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Vernacular names listed by Pittier (Contr. U. S. Nat. Herb.
18: 6g-86. 1914) and Standley (Contr, U. S. rNaLt. Herb. 23:
1113-1124. 1924) include, among others, Zapote, Chico-
zapote, Zapotillo, and Naseberry.

The purpose of the present study, a part of Fhe largelr'and
more detailed investigation of the subfamily Mimusopoideae,
was to determine whether all trees referred to as Sapodillas or
Nisperos are of a single species or represent a complex of
species (in addition to the previously described Acbras chicle
Pittier and A. calcicola Pittier). As shown in the taxonomic
part of this paper, a species-complex is unquestionably present
in certain regions of Mexico, Central America, 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 chicle- and balata-
producing trees in the genus Manilkara (commonly included
in Mimusops by many authors), it became evident as work on
both problems progressed that the two groups possessed so
many items in common that they could scarcely be considered
alone.

Owing to world conditions, material of some species of
Manilkara could not be obtained for study; however, a suf-
ficient representation of the members of this group has been
examined to enable me to understand the range of variability
within the genus. Moreover, because of circamstances which
render it necessary for me to postpone further work on the
Sapotaceae, it seems better to publish my results now rather
than to wait until the remainder of the subfamily Mimuso-
poideae might be fully treated. Since much of the herbarium
material available to me was incomplete, being either sterile
or with only flowers or fruit present, and could not be used
for complete correlations of flower, fruit, and vegetative
characters, the present paper must be regarded as only a pre-
i]mmTr}- ?)tefl trilwarc} the fsoluttun of the Sapodilla-Nispero
complex. Only the s : '

L‘ielirgitator\: ;ntd ;;;Lennctia:‘if::ludpég;si‘:hIC.h 1, iaye baecl my
It is hoped that a complete discussi B

nplete discussion, accompanied by illus-
trations, can be published later.
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Frorar MorrHOLOGY AND CLASSIFICATION

The interpretation of the floral structure of members of the
Sapodilla-Nispero and Balata complexes, as interpreted by
workers from Linnaeus (Syst. Nat., ed. 10. 2: 988, 1381. 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) exteriorly subtended by
a pair of more or less petaloid “stipular 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 6-12 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. Corolla (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 interior
staminodes, these all basally united into a tube. Gynoecium
as above. The exterior staminodes (including both petals and
stipular appendages of other authors) are arranged in groups
of three, the median (and also the innermost) one of each
group usually appearing more petal-like than the other two;
and it is opposite these median exterior staminodes that the
stamens are inserted. These triumvirates of exterior stam-
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 members, or of six trifid,

trilobed, or tridentate members, or of six entire-margined

members. Because of the trend of fusion? of the exterior
staminodes, and because vegetative, fruit, seed, and perianth
characters are fundamentally the same in both groups, 1l
can see no real reason for maintaining the Sapodilla-Nispero
(Achras) complex and the Balata (Manilkara) complex as
separate genera.’ Record’s description (Trop. Woods 59: 21-51.
1939) of the woods of these two “‘genera™ as almost identical,
in contrast to descriptions of the woods of other morpho-
logically distinct genera in the family, would seem to cor-
roborate my own conclusion.

To avoid possible confusion resulting from my revision of
floral terminology in the group, I have not used the terms
“sepals” and “petals” in the descriptive part of the paper.
Instead I have employed the terms outer perianth segments
.( or foées’), and inner perianth segments (or lobes). The combined

petals” and “ appendages” of other authors are herein called
exterior staminodes; these when united or fused together will
be termed compound staminodes. The “‘staminodes” of other
authors are referred to here as interior staminodes. No changes

of terminology were necessary as regards the stamens and
gynoecium.

Brier NOMENCLATURAL HISTORY OF THE SAPODILLA

My decision that the members of the Balata complex and
those of the Sapodilla-Nispero complex cannot be regarded as
constituting separate genera has necessitated a search of the

* Whether, as an evolutionary trend, the exterior staminodes represent
fusion-series or a longitudinal-fission-series has not yet been de tcrm?ncd bun
for the purposes of the present paper, and because of the extent of di trib i
tion and. the ggogr:fphicai occurrence of each of the types, it will be n:S l.ld uci
as a fusion-series. That is, those species possessing 18 r:;ttcriur sta g"i:)dc
will be regarded as more primitive (at least insofar as this one chan.“n 2
concerned) than those with six three-parted segments; these latt I-"u?]tlﬂ :
the pame basis, be regarded as more primitive than the s,'u: 168 wi e
e pecies with six entire-
* | am forced to this conclusion by 7
y the evidence of the plants hefore me,

despite the fact that Lam (lc., 1 h ;
Manilkara in different su!)famil’ics(.}Bgl sonly ey pracd Aokt ol
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pertinent literature and a re-evaluation of the evidence
therein to determine 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 and epithets, the
dicta (principles and articles) of the International Rules of
Botanical Nomenclature (ed. 3. pp. i, 152. 1935) have been
followed.

1. Achras L. (Sp. PL p. 1190. 1753; Gen. PL ed. 5. p- 497-
1754) and Achras zapota L. (l.c., 1754) should be typified by
Plumier’s plate, because the generic description is based en-
tirely on the description and illustration published by
Plumier (Nov. Pl. Am. Gen. p. 43. /. 4. 1703), and Linnaeus
consistently associated the name Achras 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 even of
the same plant (and certainly do not represent the Sapodilla),
the name and epithet must be rejected as nomina confusa
under Art. 64. They cannot, therefore, be legitimately ap-
plied to the Sapodilla.

». Achras L. (Iter Hisp. pp. 186-187. 1758; Syst. Nat. ed.
10. 2: 988, 1381. 1759) and Achras zapota L. (lc., 1759) are
clearly referable to the Sapodilla, but they must be considered
as later homonyms of Acbras L. (17533 1754) and Ackras
zapota L. (1753), respectively, since they are based 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. Dict. ed. 7. 1759) 18
considered as a validly published generic name even though
binary epithets were not applied to the two species included
at the time of publication. However, since this genus has the
same circumscription as Acbras L. (1753; 1754), in being
based on the Plumier description and plate which are the
basis of the Linnaean generic name, and since Achras L. was
cited as an equivalent synonym, this name must be rejected
as a nomen superfiuum under Art. 6o.

4. Achras mammosa L. (Sp. Pl ed. 2. p. 469. 1762) must be
rejected as a nomen superfluwm under Art. 60, because it is




6 TROPICAL WOODS No. 73

merely a renaming of Achras zapota L. (1753), despite the
addition of an unnamed B variety which, being based on a
recognizable plate and description by Brown (Nat. Hist.
Jam. p. 200. t. 79., f. 3. 1755), is referable to the Sapodilla.

5. Achras sapota L. (Sp. Pl. ed. 2. p. 469. 1762) must be
regarded as an orthographic variant (Art. 70) of Achras
zapota L. (1753) and, since it is based on a different type, s
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 Ackras Miller (Gard. Dict. ed. 8. 1768), the
equivalent to Sapota 1 (Miller, L.c., 1759), must be considered
as a substitute name for Achras sapota L. (1762); it must,
therefore, be rejected as a nomen superfiuum under Art. 60.

7. Acbras cosagiiico 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
aAnd r(;mst, therefore, be rejected as a nomen dubium under

rt. 63.

8. Achras zapotilla (Jacq.) Nuttall (N. Am. Sylv. 3: 28.
1849), excluding the Catesby, Plumier, and Sloane references,
is based on an earlier varietal name, proposed by Jacquin
(Stirp. Amer. p. §7. #. #7. 1763), which was clearly applied to
the Sapodilla at the time of its publication. Zapotilla, then, is
the first available legitimate specific epithet clearly referable
to the Sapodilla.

