnch)·ma not in numerous concentric bands within the growth 

nngs; sometimes confluent in diagonal or anastomosing bands . .. 11 8 

105 a. ~arenchyma band~ coarse; readily visible to conspicuous . .... . lo6 
b. l arenchymn bands not coarse; mostly indistinct without lens. . . 114 

1o6 a, R1pple m •• rks not over 70 per inch; sometimes very irregular 
b. Ripple marks 100 or more per inch; fairly regular .....• .. :: : : : ~~ 

107 a. P.1rc:nchyma cdls mostly .. hart and plump. Fibers with rather 
large lumen. ~urts large to very large; very few. R ipple marks 
about so per 1nch. Heartwood vcllow . . . D · 

b. Parenchyma cells mo5tly long 'and slend~;. ·Fibers .:.-11h' · ·: · IISJra. 
1 p _ _. . · d • R' ~ mmute umcn. ores mc:u1um-s11e : •cw. 1pple marks "- 7 · ch uu- o per 1n . 
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H eartwood orange-brown, deepening to reddish brown. 
MartioJmJron. 

10 s a . Non-crystalliferous parenchyma s trands mostly 4-eelled . . . . . . . 109 
b. Non-crystalliferous parenchyma strands not mostly 4-celled . . . 110 

109 
a. Vessel pits small (less than 6,.). Pores small; few. Rays 1-3 cells 

wide and up to 20 (40) cells high.. Ripple marks about 100 .per. . 
inch. Heartwood probably yellowish ... .. ....... ·: ... : Famh11J1a. 

b. Vessel pits medium-sized (7- 8,.). Po~ med1um-s1zed tn part; 
fairly numerous. Rays 1 or 2 (J) ce~ls Wide and up to ' S (Jo) cells 
high. Ripple marks 1ex>-140 per mch. Heartwood dark red.!J~'/J ' 
chocolate or blackish . .. .............. .. .... ·.··· .. · .Lr 1 1 ,._ 

110 
a. Rays mostly 3 or 4 cells wide and frequently up to so ce!ls high; 

many ~;avs more than one-storied. Pores rather large tn part; 
not num~rous sometimes few and scattered . . · · • · · · · · · · · · · · · · r II 

b. Rays I or 2, i~ some genera l - 4, cehlls wide and !ndfrequently more 112 
than 15 cells high; few rays more t an one-stone . ·. · · · · · ·: · · · 

111 
a. Vessel pits small (5-'J,.). Parenchyma bands fair.ly umform. Rippl~ . 

marks uo-1JO per inch. Heartwood probably hght-c~lored~i . c::;ra. 
b Vessel pits medium-sized (8-91-1). Parenchyma bands ~rreg .f 

· more or less anastomosed. Ripple marks 1:10-150 per tnch. ep~- . _.. 
ell 

. h d k b wn . . . . . . . ISCI<JJII. wood y ow1s to ar ro ..... · .... · · · .. · · · · . 
Ra s I or,_ eells wide, the uniseria.tcs numerous; ray-height usu-

112 a. all: considerably less than tier-he•ght. Four-e~llcd pare~chym~ 
strands common· fusiform cells few. Pores medtum-stzed ~nbpart, 
v few Ripple ~arks about teo per inch. Heartwood du rown . 
t:i!'rick-~, becoming chocolate, purplis~, o_r nearly black- .. ; Sta/J•a. 

mostl z or cells wide, the umsenates few; ray-ht~ght 
b. !r~!: apprc!"ximatefy full tier-height. Four-celled parenchyma llJ 

strands few .... · · · · · · · · · · · · · · · · · · · · · • • · · · · · · · · · ·~i "(, .... 
llJ a. Fusiform parenchyma cells numerous. Pores l~e d:H ~ 

rather numerous. Ripple marks tex>-140 per tn ~nc/wcarpiU. 
yellowish brown to dark red · · · ·Po~· ;a~~; ·1~." f~w. Ripple 

b. Fusiform parenchym~ cehllsHfew. twood said to be o;ange . . Btrferonia. 
ks about , .. o per tnc . ear --"-mar 'T • h F ' f, rm parenchyma~ nu-

114 a. Ripple marks 18o-HJ~Jbr,ri~~ ~n~ (to) cells high. HeartwOOd 
merous. Rays 1. or 2 fi el stri.....t ...................... Brya. 
rich brown, vanegated or )n y . 'b"Fusiform parenchyma cells 

b . Ripple marks 90- 120 ( ISO pennc • .......... . ....... . liS 
absent. or few .. · · · · • · · • · · · · · · ·~~ ·d~rlt violet-brown, more . 

11 5 a. Unisenate rays numerous: He~r walnut-scented .•..... Mac/llurlll"'· 
or less streaked; someH~ unscented •........ , . . • • . . . . • n6 

b. Uniseriate rays few.. e . the , cells storied. HeartwOOd _ 
116 a. Parenchyma bands tnduding :oiive or blackish .. · .ZolltrnU• 

deep reddish brown (Z. !•"l~t usually nc:t indudilll> the pores; 
b. Parenchyma bands touching, . . . . . . • . . .. . . . • . .. .. . . 117 

cells not storied .. · · · · · · · · · ' · • • · · · 



TROPJC,o\1. WOODS 

u; a. Pores (mall. \'essd pi ts medium-sized (8- 101£). Rays sometimes 
up to 40 (6o) cells high. Heartwood uniform brown or reddish 
brown. • • . . . . • . . • • . . . . . . . . . . . . . . . . . . . . . • . • . . • . . Dialium. 

b. Pores mediu~-s1ud. \ 'esse! pits small (not over 6J.I). Rays up to 
15 (:H ) cells h1gh. Heartwood brown, reddish brown, or blackish, 
in solid color or vn.rirgated . ...... . . .• .. . . .• •. .. .•. ... . . Swart:ia. 