9. Although a specific epithet is available for the Sapodilla,
no generic name clearly based upon, and therefore applicable
to, the Sapodilla has been found. However, it has been dem-
onstrated in the preceding section of this paper that the Sapo-
dilla-Nispero complex of species cannot logically be separated
from the species of the Balata complex on the basis of floral
c.IlrfzaTacﬁers. Since all orher. characters of these two groups are
of such nature that they should be considered congeneric
the earliest legitimate generic name applicable to a species o;'
th Balata-complex should also be applied to the Sapodilla
Ihlls name is Manilkara Adanson (Fam. Pl 2: 166 1'7'63).
which must be considered as validly published des;;itc thf:
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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 in
paragraph g 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 Ackras 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 presently
accepted species of Achras to Manilkara certainly necessi-
tates fewer changes of nomenclature than would the transfer
of the 30 or more species of this latter genus to Acbras. 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 Ackras and Sapota are untenable for appli-
cation to the Sapodilla and its relatives. As a result of these
conclusions the species of the Sapodilla-Nispero complex are
herein merged with Manilkara, the genus of which the species

* Specimens examined during the course of this study are deposited in the
following herbaria: Arnald Arboretum (A), Field Museum (F), Gray Her-
barium (G), University of Michigan (Mich), Missouri Botanical Garden
(Mo), New York Botanical Garden (NY), National Herbarium (US), and
Yale School of Forestry (Y). 1 wish to thank the curators of these herbaria
for permission to examine their specimens. I am also grateful to Drs. H. A,
Gleason, W. H. Camp, and H. W. Rickett, of the New York Botanical
Garden, for counsel and nomenclatural advice, and to Mr. B. A. Krukoff for
his invaluable assistance in securing material for study.
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Jata, anguste elliptica, oblanceolata vel anguste t?'i:_)o'va_ta,
subcuneata ad basim, subacuta vel obtusa et emarginata ad
apicem; petiolus pedicellis aequans, 1-1.5 cm. longus; lobi
perianthii exteriores anguste ovati acuti vel acuminato-
cucullati, 7.5 mm. longi, § mm. lati; lobi perianthii interiores
obovato-cuneati, obtusi, 8 mm. longi, § mm. lati; coronae
tubus § mm. longus, glabrus, staminodia exteriora aequans;
staminodia exteriora § mm. longa, ad medium usque ad tres
partes quintas consortiis terna conjuncta, lobo medio lobis
lateralibus breviore, obovato-cuneati, rotundo ad apicem,
lobis lateralibus ellipticis vel obovatis; staminodia interiora
3 mm. longa, exterioribus breviora, linearitriangularia, biden-
tata; staminodia 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 12-10-loculare; fructus subglobo-
sus vel ellipsoideus, ad 3 cm. diametro; semina compressa,
subelliptica, nitida, cicatrice semini 2-plo breviore.

Specimen examined: CostA Rica: San José: Escasu, 1130
m. alt., Feb. 1937, Rojas 52¢4 (F-type, Mo, NY [photo &
frag. ).

5. Manilkara meridionalis Gilly, sp. nov.—Staminodia
exteriora pro parte 1n consortils sex terna con]uncta; stami-
nodia interiora glabra; staminodia exteriora et interiora nec
connata supra coronae tubi summitatem, ceterum ut sub
varietas meridionalis descripta.

This species seems best treated, at present, as composed of
two more or less geographically separated varieties; when
more material is available it may be necessary to accord
specific rank to both of the varieties. The variety meridionalis,
of course, contains the nomenclatural type of the species.

KeY 10 THE VARIETIES

Outer staminodes united in groups of three for one-fourth to one-third of
their length, the free portion of the lateral lobes of each group lanceolate or
oblong, subparallel with the median lobe; leaves obtuse or acute, 3.5 cm. of
TR L D e M N oIS - N a. var. meridionalss.

Outer staminodes united in groups of three for at least half of their length,
the free portion of the lateral pair of each group deltoid-triangular, divergent
from the median lobe; leaves acuminate, 3.5 cm. or less in width,

b. var. caribbensis.
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sa. MANILKARA MERIDIONALIS var. meridionalis Gilly,
var. nov.—Arbor; folia tenui-coriacea vel coriacea, concolora,
supra subnitida, lamina 8-13 em. longa, 3.5-§ cm. lata,
anguste elliptica vel ultra medium latiora, ad apicem obtusa,
ad basim subacuta vel subacuminata, subrotundo-cuneata;
petiolus 1-2 cm. longus; pedicellis pctiolus aequans; lobi
perianthii exteriores ovato-lanceolati vel ovati, acuti, 7-8
mm. longi, 4.5-6 mm. lati; lobi perianthii interiores lanceolato-
elliptici vel ovato-rectangulares, 7.5-8 mm. longi, 5-6 mm.
lati; coronae tubus 4.5-5.5 mm. longus, staminodia excedtlens;
staminodia exteriora 4—4.5 mm. longa pro partem tertiam
vel quatriam consortiis terna conjuncta, lobo medio lobis
laterales subsequantis oblanceolato vel spatulato, lobis
lateralibus ovato-lanceolatis vel oblongis; staminodia inter-
iora exteriora in longitudine aequans, €x lineari-triangularia

lanceolato-elliptica, bidentata erosa vel integra; stamina
staminodiis 2-plo breviora; antheris 1.5-2 mm. longis; ova-
rium 10-g-loculare; fructus (specimini typici) ignotus.

Specimens examined: Mexico: without exact locality,
Liebmann 304 (8); Guerrero: Acapulco, Palmer 71 (A, G,
Mo). Costa Rica: Punta Arenas: Esparta, Feb. 1907,
Biolley 2023 H.P. (US); same locality, Feb. 1909, Biolley
77308 (NY [photo & frag.], US-type). Panama: without
exact locality, Dec. 1859, Hayes 767 (G) and 793 (NY).

sb. MANILKARA MERIDIONALIS Var. caribbensis Gilly,
var. nov.—Arbor; folia tenui-coriacea, concolora, supra
nitida, lamina 8-12 cm. longa, 3-3.§ cm. lata, lanceolata vel
anguste elliptica, cuneata vel rotundo-cuneata ad b'as:rr},
acuminata ad apicem; petiolus 1-1.5 cm. longus; pedicellis
petiolus aequans vel longiore; lobi perianthii exteriores ovat,
acuti vel acuminati, 7-7.5 mm. longi, 6 mm. lati; lobi peri-
anthii interiores ovato-elliptici, acuti vel subacuti, §-8.5 mm.
longi, 6 mm. lati, ad basim constricti; coronae tubus 4-4.5
mm. longus; staminodia exteriora ad 4 mm. longa, ad medium
consortiis terna conjuncta, lobo medio minuto, angusto-
spatulato vel lineari-lanceolato, lobis lateralibus deltoideo-
triangularibus, divergentibus; staminodia interiora exteriora
longitudine aequantia, elliptico-lanceolata, integra, erosa vel
bifida ad apicem; stamina staminodiis 2-plo breviora; an-
theris 2 mm. longis; ovarium g-loculare; fructus non visus.
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nize two varieties within this species. When more material

s available for study it may become necessary to raise-th'_é
large-leaved Colombian form to specific rank. The variety
calcicola, of course, contains the nomenclatural type of the
species.

Kgy 10 THE VARIETIES
Corona tube one-fourth the length of the outer compound staminodes; inner

staminodes equalling the outer in length; leaves obelliptic to oblanceolate,
T [ IS S SR a. var. calcicola.

Corona tube one-half the length of the outer compound staminodes; inner
staminodes half the length of the outer; leaves obovate to rhomboid-elliptic,
6-0 M. WIAC, 4« o osmmibelen it s OB R BRI S SE b. var. colombiana.

2a. MANILKARA cALCICOLA var. calcicola Gilly, var. nov.—
Arbor; usque 25 m. altaj fohia atroviridia, supra opaca vel
subglauca, lamina 8-18 cm. longa, 3-3.5 cm. lata, obelliptica
vel oblanceolata, ad basim cuneata, ad apicem acuta sub-
acuminata vel obtusa; petiolus 1.5-3 cm. longus; flores in
axillis 2-5; pedicellis 1—2.5 cm. longis; lobi perianthii exteri-
ores ovati vel ovato-triangulares, 5.5-6.5 mm. longi, 4—%
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; a_;taminodia-composita exteriora 3.5—4 mm. longa
ovato-elliptica, subacuta; staminodia interiora bifida, subi
petaloidea, exteriora subaequantes, laciniata vel erosa ad
marginem et apicem; stamina staminodia subaequantes;
antheris 3 mm. longis; ovarium g-loculare; fructus globosu;
vgl ovm@eps; semina rhomboideo-elliptica, subacuta; cica-
trui‘c seminis margine 3-plo breviore. ’

Specimens examined: Er SaLvapor: La Paz:
March 1922, Calderén 320 (G, NY, US), D:;t,zgiﬁ el
San Mzguel Tepezontes, 1924, Calderén 2052 (US) CEL;T .
}?‘uca: Guanacaste: Tilaran, alt. 500-650 m.,, ] : ;
Standley & Valerio 45660 (US). Panama: Paiiia
Alhajuela, May 1911, Pittier 3457 (G,NY U:S*t m?). qgal:
Patino, Fib, 15, dosay Pitties cood (6. MY o e
Deot. Aficce ' (G, NY, US). Coromnia:

pt. Atlantico: Puerto Colombia, Jan. 1 B
7503 (F, US). ) - 1937, Bro. Elias
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7b. MANILKARA CALCICOLA var. colombiana Gilly, var.
nov.—Arbor; usque 20 m. alta; folia coriacea, glabra, atro-
viridia, supra opaca vel glauca, lamina 12-20 cm. longa, 69
cm. lata, elliptica, elliptico-rhomboidea vel obovato-elliptica;
petiolus 2.5-3.5 cm. longus; flores in axillis 3-5; pedicellis
ad 2 cm. longis; lobi perianthii exteriores ovato-lanceolati
subacuti, 8- mm, longi, 4-5 mm. lati; lobi perianthii in-
teriores oblongo-elliptici, rotundi vel subacuti, 8—9 mm.
longi, 3 mm. lati; tubus coronae 2.5 mm. longus, staminodiis
exterioribus 2-plo brevior; staminodia-composita exteriora
¢ mm. longa, elliptica obtusa vel subacuta; staminodia
interiora exteriora 2-plo breviora, bifida, ad apicem laciniata
vel erosa, partibus basilibus rectangulari-ovatis; stamina
staminodia subaequantes; antheris 3 mm. longis; ovarium
10-loculare; fructus (specimini typici) ignotus.

Specimens examined: Covomsia: Dept. Choco: *“Darién
country,” Dawe 868 (NY-type, US). Dept. Atléntico: El
Pajar forest, March 29, 1934, Dugand 535 (Y), 5356 (Y);
Arroyo Cipauca, Sept. 16, 1934, Dugand 717 (Y); “northern
Colombia,” Aug. 8, 1935, Dugand 772 (F, Y); Casacoima,
Sept. 6, 1936, Dugand 1042 (E, Y).

D. ManiLkara, subgenus Euachras® Gilly, subgen. nov.
_ Flores in axillis foliorum solitariae; staminodia exteriora
terna conjuncta, staminodia-composita ut videtur tantum 6,
integra vel tridentata usque ad partem quintam longitudinis;
coronae tubus staminodia exteriora longitudine acquans vel
excedens; ceterum ut in subgenere Eumanilkara. TYPE SPE-
cies: Manilkara sapotilla (Jacq.) Gilly (=Ackras zapota B
zapotilla Jacq.).

KEeyY TO THE SPECIES
Exterior surface of both corona tube and inner staminodes pubescent, at least
in part.

Corona tube completely pubescent on the exterior surfw;' ot Callasts

Corona tube glabrous except for vertical zones of pubescence on exterior
surface below the inner staminodes,

._Thc subgmeric name has been B'nﬂ!n because M. zapzm’fia, the Sl.lbscﬂel'i.c

type, is the true * Acbras" of all recent authors.
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teriores lato-ovati acuti, 7 mm. longi, 6 mm.‘lati; lobi p.eri:
anthii interiores ovato-elliptici, 8 mm. longi, § e lati,
acuminato-cucullati ad apicem, constricti ad basim; coronae
tubus §.5-6 mm. longus, staminodia multo excedens; stamino-
dia-composita exteriora usque 3.5 mm. longa, FHIPFIC&!
integra vel subtridentata ad apicem; staminodia interiora
exteriora aequantia, medio constricta, ultra medium elliptica,
infra truncato-triangularia; staminodia exteriora et interiora
supra coronae tubi summitatem connata; stamina infra
coronae tubo summitatem ut videtur inserta, 2-2.5 mm.
longa; antheris 1-1.25 mm. longis; ovarium 10-g-loculare;
tructus ignotus.

Specimen examined: Britisa Honpuras: Belize Dist.:
Maskall, April 26, 1934, Gentle 7238 (A, G, Mich, Mo, NY-
type, US).

12. Manilkara zapotilla (Jacq.) Gilly, comb. nov.

Aci!:-a_t zapora L., Syst. Nat. ed. 10. 2: 988. bomonym. 1759, Not 4. zapota

" 1755

Acbr::jn:lgmmo;u B L., Sp. Pl ed. 2. 470. 1762.

Achras sapota L., Sp. P ed. 2. 470. bomonym (orthograpbic variant). 1762.

Acbras zapora B zapotiila Jacq., Stirp. Amer. §7. £ 47, 1763.

Sapota Ackras Miller, Gard. Dict., ed. 8, nomen superfluum. 1768.

Achras sapota o globnsa Stokes, Bot. Nat. Med. 2: 292, 1812,

Achras sapota B ovalis Stokes, 1. c.

:\'apom Achras B spbaerica A. DC., Prodr. 8: 174. 1844.

# dcbras cosagiiico Llave, Regist. Trimestro 1: 138. nomen dubium. 1832

Acbras zapotila (Jacq.) Nuttall, N. Am. Sylv. 3:28. 1849, )

A;fécbm; sapota f. asperrima Gomez, Anal. Hist. Nat. Madrid 19: 253 1890.

p rs»:a: gaia::v;rg? f;:};i:_’m (A.DC.) Pierre, ex Pierre & Urban, in Urban

fr&:s‘:dfai;ga]rsi {m’wa Pierre & Urban, L. Not Sapota Achras var. 8

Achras sapota var. vy pedicellaris Pierre, |.c

Acbras sa poia var. § Canf’oﬂei Pierre, |.!c. ]

&a}p;;r;-rxxmnh’a (Jacq.) Coville, in Safford, Contr., U. S. Nat.

Herb. 9: 370,

Large tree, to 40 meters tall.
coriaceous to coriaceous, dull, shi

lamina from obelliptic or subrot ;
cm. widc)_ to oblanceolate {'H—loz 1211‘1;1 Eg:{ Cm'——long‘ T
oblong-elliptic or narrow-elliptic (8-14 C;gl;-3igné C;l‘l ‘;1%2’

wide) or linear-lanceolate (9-12 cm. long, 1 75-2.5 cm. wide)
3 o - . E)

Leaves concolorous, thin-
ning or subglaucus above;
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obtuse, emarginate, acute or acuminate at the apices, rounded,
gradually narrowed or cuneate at base; petioles 1.5-3 cm. long.
Flowers solitary in the leaf axils; flowering pedicels shorter
than, equalling, or exceeding the petioles in length. Outer
perianth segments broadly ovate, ovate-rectangular, oblong-
elliptic, or ovate-lanceolate, 6~ mm. long, 4-6 mm. broad;
inner perianth segments extremely variable in shape, obel-
liptic, rectangular-ovate, ovate, subrotund, elliptic, or lance-
olate, the base constricted, rounded, or acuminate, the apices
subacute, acute, acuminate, or acuminate-cucullate, 6.5~10
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 flower). 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 flower). 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 cm. in
diameter; seeds variable in shape, compressed, elliptic, oblong,
semicircular, or rhomboid in outline, 1.6-2.3 cm. long,
0.8-1.6 ¢m. 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 Yucatin 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
»opulation concentration is the Yucatin Peninsula area of
Mexico, northern British Honduras, and the state of Petén,
Guatemala.
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Representative Sflowering specimens: MExico: Oaxaca: Reko
4189 (US), Vera Cruz: Barbacoa de Panoya, Purpus 8429
(G, Mo, NY, US). Tabasco: Balancén, Matuda 3254 (A, K,
Mich, NY). Campeche: Tuxpena, Lundell 1291 (F, G, Mich,
Mo, NY, US). Yucatin: Gaumer 23956 (A, G, Mo, US).
Brrrisn Howpuras: Orange Walk Dist.: Honey Camp,
Meyer 198 (A, F, Mo, NY), Lundell 500 (A, F, G, Mo, NY,
US). GuaTemALA: Petén: Vaxactun, Bartlett 12372 (F, NY,
Mich). Er Saivapor: Dept. Sonsonate: lzalco, Standley
22226 (G, NY, US). Costa Rica: Heredia: La Columbiana,
Pittier 13387 (US).

Many other specimens were examined in addition to those
listed above. Numerous of these were either sterile or in
fruiting condition and have been tentatively assigned to this
species 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 treated in this paper. Twenty-two specimens,
from plants cultivated in the eastern hemisphere, have also
been examined; the flowers of these specimens were of such
structure that all of them fall within the limits of M. sapotilla.