11 S n. Parenchyma very abundant and conspicuous in coarse-textured 
para tracheal masse(, more or less conrluen t ... . . . . . . . . • . • . . . . 119 

b. Parenchyma not \'cry abundant; inconspicuous. .... . .. . ..... llJ 

119 a. Pining between parenchyma cells coar:-e. Ran not over 2 cells 
wide. Pores large:. very few. R ipple marks ~bout 70 per inch. 
H.ea~twood pale ohve . • . . . .. .. . . . . . . . . . . . . .... A/dina. 

b. P!ttlng, between .parc~chyma cdls fine. Rays frequently .1 cells 
w1d~. I ore' mcd1um-s1zcd to small. R ipple marks more than 70 
per me h. . . . • . . . . . . . . . . . . . . . . . 120 

120 a. Parenchyma cells storied. . Ill 
b. Parcnch)·ma cells not dcfinit'ei; ~~~;i~d : : ::::::: : ::: : : : : : :::: I'll 

I'll a. Rays I J, mostly ?• cells wide. Ripple marks Jto-1 15 per inch. 
Heartwood browmsh yellow; taste bitter . . . . . . . . . . .. • . F(TTtirta. 

b. Rays I 4, mostly z or J , cells wide. Ripple marks So- 100 per inch. 
Heartwood pale brown; taste not bitter . • , . , , , , , , • , , . , . • Ptrrodon. 

1'22 a. Pores s~all~ rathe~ few. \'essel pits medium-sized (?J.I) . Rays 
rare!)· tnsenate. R1Pl_'le marks about 75 per inch. Heartwood 
$ulphur.yellow when fresh, but turning rich purplish red. 

b p . . GoniorrhachiJ. 
· ores mcd_nm~-s!Zc:·d ~ tew. \'esse! pits large ( l o-11~-t) . Rays fre­

quently tnscnate. R1pple mark:; abou t 100 per inch. H eartwood 
rather \\axy yello-...,sh brown. { 1· ''b · • • • • . .u~ ~r,, trgta. 

IZJ a.b~ 
1

ores Ytlj'. smal! . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . • . . . 124 
. orcs mcd1Um-s1ztd ... . 1-:6 

1'24 a. Rars J s. m0$tly 2 or ;:;, .cell~ ~·~d~ ~~~- ~~<~ri~~~ -~c~~ht~ ~~: .to 
'WO cells. Pa_rench) rna bard)· -.i~ible; -.·asiccntric to va~icentric. 
confluent. R1pple mark~ about 140 per inch. Heartwood orange. 
brown streaked with r~d S 1 • l H . ' . • • . . . . . . . . . . . . . . . . . . . op 1ora Jt(lmdijlora. 

'· S}S mostly b1scn nte and less than so cells high. I{ ......... IZS 
I':S 11• ~)'S I 3 cells wide and 10 (20) cdls high. Parenchyma narrow! . 

ahform ~nd conAuen1 ; ..-isible without lens. Ripple mark$ abou~ 
125 per mch. llcartwood brown or orange-brown n , • 

b Ravs 1 11 ·d ( ) · · · · · · • ntmllll/111 
· • or _2 cc .s w1 e and 1 s. 45 cells high. Parenchvma nar- · 

ro.wly vns•centnc and short ahform; not distinct without l·n. 
R1pple marks about 90 per inch. Heartwood orange to deep ~c~·-

Jlb a R • 1 th . . Guilandi11a. 
• a~s es~ nn 15 cells h1gh. R1pple marks 95_1 ., 5 . h ~ . 

regular. Heartwood llt$h-eolored ro mah anv- ptr mc ; illrlr 
b. Ra)s up to JO (40) cells high. Ripple m~rk; &;So· ... .'. Phtt~ogynr. 

per me ; 1r. 
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regular. Hear_twood dark brown, more or less s triped .. . Mtlanoxylon. 

IZ7 a. Parench}:ma m C?ncentr~c bands with.in the growth ring • . . . . . 128 
b. Parench} rna not m defimtdy concentric bands (other than termi­

nal); vasicentric, vasicentric-conflucnt, or more or Jess aliform 
and locally confluent into diagonal or anastom0$ing bands . . . . . 138 

1 'l8 a. Parenchyma bands coarse. . . . . . • . . . . . • • . • . . . . . . . . . . . . . . • . • 1 19 
b. Parenchyma bands fine. ...... . . . . . . . . • . . . • . . . . . . . ....... IJJ 

129 a. Pores large, at least in part. Ripple marks Joo- q o ~r inch. 
Heartwood scarcely distinguishable from the sapwood .... . ... IJO 

b. Pores all small to medium-sized. Rays 1 3 cells wide and not over 
40 cells high. Heartwood distinct. Density medium to very high. 131 

130 a. Pores distinctly 2-sized: large and s mall. Rays 1-3 cells wide and 
less than 50 cells high. Density medium . .. , .. .. Clitoria hrad1y(a/yx. 

b. Pores not distinctly 'l-si zed. Rays coarse; sometimes up to 20 cells 
wide and more than too cells high ..................•. . F.rylnrina. 

131 a. Pores small; fairly numerous. Vessel pits medium-sized (7 · 8~-t). 
Ripple marks about 100 per inch. Uniseriate rays numerous. 
Heartwood reddish brown . ... .. ..... . •.. . ...... . ........ Attltia. 

b. Pores medium-sized; few. Vessel pits small (not over li~-t). Ripple 
marks about 70 per inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . I J l 

!Jl a. Uniseriate rays numerous. Heartwood brownish . . • . . . . •.. Crudia. 
b. Uniseriate rays few. Heartwood orange. yellow. . . . . . . . Po((i/4nthl. 

133 a. Pores small to very small. Ripple marks 1 so or more per inch. 
Fusiform parenchyma cells numerous. Rays typically less than 8 
cells high . .......... . .. . ......•.. • ....••.•...... · . · · . · · 134 

b. Pores medium-sized. Ripple marks fewer than n s per inch. Fusi­
form parenchyma cells absent or few. Rays frequently more than 
10 cells high . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . • . 1.36 

13
4 

a. Fibers thin-walled. Rays nearly all uniscriate or only partially 
biscriate. Parenchyma cells mostly fusiform. Ripple marks about 
1 50 per inch. Heartwood probably red. . . . . . . . . Drtpanocarpus. 

b. Fibers very thick-walled. Rays often biscriate. Parenchyma 
mostly in 2-c:dled strands. ...... . ........ · · · · · · · · · · · · · · · · · · lJS 

135 a. Rays 1 or 'l cells wide. Heartwood chocolate-brown; sap~ t' 
vdlowish •.. ... . ... . .•.... · . · · · · · · · · · · · · · · · · · · · · · · · ·Prell l4. 

b. Rays 1_
3 

(4) cells wide. Heartwood olive, more or less streakBet,; . 
with black· sapwood white ..•.. • • · • .. .... · · .. · · .... · ' n•. 

IJ6 a. Vessel pits, large (up to l'lp). Uniseriate rays few. Ripple marks hi 
85- 110 per inch. Heartwood yellow ·········· · ······ · ·· ·1P" 4. 

b. Vessel pits small (not over 7~). HeartwOOd brown or purplish 1 

b 
. .. .. .. ... . .... .. ... ...... 37 

ro~n._. · · · ' · · · · · • • • ' ' • • R." · i; ~arks 1oo-no per inch. Heart-
t 37 a. llmser1ate rays numerous. tpp UC. . 1,. 

wood reddish brown, with orange hue. · · · · · : · • • · · ~n ' 
b. Uniseriate rays few. Ripple mar~ so-6o per~~· H Ditof111i4. 

dark brown or purplish brown, unuorm or stre ••••••• 
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138 a. Parenchyma spar<c to moderately abundant; usually not distinct 
"'ithout len~ . Pores small to medium-sized; fairly numerous. . . . 139 

b. Parcnch~·ma very abundant and conspicuo us. Pores large ; few. . . 145 
139 a. Ripple marks 14o-1oo per inch . . .• . .... . .• . . . . •. .•• , ...•... 140 

b. Ripple mark$ iewcr than I 25 per inch. . . . . . . . • . • • . • . . . . . . . . • 14 1 

140 a. Pore< clustered. and in .irregular diagonal or ulmiform arrange­
~ent . Rays 1 t> cells w1d~ and up to so cells high. Density me­
dl~m. H~artwood browmsh gray, more or less variegated or 
stnped wnh dark brown. . . • • • . • .. .... .. •. .... ... . ... • .. Daka. 

b. P~rc.> not ~o arranged. Density high. .. . . . . . . . . . • . . . . . • . • . . . 141 

141 a. ~~lfusc-porous. Rays 1-6, mostly J or 4, cells wide and some­
tl_mes u_r to JO (6o) cells high: not definitely storied. Parcnchvma 
dJ ifu~e m part. Heartwood greenish yellow, changing to olive' and 
c:~~n tually to .russc: t-?rown . . . . • . . . . . . . . . . • . . .. Diphysa. 

b. \\nh ~cndcnc!c~ to rmg.porous. R ays t · 3 cells wide and 10 (?.o) 
cells h1gh; defi ?1tcly stoned. Parenchyma not diffuse. H eartwood 
brown or ~cdd1~h brown, often streaked. . . ...... . Eysmhardlia. 