As herein delimited, Manilkara zapotilla is an extremely
variable species; whether subspecific units of some sort may
eventually be recognizable on the basis of flower or leaf form
cannot be determined at present. Much more material, and
that especially collected with the morphological and (iistri-
butional problems of this species in mind, is necessary before a
complete understanding of this species can be obtained.
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The Yale Wood Collections

At the end of the year 1
‘ ) 942 the total number of catalogued
\:;0327 saurlpie:il in the Yale collections was 40,642, represer;gt‘ilng
i 2r})ar;1e species of 2794 genera of 232 families. There
326 accessions during the year. To the slide collection

were added sections of 1o i
A s specim 1
P sped?n pecimens, making a total of 19,-

genera, and 218 familjes,

i

ens of 6506 named species, 2616 ]
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KEYS TO AMERICAN WOODS (CONTINUED)

By SamvukL J. REcorp

Herewith are two more keys in the series begun in Zrop-
ical Woods 72: 19-35. Each is intended to be complete in
itself and to contain the name of every genus in which the
key feature is known to occur, even if only 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 Fraxinus 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 gga to g6a (page 29).

1V, 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. The equivalent expression for “vessels soli-

tary” is ‘‘pores not in contact radially.” 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
Liguidambar 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 Ilex, for example, are typically without spiral
thickenings in their vessels and wood fibers, whereas tl_l'ese
features are characteristic of material from the United
States. Spirals are frequently limited to the smallest vessels
in a specimen and sometimes occur only in the overlapping
tips of members. When they are fine they can easily be over-
looked and they are not always readily distinguished from
striations.
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IV. VESSELS VIRTUALLY ALL SOLITARY 15 a. Vessel perforations simple in part. Raphides common in rays.
g . : Curatella, Dagila (Dilleniaceae).
(Pores rarely in contact radially) b. Vessel perforations all multiple. Raphides absent............. 16
. Stems with included phloem. . ooy prsieratinsnsiinens enties 2 16 a. Vessels and fibers with spiral thickenings.................... 17
. Stems without included phloem. .. ....ovvene. e SR b. Vessels and fibers without spiral thickenings................. 18

. Septate fibers in parenchyma-like arrangement.., .. . Hippocrateaceae.
. Septate fibers absent. .. ... 3

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

17 a. Perforation bars few. Rays less than 8 cells wide; pits to vessels
all 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

. Phloem in concentric or anastomosing bands.......... ... 4 v T T R D SR e R e Pillaresia mucronata (Icacinaceae).
. Raphides present in conjunctive tissue. Small vessels with scala- 18 a. Fibers with simple or indistinctly bordered pits. Vessel-ray pit-
riform perforation plates.............. Doliocarpus (Dilleniaceae). HiNG VEry CORTSE. .. oivvaciouirenins Hedyosmum (Chloranthaceac).
. Raphides absent. Perforations exclusively simple............. 5 'b. Fibers with large bordered pits...........coocvocneroniiins 19
. Pores very small. Normal rays uniseriate. Fiber pits-small. 19 a. Rays not over 8 o R Rt e e o e e TP L 20
Simmondsia (Buxaceae); Diclidantbera (Diclidantheraceae). b. Rays often 8 to 15 (20) cells wide. . ......oooooiiinneiinnn. 21
. Pores large in part. Rays often biseriate. Fiber pits large. s ] ; : i 1
Palvaalacaas 20 a. Ray pits often narrowly elongated, tending to scalariform ar-
: L ! rangement. Growth rings usually distinct. . Cornus florida (Cornaceae).
. Ripple marks present; v.. ... ioh it co ittt s, ) 'b. Ray pits round to oval, but not narrowly elongated. Growth rings
i Rapple marks abainti .00 v es s A as s e e 9 absent or poorly 7 oS, ... Ternstroemia (Theaceae).
. Ripple marks un‘iform a.nd: very fine (more than 200 per inch); 21 & Pmn'chyma reticulate. Heartwood yellowish. . . ... ..oooo0 22
all elements storied. Density very high........... Zygophyllaceae. b. Parenchyma not reticulate. Heartwood brownish............. 23
. Ripple marks irregular; larger rays not storied. Density low.... 8 i i
Rays distinctly heterogeneous Dicraspidia (Elaeoc 22 a. Vessel-ray pitting fine, alternate ....... .?ﬂo.r:bu!zm (Icacinaceae).
. Kays distinCtly neterogeneous....... ar )i : Ftth v ite toscalamform. ... ... iaiaas
. Rays homogeneous or nearly so Phee b essel-rayy pitting catrsc, Opposiie 19, SMATB

....... Muntingia (Elacocarpaceae).

- Rays in part large (usually more than 7 cells wide) and con-
spicuous

Metieniusa, Poragueiba (Icacinaceae).

23 a. Parenchyma diffuse. Vessel-ray pitting 2-sized. .
Villaresia (Icacinaceae).
b. Parenchyma unilaterally paratracheal e:;:d in narrow short to
rather long wings. Vessel-ray pitting medium, not 2-sized.
= Dendrobangia, Emmotum (Icacinaceac).

10 a. Perforation plates with several circular openings.
Epbedra (Ephedraceae),

b. Perforation plates not foraminate

: 24 a. Perforations exclusively or predominantly simple ..., ..nee 235
I ab g;ﬁ:g ::;: :fﬁcriegatcs of small REYBC o r s e fa le e s mrd e s e 12 b. Perforations e;dus;vej)r or Ptedommandy mu].t]plc ........... 79
N : . ...................................... 13 = L 4 aﬂ """""""""" e 16
122, V ) 25 a. Vessel pits vestured; small. ., .....
i wflic;cr:j)cn::EZ?ﬁsa:}tr};ﬁ;rll:tczorj's‘l:zrgc » Pars'gt' ol cissls b. Vessel pits not vestured; very small to large. .. c.o.oooroeees 29
B e : 2 v dtPocarpus, Juercus (Fagaceae), ] _ MY
e e Fors il 4l e 564, Reys homogettous t el espormam, Valisi (Apocynaceas).
................ almia (Ericaceae), 1% fokat } ' '. pes
. 134 Rays mostly homogencous. F requently ring-porous, i d“ﬁ”“’:" he : :::mts ..... Myrtaceae.
: i ) ith large borde B3vad asncais bl eise s 40 wrett yr
| b. Rays decidedly heterogeneous. Dj ﬁu&;ﬁgﬁﬁm’ Ruercus (Fagaceae). 27 “b. %m:ﬁ: m bordered l;im..-. afe o R 28
T 14 a, Fibersi 4 i b T G L o Ig | T VA 4 x
|| . 42 mimtr‘s.:f }Tfrtlseptnrc ang in I[-‘arc‘nchyma-likc reticulate arrange- 28 a. Rays 2-sized, the larger 4 or § (7) cells mde.:'a b bl
H 'y B Scptatr:,._ll.,l emiangsum, Hippocratea {Hippﬂcrateacm), S, orz"(;ﬂ s E‘““‘ sy m ..... * Rubis
F. " . Kays 1 or?2 | O R i e A biaceac.

] T e e 15
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29 a.

joa:
. Vasicentric tracheids absent, .. .cciivavirainndniinmmases, 31

3ia.

3ba.

37 a.

. Septate fibers absent, or, if present, not in bands. Vessel pits

. Rays 1-5, mostly 2-4, cells wide. Vessels without spirals.

. Vasicentric tracheids apparently absent. ........... .0 000 34

. Parenchyma in concentrichands. . ......... ..o, 3
b. Parenchyma not definitely banded, mostly diffuse and reticulate. 37

. Parenchyma bands about 1 pore-width apart. Rays 1—4 (7) cells

. Vessels and fibers without spirals

- Rays 15 (7) cells wide. Fibers with spirals. Heartwood resinous.

. Fibers with small bordered
. Fibers with large bordered

. Fibers without spirals. Parench
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Septate fibers present in parenchyma-like bands. Vessel pits
T R al o 30

small todarge (.. coiiiiiiii s e e s . 33

Vasicentric tracheids present. .. ........ Alvaradoa (Simarubaceae).

Rays all 1 or 2 cells wide. Vessels with fine spirals.
Austroplenckia (Celastraceae).