14'1 a. Ray marg~ns with crystalliferous cells. Po res small. . . . . . • . • . . . 143 
b. Ray margms apparendy without crystalliferous cells .. . . . . . . .. 14-4 

143 a. Crptals in ~c:rtical ~eries of cubical cells, each series resembling 
a s:ngle .upnght cell, frequen~ly tapering to a poin t. U niseriate 
ra)S few: Parenchyma someumes shorr aliform to locallY con. 
A~c:nt. R1pple marks regular; 1oo-1 10 per inch. Heartwood brown 
Wit~ grttmsh or pur~li>h ~inge; more or less striped .. .. M,rrospr/mum. 

b. Cr~stals m~tl}' soli tary 10 cubical cells. U niseriate ravs rather 
nu~c:rou,, Parenchyma .sparing!}' vasicentric; not aiiform or 
~n k u~nt. R1p~le marks 1rrc·gular ; 1oo-1 10 per inch. H ear twood 

ar rown, wuh blackish striping Apopl . 144 a. Pores all t: . . . . . . . . . . . . . . . . . antsta. 
. h.lsm · rusc:nntc: rays numerous. R ipple marks ~~o~ per 
me ic:nrtwood purplish red • . b. Pores c:d' . . . · · • • • · · · · · · · · · · · .. Psmdocopa~:·a. 

~ IUm·SIZc:d. l.! msc:nate ravs few. R ipple marks abou t 
I '.:0 per mch. H eartwood olive or b~wn, more or less streaked fiu·utia 

1.45 ab. Rays I -6, mostly 3 or 4 , cells wide.. . . . . ·' 6. 
• Rays 1 J, mostly ::, cells wide: . · · · · · · · · · · · • · · · · · · · 

14 

146 a R · · · · · · · · · · · · • · · · • · • · · · • · • · · · · · · · 
1
49 

b
. Ra)s w!th defimtcly upright cells; u ni!>eriate r a)'S few 
· ays wJtho d fi · 1 · .. .. • .... • 147 ou ut c nne: Y upr1ght cells; uniseriates rather numcr-

s ..•..• • 1.~7 a Ptirc:nch' .. ' •. •...... . ... . . • • • . • • . . . . . . . . . . . • . • . . . . . . . 148 
· . h )rna often conAuent in to diagonal bands n 'ood fib 

wn ver)' s Ill R' · ., crs 

P
ale b mla u~cn . 1pple marks so-So per inch. Heartwood 

rown, 'c:c:pc:nmg upon ·xpo d b. Parenchym:• in lar I . c sure; not sccnte . lf.vmmolobium. 
onl)' locally conAu~~t ~~nge-shnped !"asses abou t the pores and 
pie marks about 100. ~ fibers with rather large lumen. Rip­
orange: hue; vanilla-s~r ldnc:h. Heartwood yellowish, with slight 

J 
" F t ntc: .. . A b . 4<> a u iform p:m:nch • · · · · · · · · · · · m urana uarmsu. 

yma cells common. R ipple marks 8o- I OO per 
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inch. H eartwood rose-red, more or less variegated •.•.• . Platycyamus. 
b. Fusiform parenchyma cells apparently absent. Ripple marks 

about 100 per inch. Heartwood yellowish, reddish, or brown, 
sometimes very dark .. . .......... .. .. .. .......... .. ... . Andira. 

1
4
9 a. Parenchyma very irregularly arranged; usually not completely 

surrounding the pores; also more or less diffuse. Ripple marks 
85"95 per inch. Heartwood chocolate to reddish brown .. . Bowdichia. 

b. Parenchyma fairly regularly arranged; usually in lozenge-shaped 
masses embedding the pores and locally confluent diagonally: 
not diffuse. Heartwood yellowish or brownish.. . . . . . • . . . . . . . • 1 so 

150 a. Rays nearly all biseriate. Parenchyma sometimes long aliform. 
Ripple marks about 65 per inch. H eartwood without distincth·.e . 
odor or taste .... . .. . . . .. . . . . . ... . . . . . . .... . ... •. . Ormos1opsu. 

b. Rays often triseriate. Parenchyma not long aliform. . . • . . . . . . . 151 

151 a. Heartwood with scent and taste of vanilla. Ripple marks about 
100 per inch . ......... .. ... . ... .. . .. .. ... .. .. Amburana ncrtana. 

b. Heartwood unscented, but with very bitter taste. Ripple marks 
about 8o per inch ........... .. .......... . ..... . . .. ... . f/atairta. 

CURRENT LITERATURE 
AlgumaS plantas medicinales de Izucar de Matamoros Y 

Pueblos anexos. By IRENE RtvERA M. Analts dtl lnstituto 
dt Biologia (Mexico, D. F.) 14: I : 37-67; 4 figs.; 1943· 
This annotated list of Mexican medicinal plants includes 

113 species o~ herbs, s.hrubs, a~d trees of 96 genc:ra ~nd . 49 
families. The mformauon pertams mostly to the d1stnbut~on 
of the plants, their vernacular ~ames, and .t~e uses wh1ch 
various parts of the plants have m local med1cme. 

Contribution to the morphology and anatomy of guayule 
(Parthenium argentatum). By ERNST ARTSCHWAGER. Tee~. 
Bull. No. s

4
'l, U. S. Dept. Agr., Washington, D .. C., Apnl 

1943
. Pp. 

33
; 6 x 

9
}{; 'l3 plates, 18 t~xt figs. Pn_ce I 5~· 

"Ross and Lloyd, through their studies, have gtven us a 
general insight into the anatomy of the plant, the onto~eny of 
the tissues, and the place and time for ~bber synthesiS, but 
they tell us very little about the. deta1led s~ructure of the 
secondary xylem and phloem, so 1mportant tn the develo~ 
ment of the plant from the standpoint of performance.Th.ts 
bulletin aims to consider critically and bnefty the plant tn 
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its entiretv Ja,·ing emphasis on structural feat mes that have 
been prc,,·;usl)· neglected ~r omitted a~d that, in the author's 
opinion, hn,·e a d1rect hearmg on breedmg to serve the present 

need." 