Maytenus (Celastraceae),

Rays homogenecous or weakly heterogeneous. . ... . ... .o 33
Rays distinctly heterogeneous (at least in part).............. 45

Vasicentric tracheids abundant, . . . Lithocarpus, Quercus (Fagaceae).

wide; pits to vessels large in part. Pores in part medium-sized to
darge o Sl L R R Sympbonia (Guttiferae).
Parenchyma bands several pore-widths apart, sometimes appar-

ently terminal. Rays 1 or 2 (3) cells wide; pits to vessels very
small. Pores small 36

Pores thin-walled. Wood yellowish. ... ..., Torralbasia (Celastraceae).
Pores thick-walled. Wood reddish or purplish brown.
Wimmeria (Celastraceae),

Vessels (at least in part) with spirals; fibers with or without
spirals. More or less ring-porous in part

Koeberlinia (Koeberlini s
Rays 1 or 2 (3 or 4) cells wide, Heartwood not resinous. . .. . , l ?‘.:ca?;)g

pits; typically without spirals, Crys-
nghyma diffuse. . . Canotia (Celastraceae).
pits. Crystals absent or few,. ... . . 40

yma sparingly diffuse, Vessel

tals abundant in rays. Pare

spirals poorly developed

. . EYSIOPEU il L e LR Mal,
Elbtrs‘ with spirals. Parenchyma reticulate, Vessel Z:iizfl&og::e“).
ut distinct. .. .. Amelanchier, C':rcamrpm, Heteromeles (Rosaceae)

=4 (5) cells wide and up
W. . Schaefferia (Celastraceae).
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438 Vestel-ray PItHNQ Very fine. . /. o iiioen i amaninydiiss i 43
b. Vessel-ray pitting medium. Heartwood brown. ............... 44

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

b. Rays 13 (4) cells wide, the uniseriates fairly numerous. Fiber

pits small and very numerous. Heartwood dark brown, with oily
OF WAXY RPPEATANCE, . o i s enivneessronss Rockefortia (Boraginaceae).

. Ring-porous. Parenchyma diffuse to sparingly reticulate.

Cowania (Rosaceae).

b. Diffuse-porous. Parenchyma rather abundantly reticulate.
Crataegus (Rosaceae).
45 . Vessel-ray pitting fine to medium. . ... ..oooiiiiiiiine 46
b. Vessel-ray pitting coarse (at leastin part). ........coooooenen 63
46 a, Vessels with spirals, at least in tips of members. . ... ...oiuetn 47
b. Vessels without spirals. . ....ooviviiimiaeinaiiiaien. 52
47 8. Fibers with spirals. Parenchyma diffuse to reticulate. . . ....... 48
b. Fibers without spirals. . . ....oovieveceraamaiiiiiiniineas 49
48 a. Definitely ring-porous. Parenchyma diffuse. . Vaugquelinia (Rosaceae).
b. Diffuse-porous or with only a tendency to ring-porous. Paren-
chyma reticulate. .. ......... Lyonothamnus, Osicomeles (Rosaceae).
49 a. Perforations exclusively simple. Parenchyma virtually absent... $o
b. Perforations in part scalariform. Parenchyma sparse.......... 51
; res mi iform; scattered; diffuse-porous.
W v i Kd’omt:m (Scrophulariaceae).
b, Pores small to minute; numerous; with tendency to ring-porous.

524
b.

53 a.

54a.

Mortonia (Celastraceae).

. Rays 1 or 2, infrequently 3, cells wide. Pores gradually diminish-

ing in size duri n's growth. Spirals limited to tips of
e e D o Ellonia (Ericaceae).

. Rays 1—4, frequently 3,'.eel'15 wide. Pores fairly uniform in size.

Spirals not limited to tips of vessel members,’

Oxydendrum (Ericaceae).
Vessel-ray pitting unilaterally compound (at least in part).... 53
Vessel-ray pitting not unilaterally compound. . . .ooeoeisinnes 55

: 2 mostly 2, cells wide and generally less than 23 cells
ﬁ;}}:s :ng;t l:f thg cells squarish. Pmchyma-shfor]n, cogﬂ_uc_m, X
and diffuse, Heartwood brown......... Eupbronia (T?:g?lm? .
Rays 2-sized; the uniseriates numerous and composed W l':ﬁ yo
upright and square cells; the others 3 or 4 cells wide with d“l:lueﬁ
stratum of low procumbent cells. Parenchyma in apotr
bands 1

b SR ey 54
ooo_--.-..‘lol.ql...u 7 3 1 ; : : .ng.
Parenchyma bands very irregular in length, width, and spacing
Pores laZg_c.in part. Heartwood yellow. ... Trigonia (Trigoniaceae).
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b. Parenchyma bands concentric, fairly uniform in width, and
spaced 47 pore-widths apart. Pores up to medium.sized. Heart-
wood brownish. ., .covoiiiaiiiiaiiia Zinowiewia (Celastraceae),

55 a. Parenchyma reticulate, ......ooveoinnieiiiianrraneeraenes 56

b. Parenchyma not reticulate, .. ... oooiiiiii i 58

¢6 a. Fibers with thin to medium-thick walls; pits very numerous,

Weoods with tendency to ring-porous structure.
Eriodictyon, Nama (Hydrophyllaceae).
b. Fibers with very thick walls. Woods diffuse-porous........... 57

t7 a. Pores medium-sized in part. Rays 1-3 (6) cells wide, with many

tall upright cells. Fiber pits very numerous. . Lacunaria (Q}liinaceac).
b. Pores all small to very small. Rays 1 or 2 (3) cells wide, without
tall upright cells. Fiber pits not very numerous, . X¢mensa (Olacaceae).

58 a. Parenchyma in numerous broken concentric apotracheal bands

2-5 cells wide. Pores in diagonal rows........ Fismia (Guttiferae).

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

59 a. More or less distinctly fng-porous. .......c.oiviiineineans 60
by DA USEDORONE [ L U i s e s SN 61

60 a. Pores large in part. Ground mass composed mostly of vessels,

Celastrus (Celastraceae),
b. Pores small to minute. Ground mass composed of thick-walled
fiber-tracheids and fibriform vessel members.

Crossosoma (Crossosomataceae),

61 a. Pores medium-sized in part. Rays 2-sized, the larger 35 (6) cells

62 a.

63 a. Fibers with sim

64 a. Paren chyma

6% a.

wideand uptoroocellshigh. ......,....... .. Quiina (Quiinaceae).
b. Pores all small to minute. Rays 1 or 2 (3) cells wide and less than
30 cells high

;’arenchyma abundantly paratracheal and often aliform to con-
uent. ...,

i o i e e, S TR Phlebotaeni,
b. Parenchyma sparingly paratracheal. e e
Badiera, Polygala (Polygalaceae).

i i ple or indistinctly bordered pit
b. Fibers with distinctly bordered ];rits R

absent or sparingly paratracheal. Rays 14 cells

wide and up to 100 or i
i more cells high. P
without pattern..,.. . TR g

- Parenchyma usually abundant

Vasicentric tracheids and fibrifo

> rm vessel members pr ;
between vessel-members lase present. Pits

ate. Parenchyma absent.

Anchictea (Violaceae).
mbers absent. Pits
chyma sparingly
Ocdematopus (Guttiferae).

b. Vasicentric
between vesse
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66 a.

Parenchyma unilaterally paratracheal with short to long exten-
sions and locally confluent. Rays 1 or 2 cells wide and 20 (30) cells
high; pits to vessels 2-sized, small and very large. Pores fairly
numerous; in irregular radial or diagonal arrangement.
Haplaclathra (Guttiferae).

. Parenchyma in numerous concentric bands. .. ............... 67
. 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. :
Symphonia (Guttiferae).

. Pores in diagonal, radial, or long zigzag rows. Vasicentric tra-

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

. Rays all uniseriate or in part biseriate and 15 (30) cells high.

Calopbyllum (Guttiferae).

b. Rays 1-3 (5) cells wide and 3o (50) cells high. . . ismia (Guttiferae).
69 a. Rays distinctly 2-sized, the larger 3 or 4 (7) cells wide. ... 70
b. Raysall tor2 (3) cells wide........ooooiniiioiciioin 73
: : ) igh. i ultiple in part. ... 71
70 a. Rays up to 50 (100) cells high Perforations m
b. Rays up to 25 (s0)cellshigh. .o\ vovnniiiiiaiiinieain e 72
71 a. Multiseriate rays with many long procumbent cells. Vessels with-
out spirals. Parenchyma reticulate; crystalliferous strands very
T ETONS sl o L Nty oty ey s Hieronyma (Euphorbl_accae).
b. Multiseriate rays with very few procumbent cells. Vessels with

spirals in tips of members. Parenchyma unilaterally pa.rg.tmch'ca.l;
crystalliferous strands apparently absent....... Satyria (Ericaceae).

. Vesscl-ray pitting simple; often coarse and irregular. Pores me-

di ized 1 1 a . reti Perfora-
dium-sized in part. Parenchyma sparse; not reticulate.
tions exclusively simple ... .......... e Bonnetia (Theaceae).

. Vessel-ray pitting half-bordered; not very coarse; opposite to

i i ant; di iculate.
scalariform. Parenchyma fairly abundant; diffuse to reticu
Perforations multiple in part .. ........ Schizocardia (Clethraceae).

. Parenchyma reticulate, Vessel-ray pitting distinctly 2-sized.

Liriosma (Olacaceae).