Plantas buliferas: el guayule y la Cryptostegia grandijlora. 
By ~lAXIMJ:w .l\1AR1i~Ez. ~lcxico, D. F., I94J · Pp. III; 

4f: X 7J4; 12 text figs. 
The first part of this little book pertains to Guayule, 

Parthmium tlrgmtatum Gray, a low Mexican shrub cultivated 
as an industrial source of rubber latex. T he second part de­
scribes an Ea~t Lmban hana, Cryptostegia grandiflora, which 
has been planted tn Mexico for ornamental purposes and in 
some localities has become naturalized. The author suggests 
that this asclcpiadaccous plant, known in India as Pal a y, has 
excellent potentialities m industry, as the latex is rich in 
rubber. 

The Caribbean Forester. P ub. quarterly by the Trap. For. 
Exp. Sta., U. S. Forest Sen ice, R1o Piedras, Puerto R1co. 
Vol. IV: 4: 145-199; Jul) l~H3· 

Co~I£1-"TS 

How to make wood unpalatable to the West Indian dry-wood termite 
Crytoterme~ brevis ~~er. I. With inorganic compounds (pp. 145-157; 
3 figs.), by (,[.ORC,E: }:, \ \AU'OTI. 

Encina, Quercus virginiana Mill. (pp. 158 163 , by ALBERTO J. Fou. 
Apuntes sobre la Myrica cerifera L. de Honduras (p. 163), by Luts LASDA 

EscoBAR. 
La vegetation muscinale des Antilles fran~aises et son interet dans Ia 

valorisation sylvicole (pp. 164 1 82), by H. STEHLE. 
Pomarrosa, Jambosa j ambos (L.} Millsp. and its place in Puerto Rico 

(pp. 18J 194), by l~RANii: H. WADSWORTH. 

Studies in palms. 4. Brahea and one Erythea. 5. New palms 
ofPanama,and others . By L. II. B 4.11,EY. Gentes lferbarum 
(Ithaca, N. Y.) 6 : 4: 175-264, figs . 8;-139. 
The author reviews and illustrates the genus Brahea Mart 

httherto with fo~r species, descn bing and figuring two ne~ 
pec•es, B. pr?mmms, ~:;tout erect tree, and B. bella, not so 

large, respecuvely of Guatemala and l\lexico; then redefines 
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Er)•lhea Watson, renaming the uncertain E. Roalii Ervthea 
clara .Ba!ley. His recent studies of Panama palms ha:e yi~lded 
descnpt1o~s of no less than 28 new species distributed among 
the followmg genera: Saba/, Euterpe, Prestoea, and Aiphanes 
with one new species each, Dumoncus two, Geonoma three, 
Bactris six, and Chamaedorea twelve. A small distinct Geono­
ma-like palm becomes the type of a new genus, Woodsonia 
Bailey. 

Bactris major and B. minor are reviewed on the basis of new 
material collected by the author at Carthagena. The long 
existing Malortiea-Reinhardtia confusion is discussed and 
clarified and R. rostra/a Burret is transferred to Malortiea.­
B. E. DAHLGREN, Field Museum. 

Flora of Panama: Palmaceae. By L. H. BAILEY. Ann. Mis­
souri Bot. Garden 30: 327- 396; figs. 44-69; September 1943· 
A clear and competent, well-illustrat~d account of . the 

palms of Panama, including the new spe.~I~S late!~ descnbed 
more extensivelv in Gentes Herbarum. Even With the 70 
. .. species in i.6 native genera I now i~clude in the Panama 
inventory, I conclude that the cou~tr~ ts yet only fragment­
arily covered for palms. \\'e are begmnmg to understand t~at 
for the most part the species of palms do not naturally m­
habit great expanse of territory, a~d many of them are 
strictly local."- B. E. DAHLGREN, Fuld Museum. 

GiantoaksofCostaRica. By ARTHUR BEVAN. American For-
ests (\Vashington, D. C.) 49: 10:486-487, 509; 3 half-tones; 

October 1943· . 
A popular account, with illustrations, of the ~osta Rt~an 

Oak forest described by William R. Barbour tn Troprcal 

Woods 75: 1-4, Sept. 1, 1943· 

Estudio sobre los principales barbascos colombianos. ~y GA­
BRIEL GuTIERREZ V. Sup/. Agricu/tura Y Ganadma (Bo-

gota) 8: 1-42; 10 text figs.; 1943· . . . 
. . · portant tnsectiCide harm-

Plants contammg rotenone, an tm db • 
less to warm-blooded animals, have long been use Y nattves 
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of tropical countries as fi sh poisons. In Colombia and some 
other parts of Latin .-\merica such plants are called Barbascos. 
The present work is di \·ided into two parts, the first giving 
an annotared list "fall of the plants known to be employed by 
the nari\·es ,)f C •lombia in fishing, the second a summary of 
rhe informatiOn :tvailable regarding the genera and species 
which are now or are likely to become important commercial 
sources of insecticides. 

Notasa la ftora de Colombia, IV. By Josf CuATRECASAs. Reo. 
llcad. Col. Cimc. Ex., Ffs. & Nat. (Bogota) 4: 15/16; 337-
148; 22 text figs.; Aug. Dec. 1941. 
Con tams descriptions of 17 new species in the following 

genera : Espeletta (J), Bnmellia (4), Polylepis (2), Valeriana 
(1), Paullinia (6), Sida (1), and B ioph)•lum (1). The species of 
Brunellta and Polylepis are small to medium-sized trees grow­
ing at elevations of 7CX>O-I 1000 feet above sea level. 

Palmas de Colombia, II. Localizacion tipica de algunas 
especies coleccionadas por Martius en el Caqueti colom­
biano. By ARMA ~oo DucAt-oD. Rev. A cad. Col. Cienc. Ex., 
Fls. & N at. s: I8 : 2I2- 2T6; July-Dec. 1942. 
Gives data obtained mostly in the libraries of Arnold 

Ar~retum and Gra\ l lcrbarium of Harvard University re­
gardmg the localities n Colombia where t he types of 20 species 
of palms were collected bv Karl Friederick von Martius in 
1819-182~ . 

Notas sabre el genera de palmas Cuatrecasea. Bv ARMAsoo 
I~trCAr--o. Caldasia (Bogota, Col.) 2 : 6: 69-73 ; March 1943· 
Cuatruau.a t•auprsiana Dugand (1940) of the Colombian 

~mazon r~g1on proves to be iden t1cal with the Brazilian palm 
I escnbed 1~ I875 as _Jriartea Spruceana Barb.-Rodr. and in 
903 as lrzartella Utzgera var. pruriens Barb.-Rodr. (figured 

on Plate G f" S 1 
S 

0 
• ertum pa marum bras1hensium" as friar/ella 

pruceana) Ouga d d" I . 
t}1 f h" · ., accor mg Y proposes to rename thts 
an~.o B ls:gcn 1 C'uatreca.~ra Spruceana (Barb.-Rodr.) Du-

g · L I>AH I.C.J~EN , held ,\;fuuum. 

No. 76 TROPICAL WOODS sr 
Una palma nueva del genero Desmoncus. By ARMANDO Du­

GAND. Caldasia 2: 6: 75-76; March 1943. 
The proposed new species, Desmoncus myriacanthos Du­

gand, is a palm of the lower Magdalena and Carib coast of 
Colombia, where it is known as Matamba. 

Notes on Cereus and Acanthocereus. By LEON CROIZAT. Cal­
dasia 2: 7: II7-122; June 30, 1943. 
The author concludes his discussion of the various taxo­

nomic problems involved by "accepting Cereus as ~he e9u!va­
lent of Piplanlhocereus, and Acanthocereus as a vahd, d1stmct 
genus." 

Euphorbiaceae Cactaceaeque novae vel criticae colombianae, 
I. By LEON CROIZAT. Caldasia 2: 7: 123- I39; I plate; June 

30, 1943· . 
"The botanical investigations now so v1gorou.sly conducted 

in the Republic of Colombia b~ing forth a con~muous stream 
of novelties or critical forms m the Euphorb1aceae. and the 
Cactaceae which it is the purpose of these and followmg notes , k , 
to describe and discuss as they become nown. . 

A new genus with a single species, Phyllanoa colombt~na 
Croizat, is a euphorbiaceous tree about 25 feet tall growm.g 
at elevations of 6ooo-7500 feet in El Valle near the summtt 
of the Cordillera Occidental. "For t~e pr~<;ent, Phyllanoa 
may rest near Saoia. The generic name ts denved by a~agr~ 
from Phyllanthus and Amanoa." New species are des~nbed tn 

Croton (3) Alchornea (I), Euphorbia (1), and Sapt.um ~I). 
There are' also accounts of spec.ies of Sapium, Pedtlanl us, 
Opuntia, Acanthocereus, and Fartlea. 

Notas criticas sobre Ficus pallida Vahl y Ficus pr~noi~e~ 
H. & B. ex Willd. By ARMANDO DucAND. Caldasta 2. 7· 

149- 152· June 30, 1943· "bed 
These t~o closely related species of ficus .are desert 

and differentiated and the various collectiOns ctted. 

l . Colombia y Venezuela. El genero monotipico Stuebe za en 
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B" ARMA:"\DO DuaAND. Ca!dasia 2: 7 : 153-157i 2 plates; 

J~neJO, 19+3· 
A deta1led and Illustrated account of Stuebelia nemorosa 

(jacq.) Dugand, a small capparidac~ous tree of northern 
Colombia and \'enezuela. (See Troprca! Woods 43: 15- 16; 
Sept. r, 1935.) The vernacular names m Atlantica and Bol­
Ivar, Col om b1a, are Calabac1 to, Calabasuero, Calabazuelo, and 
Coj6n de Burro. 

Machaerium capote Triana . By :\Fu\.lANDO D uGAN D. Caidasia 
z: -: 15~164; 1 plate ; June 30, 1943. 

This is a small to ra ther large Colombian tree known as 
Capote (Cundinamarca, T olima, and H uila), Sietecueros 
( -\tlancica and northern Boli,rar), and Sietecascas (other 
parts of Bolivar). Its scientific name has been used repeatedly 
in rhe literature, but apparen tl) there was never an y Latin 
diagnosis, an omisston that the present author correc ts, along 
with an account of the occurrence of the species. 