. Parenchyma not PEHOUIALE. | o ¢iasiaaiseon snmamaamoaine ety 74
. Parenchyma rather sparse; unilaterally paratracheal, with occa-

i ing-li i : ‘pitting all coarse. ... .. 75
sional wing-like extensions. Vessel-ray pitting -
Parcnchyn%h in numerous concentric bands 1-4 cells wide. ... 77

. Pores large in part; arranged in diagonal rows. Rays mostly uni-

ke Ay e S ; i veddich hue:
::::it: : I:Enm graylsh ; bfown,aomenm es Enr#ipa (Guttiferae).
Pores zmaﬂ oF 'r;u"ely, up to rtipdium-!i'z__ed;;w:‘t_h local tenden;;
to diagonal arrangement. Rays .ff'eqngn.tly 2, sometimes 3, %
wide. Heartwood yellowish; density Bighi v eassinnnernenanens
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b. Rays in part biseriate, sometimes triseriate, and up to 50 cells
high; many of the cells upright. . ..o Stewartia (Theaceae).
102 a. Pores medium-sized to large in part. .. ..........coooooiees 108
b. Pores all small to minute. . ..., .civenah irmimmne e innanne 104
103 a. Pores rather few, thick-walled, Parenchyma unilaterally para-
tracheal, Fibers with very thick walls and minute lumen. Vessel-
ray pit-pairs often vertically or diagonally elongated. v
Vantanea (Humiriaceae).
b. Pores numerous, rather thin-walled. Parenchyma diffuse to
reticulate. Fibers with medium walls and fairly large lumen.
Vessel-ray pit-pairs elongated radially . . Laplacea Brenesii (Theaceae).
104 a. Rays with many palisade cells; long procumbent cells few; vessel-
ray pitting finely scalariform. Perforation plates with 24-1c0
bars. Parenchyma very sparingly paratracheal,
Illicium (Winteraceae).
b,

105 a.

s I.QII‘!:{‘:SI Fays j

. Rays composed mostly of procumbent cells.

» 7 3
. Parenchyma not unilaterally pit

. Pores all small. Vessels with

4 : :
. Pores medium-sized in P

. Rays with few or no palisade cells; long procumbent cells numer-

ous, Perforation plates usually with less than2s bars. .. ........ 10§

Rays virtually all uniseriate; vessel-ray pitting oval to finely
scalariform. Perforation plates usually with less than 15 bars.
Parenchyma very sparingly diffuse. . Hamamelis (Hamamelidaceae).

. Rays often biseriate. Perforation plates usually with more than

3T TG e P et S S MG U T g 106

. Vesscl-ray pitting coarsely scalariform. Parenchyma fairly

abundant; diffuse to reticulare. . . ... ........ Laplacea (Theaceae).

» Vessel-ray pitting opposite, with tendency to scalariform. Paren-

chyma sparingly diffuse

- Rays composed mostly of upright and square cells. Pores not

crowded. Gum ducts absent, . . ..« . Eurya (Theaceae)

ays _ Pores crowded,
Vertical traumatic gum ducts sometimes present,

Liquidambar of Central America (Hama melidaceae).

ar«:nch‘}-m’a unilaterally paratracheal, sometimes locally con-
fluent. Perforations simple in part .

;'}

r ratracheal; mostly diffuse tc

SR oL | 3 ¥ diftuse to

reticulate. Perforations all multiple. Pores small to minate. . ... 110

spirals in tips of members, Rays 17

» 10 100 or more cells high; large crystals numer-

utting scalariform . Saryria (Ericaceae)
e : irals. Rays 1—4

? 50 (60) cells high; crystals apparently absent;

coarse and irregular, tending to scalariform.

Sterigmapetaliom (Rhizophoraceae).

cells wide and up to

ous; vessel-ray 1
i art. Vessels witho

cells wide and up to £c i

vessel-ray pitting

{4) cells wide

o Largest raym 4-6 (8) cellowis. T Ttk e S

P & % |
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i d very numerous, Rays up to 2§ (40)
111 a. Perforation bars ﬁ!w an ] ;
i walled. Fiber lumen rather large. .
ol g RS AtE Caldcluvia, Weinmannia (Cunoniaceae).
b. Perforation bars rather coarse and not very numerous. Rays up

] ick- . Fiber lumen very small.
to 5o (80) cells high. Pores thick-walled. Fiber Y

i i i indistinctly bordered pits. Uni-
. Fibers with very small simple or indistinct
i sclriarte rays ferv)s:; distinctly uprﬂgl'u:j1 cells f;w or absent. Pores
i i ith 4-10 bars.
thick-walled. Perforation plates with 4 R;’quma (Rhizopho:i-isceae).
1 iseri us; dis-
i ith large bordered pits. Uniseriate rays numerous; d
A Em ‘::prigﬁgceﬂs numerous. Pores thin-walled. Perforation .
plates with many bars, , . coiieceeees MRl r ..[..‘.icr
113 a. Multiseriate rays with sheath cei_ls;’m:hout strata of slen
f ¢ cells, Parenchyma reticulate. .. ..ooooocpe ol
b g{mﬁz;?;;e rays without sheath cells; with strata of slt::‘u:i.er
procumbent o Pl e e S aj :
igh; - tting oval and opposite
Ra};s;lup. gr%l? ol vmcl T??A#lVibEmuT (C:lpﬁ.f;:limac).
to scalariform. .. .. ooooooeeinecs e
b, Raysup to 150 cells high; vessel-ray p:tnng ::apﬂa z‘ % (Icatinaceae).
Vessel-ray pitting opposite.
Sra;byka (Staphyleaceac).
diffuse to reticulate. Vessel-ray
Symplocos (Symplocaceae).

114
114 a.

115 a. Parenchyma very sparingly diffuse.

b. Parenchyma rather abundantly
pitting scalariform. ..o i

SSiE S e

V. VESSELS WITH SPIRAL THICKENINGS

gyt s M- o e ol e A 2
: ' :th conspicuous bordered Pits. . -xceec st T 35
3 ;' f?li‘;::ss chout cg‘nspicu"“* Bordered A e le 3
Vessel perforations exclusively or P”dm‘-nm:liy ::Eﬁipﬂ e &Y
? : Vﬁl perforations exclusively or predominan y-nu 4
p Pores (at least in late wood) rarely in contact rnd1 ‘ }' iy -
; Pores often in contact adiallyie st e R y
" Fiberswith piralsocoo e TN

; :’ Fllbers WIENOuE spu'al.'!- pN ;113 high. Pores medium-sized
ga. Rays up to 7 cella wide and 199 €8 b} riinia (Kocberliniaceac).
(B DRI ks 1 0e 4, ells wido snd wp 80 55, HEF.