La Mesa de Guanipa: ensayo de :fitogeografia. Bv H. PIT­
TIER. Caracas, Venezuela, 1942. Pp. 57; 6 x 9Y4'.' 
The results of ecolog1cal stud1es of the vegeta tion of a part 

of the Llanos of Venezuela. The data were collected by the 
au~hor duri~g vanous visits to the l\lesa de G uanipa and 
adJacent reg~ons . The report concludes with a checklis t of the 
vernacular and scientific names of t he plants observed and 
notes on their uses. 

Hippomaneae argentinae (Euphorbiaceae). By C. A. 0 '­
Do:-; ELL and A. Lou RTE1G. L il!oa (T ucuman) 8: 2 : 545- 591; 
14 text figs., 'l maps, 6 plates ; M ay 27, 1943. 

A. systematic study of all of the Argentine species of 
Actr~osumon, Colliguaya, Sapium, Sebastiania, and Stillingia. 
SaftUm haematospermum Muell. Arg., var . . sa!tensis is de­
schnbed as. new. The occurrence of four species IS recorded for 
t e first ttme for Argen tina. 

lndice de la ftora lenosa Argentina. B y FRANco E. D EVOTO 
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and MAx RoTHKUGEL. Misc. Pub. No. 140, Dir. Prop. 
y Pub., Ministerio de Agricultura, Buenos Aires, (1942) 
April 1943· Pp. 182; 6 x 9· 
This important work contains the following sections : Index 

to the common names (pp. 7- 23). Index to the families 
and genera (25-33). Annotated list of the trees, shrubs, and 
lianas, arranged by official common names under families, 
fo r three zones (35-142). Lis t o f exotic trees introduced int~ 
Argentina (143-148). Glossary of aboriginal names : Guar~m 
(ISI-167), Quichua, Araucanos, and o thers (168-17'2). Bib­
liography (173- 182). 

Studies on Pacific island plants, m. New and noteworthy 
flowering plants from Fiji. By A. C. SMlTH, Bull. Torrey 
Botanical Club 70: 5: 533- 549; September 1943· 
"The species discusse? . .... ~re either no~elties, or rep­

resent range extensions mto Ftjl, or are suffic1e.ntly unus~al 
to merit notes. The greater part of the herban~m ma~enal 
which is the basis for this study was forwarded from B1shop 
Museum in 1941." Ten species are described as n~w, namel~, 
Celtis vitiensis, Polyaltha angustijo!ia, X y!opia P~~ifica_, .-tglata 
Parluii, A!lophylus umbrinus, Xy~osm~ Bry~nu, pucocalyx 
sylvestris, Rapanea crassiramea, Lmocura Gtllespm, and L. 
vitiensis. 

Timber and forests. South Africa's needs ~d resources. 
By ERNEST J. NEETHLING. Pub. by South Afrtcan Interests 
Group, Inc., Cape Town, 1943: Pp. 4'l; 534 x 834. . . 
"In this work I have tried to stimulate a bet~er apprectatt~n 

of South Africa's timber problem by presenting tfe fac~ m 
a handy form. These facts and figures speak clear y to ~ ose 

who have time and application t~;tudkt~~~~~~:~~ ~~~~n~ 
moral f?r the _future and may, 

1 Tf:; bulk of the first half of 
cerned tn the mdustry a.tl pdrese~. . f the available figures. 
this work gives a detat e an ysts 

0 
blem both in rela-

The second half surveys the f~st-wa[d~:d more particularly 
tion to the tim her resour~es? e ~or Here too an oudine of 
in relat ion to South Afnc~ 5 ~ee n ;,_ F,;m A~t/wr's prtjact. 
a suggested timber pohcy IS gtve · 
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Contributions to the life history, morphology, and phylogeny 
of Widdringtonia cupressoides. By ~IAY~ARD F. MosE­
LEY, ]R.IJo;•dia Cmcinnan, Ohio) 6 :2: 109-132; 3 plates; 

J une ' 943· 
" The Callitroideae, containing the genera dctinostrobus 

Cal!itrr"• a r~d ll'iddringt?nia, are regarded as a natural group 
wh1ch should be esrabltshed as a d1stmct subfam ilv of the 
Cupressaceae . . . . The Callitroideae a re thought to be the 
highest evolved subfamtly of the C upressaceae .... The 
Cupressoideae and the J uniperoideae are co nsidered the least 
evolved subfamilies of the Cupressaceae. The Thujoideae 
stand between. these gro~1ps, and Thuja is the highest evolved 
member of rhts subfan11ly. T he Ca llitroideae were probably 
denved from an ancestral 'Fitzroya-Tetraclinis complex' 

" From Author's summary. 

Studies of the Icacinaceae. vn. A reVlSlOn of the genus 
Medusanthera Seeman. VITI. Brief notes on some Old 
World genera. By RICHARD A. H owARD. Iloydia 6: 2: 

111-143; I plate ; 144- 154; 3 plates ; J une 1943. 
. ' Seeman del>cribed Afedusanthera in 1864 but later reduced 
lt to S) no~omy wJth Stemonurus. It is d istinct from Sumon­
u1rdus but IS tdenrical with Tyluarpus of Engler and being 
o er must relllac, F n 1 • I . ' . 
\1 d

' r. c • g er s name. t ransfe rred SIX spectes to 
1 e usanthera m 19 0 1' . b" . . 4 · \\O new com mattons and o ne new 
spectes are added h • 1 dd" · 

d 
(' ere . n a mon, lvfedusanthera australis 

an •Jifmouurus (T\'IU ) ' ~ . .. h 
h 

. • arpus n J. t rrtl/11 ave been segregated 
as t e t}' ')C S})CCtes f t , • r . o. wo new gene ra. 1 hus ten species are 
now n~cogntzcd ln thts genus." 

Paper VIII " · th " contatns further no tes on t he application of 
e name •JIWionurus Bl d . . . of Ura~z Ira 'J'h . umc, escn ptto ns o f cwo new specieS 

t "'attcs and l f PI as the first d. · . · ' a ~0 .two o alea Blume, as well 
Cratb." cscnptton o f the fru tts of the genus Pillosporopsis 

J ournal of the Arnold Arb t . •-st8· J anuarv A "I Jorel um (Jamaica Plain, Mass.) 24: 
, • • pn , u y, October 19-+J · 
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The American species of Drimys (pp. 1-33; 3 text figs.), by A. C. SMITH. 
Plantae Papuanae Arcbboldianae, XI (pp. 34- 59; 7 text figs.), by E. D. 

MEUILL and L. M. PERilY. 
Studies in the Tbeaceae, XIV. Notes on the West Indian species of 

Ternstroemia (pp. 6o-7o), by CLARENCE E. KoausKI. 
Papuan grasses collected by L. J. Brass, ill (pp. 77-89; 4 text figs.), by 

AGNES CHASE. 
Ne~ pbanerogams from Mexico, V (pp. 90""98), by IvAN l\1. JoHNSTON. 
Schrzomussaenda, a new genus of the Rubiaceae (pp. ~102), by Hut-

LIN Lt. 
Salixftoridana Chapman, a valid species (pp. I OJ-lOS; 1 plate), by CARLE-

TON R. BALL. 
Karello (18ox-I872) and Kirilov (182i - tS.p), explorers of Siberia and 

Middle Asia (pp. IO"J-1 17), by VLADIMIR C. AsMous. 
Taxonomic notes on the old world species of Winteraceae (pp. 1 19-16-4; 6 

text figs.), by A. C. SMITH. 
Novelties in American Euphorbiaceae (pp. 16s- 189), by LeoN CROIZAT. 
The family Himantandraceae {pp. 190-206; 6 plates), by I. W. BAILEY, 

CHARLOTTE G. NAsT, and A. C. SMITH. 
Plantae Papuanae Archboldianae, xn (pp. ?.O"J-'1.17). by E. D. MERRILL 

and L. M. PERRY. 
New and noteworthy Polypctalae from British Guiana (pp. ?.18-?.?.6), by 

N.Y. SA~'DWITB. 
Noteworthy species hom Mexico and adjacent United States, I (pp. '1.'1.?-

?.J6), by IvAN M. JoHNSTON. 
Publication dates for the botanical parts of the Pacific Railroad reports 

(pp. '1.37- 24'1.)1 by IvAN M. JoHNSTON. 
A second summary of the Scbrophulariaceae of New Guinea (pp. :144- 274i 

5 plates), by FRANCIS W. PENNELL. 
A study of cytology and speciation in the genus PoJNlus (pp. '1.?5-JOS; 4 

plates), by E. CHALMEU SMITH. 
Plants of Coahuila, eastem Chihuahua, and adjoining Zacatecas and 

Durango, I (pp. Jo6-JJ9), by IvAN l\1. JoHNSToN. 
The comparative morphology of the Winteraceae, I. Pollen and stameos 

(pp. 34o-"346; 3 plates), by I. W. BAILEY and CHARLOTT~ G. NAS:r· 
Studies of Pacific plants, ll. Notes on the Pacific specaes of Pi~ (pp. 

347-J6I, by A. c. SMITH. 
Notes oo the flora of Indo-China (pp. J61-374), by Hut-LIN L1. 
Plants of Coahuila, eastem Chihuahua, and adjoining Zacatecas and 

Durango, n (pp. J?S-411 ), by IVAN M. joHNSTON. • 
Plantae Papuanae Archboldianae, xm (pp. 411-439). by E. D. M&llRILL 

and L. M. PERRY. 
Fems of the second Archbold expedition to New Guinea (pp • .wo-443), by 

E. 8. CoPELAND. 
Notes on the flora of Kwangsi Province, China (pp. 444- 459), by Hut-LlN 

l.J. 
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Studies of South American plants, X. Noteworthy Myristicaceae and 
VacciWaceae (pp. 46<>-471) , by A. C. s~mtf. 

The comparative morphology of the Winteraceae, II. Carpels (pp. 4?2-
4 s t , 6 plnte,), by I. W. BAILE\" and CHARLOTTE G. :\A!'.H. 

Forsythia Vahl, nomen genericum conservandum (pp. 48z-48J), by AL­
FRED R EHDER. 

Royle's "nlustrations of the botany of the Himalayan Mountains" 
(pp. 484-48;). by \\'JLI.IAM T. STF.UN. 

The Arnold Arboretum during the fiscal year ended June 30, 1943 
'PP· 488 497). 

Bibliography of the published writings of the staff and students, July 1, 
1942 to June 30, 1943 (pp. 498-500). 