3 ﬁ:l;'; cdhl‘ugh Pores small to mtnute........;l;. 3

s N . ich rather numerous

6 a. Rays nearly homogeneous; wmenmﬂ‘“ 7

e e

gmlﬂ‘qum vews e
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: . : . 8 a. ’ : ght ity
b. Rays heterogeneous in part; often with upright or large square N i m‘:ﬁ' row 3f squsre Qf:g:'u‘ﬁm Multiseriate rays usually
au’..‘...... ........... Trtsdeass R R A e e b.PI-I'BD yma : n » f, ‘i“iu'pﬁght olis.
: : ‘ s arginal rows of square ae).
7 2. Pores crowded, at lca.stinelu}ywood,bcmnung gradually smaller with several ma Mﬁmg,:li; (Myrtace
and less closely spaced in late wood. < ohe - ith the pores.
R A Amelanchier, Heteromeles (Rosaceae). 19 a. Rays all broad and very high; rarely Iﬂdﬁﬁg (Aristol mm&
b. Pores rather widely spaced, the larger ones irregularly scattered ) - ; ! 3 with the pores. ... .. :
among theothers. . ...................... Cercocarpus (Rosaceae). ' b. Rays not all broad or high; ?ft.en in aoa;t; s 3Pwir;:,
8 a. Rays mostly 3 or 4 cells wide; uniseriates f'ew‘; Rnth;r ?eﬂ&itﬂy ) 20 a. Rays uniseriate. Vascular pitting fine, Fib Eoonyms (Cdgg;me)
ring-porous. Parenchyma diffuse. . .. ... auguelinia (Rosaceae). ' " itting rather coarse.
b. Rn?rspt.;losdy 1 or 2 (3) cells wide; uniseriates numerous. Paren- b. Rays 1-5 (10) cells wide. Vmulal: P' .;'wa serotina (Rosaceae).
chyma reticulate, .., ... .. . Lyonothamnus, Osteameles (Rosaceae), ; i S e i 22
- Parenchyma-like bands of septate fibers resent. AVBDAERIS - s sy o s e notiigia e e R SR 2
g SRRy ¥ Aﬂmopkm&ia (Celastraceae), 21 &, ,Fi%.:.!? :‘,:;:&u:;?mh T L S o e R e N
b.Sepnteﬁbemabuntor,ifpmcnt,nutiubands ............. 10 b, Fibers wi eua;'mpan =
10, Definitely ting-porous ... ...........coooiviie LR 11 | 22 ;: g:&'ﬁ ﬁsﬁq's?iﬂ%?"’ ................................ e
b. Not definitely BOg-DORCUR . o e S T RART e S TR 12 y ity N R svnanees wlth I'PSSY ‘hﬂ"'
11 4. Pores closely spaced in pore ring. Parenchyma sparse. 33 m‘ ores in radial multiples. Perforation Bl B Aquifalincese).
Elacagnus, Shepberdia (Elacagnaceae). i W%ﬂ chalky white throughout. . ..... : s .
b. Pores wide spaced in pore ring, Parenchyma abundantly diffuse. = lates with few bars. Heartwood b Garrya (Garryaceae).
Canotia (Celastraceae), J 24 . Perforation piates W) bars. Wood whitish ghr;;ughol}tx
123, Pores crowded in early wood, becoming gradually fewer and b. Perforation plates with many Villaresia mucronata (Icacinaceas).
somewhat smaller in the latewood .. ..... ... . . 13 , ood light-colored. )
b. Pares of fairly uniform size and distribution throughout growth . 4 2. Rays nearly homogeneous. W sg"'?"““ tinctoria (Symplocaceae).
e AL R R e e g e 1 - wood I'@dd(kh bm 'ﬂ- 5 )
i heterogeneous. i ja (Escalloniaceac).
13a. Parenchyma diffuse. Rays nearly homogeneous, or without i - b, Rays decidedly heterogen Escallonia (s . 27
definitely upright cells. ... ......0 . - Sorbus (Rosaceae). ’ gadiglly: 5.c pigrysrpmananatiasaezeree 29
b. Parenchyma absent or very sparse. Rays heterogeneous. . .. .. 14 - Pm.?-:ﬁ]“ u;:z:p%;ct radisily. ... SavaEN s 'nm) g;lls
14 2. Ground mass of wood composed mostly of vessels; fibers few, b. Pores P ¥ often 5-7 cells wide and up ta ... Vacciniaceae.
Pachystima (Celastraceae), 27 a. Rays large in M:“]"' pitting frequently W}d}i high.. .. - 28
b. Ground mass of wood composed mosty of fibers. .. ....... ... 15 h"hlnm:(nmly 4 or §) cells wide and ﬁ;’ - schyinl- sparingly
' 10r SRS
15 a. Perforations exclusively simple. Fibriform vessel members By Rars ular pitting scalariform m:;;i'm:;::g%_lvgﬁm ﬁmm)
abundigh ot o A SRR 0T Dt Monttea (Scrophulariaceae). 28 2, Ieﬂfg“ irals commen, i tips of ¥ Fieuidambar (Hamamelidacess).
b. Perforations multiple in part, Fibriform vessel members absent ’ glnc'té ;Pbl::dic .......... u Pmnch;‘“ diffuse fg:: G
.................................... ottia (Ericaceae). arvascular pi in tips of vessel members. I
or few Ellsottia ( ) Be hmngculﬁ!‘:‘g;%:;rm. in tips o " Nyssa (Nyssaceae).
16 a. Vessel-ray pitting very fine; not scalariform. Perforations ex- uaguutfl-l. 1 LR 13 jtely upright
clusively simple, Rays -5 cells wide and up ta 30 (40) cells high; ducts aheent. «1v:- cous, at least witheut dafipiiary VEAY i+ 3
definitely heterogeneous. , .., .. .. . Maytenus boaria (Celaaﬂ'&w;lﬂ‘i 29 a. Ra nearly l\omﬂﬂu; ...... R T R S 3t
b. Vessel-ray pitting medium to coarse; more or less distinctly o AR s 0w PSRN T KXo lasi-
scalariform, Perforations multi PIS A8 PRIY- 1 diy S e e von X b. Rays mdeglly he?lm,ny biseriate; Yﬁf@% q’ng (Theaceae).
17 3. Rays 1-8 cells wide and up t6 100 or mere cells Mgh;‘ded'd.' - go. Raysallunsscsts e A . el

heterogeneous. . . . ., Statrrrrre ey e negne s SEONIE (B
b. Rays typically not over 3 cells wide and 25 cells high. .., .. rer
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sametimes preseht ithif growth HAE, hot términal ohly.

b. Rays 1-6 cells wide and up to 40 (60) c&llé high. Pare
bands limited to margins of growth rings. N
 onass S

57 a. Uniseriate and biseriate rags very few; multisériates 46,
times 10 of more, cells Wide. ... .........c.... dina (San

b. Uniseriate and biseriate rays numerous; multiseriates iostly
or 4, in some geners up to or 6, cells wide. . ... ouiuitioia.

§8 a. Pores thick-walled and rounded, at least in part. Vascular pits

medium:sized. Fiber pits simple. Parénachyma
tracheal

b. Pores with thin to medium walls; angular, oftén squarish

59 a. Vascular pits medium-sized; vestured. Fiber pits distinctly bot-
dered. Parenchyma sparingly paratracheal, g:i'ﬁh

b. Vascular pits small; not vestured. Fiber pits simple. Parenchyma

rather abundently paratracheal. ... .. ... Baccbaris (Compositae),

60 a. Included phloem present in narrow tetminal bands. Vascular pits
o L SO N Y e\ S A Dirca (Thymelaeaceae).

b. Included phloém absent. Vascular pits not vestured excépt ifi
Chionantbus. .« ... .ii5:0:.4 Pesdwhbaan sl EETSTANTA TV s AW N 61
61 a. Parenchyma reticulate. Vascular pitting finé. . ............... 62
b. Parenchymd not rétienlab®. . .. ool iiciiiiiiiiiiiiaieiiaa 63

62 a. Late-wood pores in part not much smaller than those in eatly-
wood pore ring, Rays mostly 3-5 cells wide and up to 6o cells
high; uniseriates and biseriates few. . Ebretia anacuna (Boraginaceae),

b. Late-wood pores all very much smaller than those in early-wood
pore ring. Rays 1-10 cells wide and up to 100 cells high; uni-
seridred and biskridtes numerdus. ... ... Fremontia (Sterculiaceat).

63 2. Rays in part broad (up to 8-10 cells), but poorly defined on eross

and tangential sections because the cells are all upright or ir-
regular. Fibers thick-walled. ... .............. Salsia (Meénthateat).

64 2. Rays virtually all uniseriate. .. .. ........ooiiiiinnrnnsnnns 65
b. Rays in part 2 or 3 6ol Wide. . .. ...otiv:urivensnassinssn e tg
65a. Fibers large and very thin-walled. Parenchyma finely terminal.
Eatly.wood pores in short arcs; late-wosd pore groups few and
Wity SPCEA. . ot e d e s ﬁfﬁ:éﬁ& Leitneriateae).
b. Fibers small and very thick-whalled. Parenchyma very sparséy not
terminal. Early-wood pores often widely spaced, but not in short
arcs; late-wood pores very numerous and crowded.

Choisya (Rittaceit).

............................... Rbaminiit naceac).

(Thymelacaceae).

SR =] ’
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inter-
Early-wood po btndcompowq&lqt!mtih_mor
3 Eui;gd rows E?femall to medium-sized solitary pores M’maﬂ IEZ :
multiseriate band of very small pores. Vascular pits . Ray

HOMOGEREOUS. ..« - «vvs oz cnsoesess Chionantbus (Oleaceae).
b. ‘E::lﬁ{wood pore ::;:c-l's.r'wt double as in preceding. Rays dc.-
ciddvly RELErORENEONS . . v vvvsecumesnnsssenssssinscsriees

; ! angular. Spirals limited to smallest ves-

67 a. Porestbin—wa]leﬂ‘a!ﬂ gular. il b gk v
?els-m_\'md-rty ;:It hng f:o “afF?:aﬂaIth b '(Calyuntlueeum ).
Pores thickewalled, rounded. Spirals not limited to smallest

g Vg:aﬂ-ray ivting fine, Fibers with chick walls and small
l@:aa.a‘uu.lnn-...t.nu.u.-..n..Mﬂh‘ (Rblm

£8 4. Parenchyma reticulate and often finely temﬂnal. S g_r,:
" b. Parenchyma not reticulate. . ..cooooeezitt et .
Rays 1 of 2 (3) cells wide and up to 25 (40) cells high. m'w; -
i :g;um ized i PATt. ... ooosseseses Sarcomphalus ( meu
b, an’s 2-';1?‘md, the larger up to § or 6 cells wide and 5?.?1‘- mo -
cells high. Pores numerous, small. ... dls - .t. 55-60 N
Ri resent, but not very distinct; 55790 I ' -
e %léprg:ec?;:}:dpwgethu, without pattern......... Tilia (Tiliaceae)

llflﬂs‘d more of
& ﬁ”ﬁé‘&'ﬁ’mﬁﬁmﬁi e e planera (Ulmaceac).

Ry R A e RAT A s 72
71 a. Ring-porous or with definite tendencies. . ... -
b. Diffuse-porous

s .__.‘_,,_.,.._.......
-

R LRV ER R s Ry

(R

T - il H ) (
3 anisefiate. Pore ring uniseriate. ...« ericum
i r RRaya!Y‘ ‘Bot all unuen“mf iate, Pore ring typically mulktiseriate fereeP” A
" in Arbutus and Phamnosma) . .- ovonset e vl

wobd closel uplaﬂ very narrow, con-
o Pw‘:hlfm‘ mbl:.:h 2 ? ....... " Asimina (Anonaceac).
ceéntric lines or B 1 R L e e
b. Parenchyma otherwis€. . ...« Lok

Parenchy to apparently absent. .. .oea By v
" :: Pmncc!l:m: airly t _w;j-lb\mﬂ!ﬂt;i:l;:rmnhﬂlt. . . oy
" sometimes terminal also. om.lugf
- 46 a. Pores large in part. Fibers scptate in g‘::_.‘mw“ : .m%
b, Pores all stall to minute. . vooerreers T o
99 @ Perforations of smallest vessels multiple in part. Fi liu y

. 3w Lk 7a
m”"i‘.‘nﬂ;;?k”. u--...»---..\\u.la.t-
h' - e lq a8
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103 a. Pores in ridial arrangement. Sll'llnﬁt. m&j:l‘ﬂ' Wi
scalariform perforation plates. Terminal parenchyma

i S P t.nn..w (.
b. Pores not in radial arrangement. Perforations exclusively

Terminal parenchyma layer absent

104 2. Pores few, not crowded laterally; tyloses absént. Rays up 10 50, .

sometimes 100, cells high; upright cells numerous; pits to vessels
rounded Col\'t&rg:ﬂ hamn:

...............................

b. Pores very numerous, often crowded laterally; tyloses abundant

in heartwood. Rays commonly less than 2, occasionally up to
40, cells high; definitely upright cells usually few; pits to vessels
often elongated. ... .ovuvynn. GRS vis... Notbofagus (F

CURRENT LITERATURE

Timbers of the New World. By Samues J. REcorp and Ros- :

erT W. Hess. Scheduled for publication about March 10,
1943. For sale by the Yale School of Forestry, 205 Prospect
Street, New Haven, Conn. Price $10,

This large velume is an encyclopedia of the best informa-
tion available concerning the trees and larger shrubs native
to South America, Central America, Mexico, the West
Indies, U.S.A,, and Canada. It is the first attempt by anyone
to describe all of the timbers of the entire Western Hemi-
sphere (exclusive of the Pacific Islands). For putposes of
comparison there are also references to most of the com-
mercial timbers of the Old World.

Specifically, there are descriptions of the trees and woods
of more than 1100 genera of 155 natural families. The ar-
rangement is alphabetical by families and each family is con-
cisely considered with reference to its size, distribution, and
€conomic importance, first throughout the world and see-
ondly in the Americas, with general descriptions of the Amer-
ican woods. Then each genus is treated in more or less
detail according to its importance, including location, size,
and accessibility of the trees and the properties and uses of

their woods and other produce. Each generic account con-

cludes with a list of the trade and vernacular hames by
countries,

The book contains about 650 pages, set two columns to

' 43
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: the principal
he page, and at the end is a bibliography, of neipal
thebl?cafeﬁ:::s arrangéd by countties. In additionh to tht:.1 g:ln
punl index there are special lists designed for coqmn:d hi5
elt:rmu::'u-lg trees and woods having special bgrt:gt;t;sw: oy
or suitable for the same purposes as 3 h- .
There are eight original maps showing the gcggra =9
ranges of Latin-Ameriean timbers of éﬁmﬁ;ﬁﬁ& il pape

roductisfs of photographs of trees an e aoially
22 plates with 7§ photomicrographs prepa
show variety of anatomical details:

ideae). By RoGERS
. Campanulaceae (Lobelio!
.Mev;gl;lf Naﬂbp:uaicaﬂ Flora (N. Y. Bot. Garden)
(2 5 an: 1943 . !
amtrli.:io:g#c:géll osf’ the North Ameriean :lpeues r::'l :;l:i
s f the Lobelioideae, which are annu .lkor s}:e
;zr%?:s:—:bs or srall trees; usually with a milky sap.
- M’ Pinus ensis V.
mexicana : Pinus durangenst sp. 0o
UII;B& nmmna Martingz. An. Insh Biol. (México, D. F.)
' . a 2
S X3 . 4 text figs.; 194 Ay
= 2‘;?—2 9r; :mis Martinez is the name t};g);:gse;d gééorby
Pinus curens’” srge Pine tree first collect g
aediumsiotd O v on Sat 4 Mesa in the State of Dura ﬁ
i lohg and borne in fascicles of 5-8,

' good. ty for structural purposess
o:'_ the -stg:éla?a’; high elevations (8ooo to §oo0
?evel) makes exploitntiun difficult. B e
Pinacea mexicana: Piced ChBh!;'I g
Un_Ba ‘E:::MNG MARTINEZ. An. Inst. Biok
y Maxz
2 . '!I-.
4 text figs:; 194 : L |
hi fes of Spruce 18 & ¢
e n:h‘::miameter gf_ewmgfmglotg:n;l
1'3-44 ) arroyos at elevations of & T et S it
Rfaldi;n%m State of Chihuahua, Mexico:
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Una Rubiacea nueva de México. By M {20
.'fn. I"Jr- B’Dz. 13: : o4 35—4]; 4 text ﬁgs.;1942.a i

: A“_;:;QUHE i?! Spanish of Balmea Stormae
escribed in Bull. Torrey Bot. Club (New Xork) |
(See Tropical Woods 71 J’36) “ el

The response of Achras zapota i v
o in latex yield
the ibidem method of tapping. BY-ijﬁegl' 3 x
:f“?wy_ﬂo:. Club 69: 8: 553-560; 4 figs.; November xc
apping experiments on Achras -z;la.ot' s 3
g:;‘;solr?gimg ;ppiication of the i‘bideﬁi ;;?h Bncb .
: evea brasiliensis indicate a lack of response
stimulus of wounding. The initi ek of rep
: g. e 1 : : AT P T
f:er}tlex drain the latex from a: l.;?elaosggﬁfﬁ;::%qnﬁ
Ec es above and below, and daily 'Pa;lringg- =i
: argin of the incisions within such areas yield no :
l;'tetex. The results obtained show that Acira’;r :z‘;
¢ tapped_ pijo_ﬁtab.ly by the ibidem method .aifd
14“:55“’66 1pC1i10n51n the cortex mus'tbespacecl 3Pi§ o
o 16 inches apart t _ e
tapping.” — Ambgf'; m;mzi;‘,"e the maximum yield

Plzg:)t;; ;?lombianae, II. Yoco, a stimulant of
ia. By Ricuarp Evans Scuuvres. Harvar

BD[. Mﬂ_f Lea ‘
ivd » e‘f"- . -
ot tflels 10: 10: 301-324; 3 plates, 1 map; Oc

Yoco has
s ol long been employed as a stimulant by the Indians
S

of

doubtful ¢

ot unknown. “The i %

extehsively b <l e flowerin of the yoco plant,

briciohuse];n;hr:bmg liana, is aPPafgntly s ):'a‘é;lchla.at?é’

after m)rmths | fwas posffble to collect fertile material on
of search.” These specimens were found

repres :
present a new species of Sapindaceae which is described S

P inia v
wullinia yoco Schultes & Killip. It appears to be the first

| 7 S
plant whose bark is utilized for its caffeine content

Nue i :
vas especies colombianas del genero Ficus. By ARMANDO

Dvucasp. Caldasia
¢ AT (Bogoté - e Ty
1942. Dos adiciones. Id%m 5) ; ;'7_;59 _72;;71 ﬁlggs";;2 April 1,

a small part of southern Colombia and the adjacent parts ‘: Il'r, f

Ecuad
or and Peru, but the botanical source has remained
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The two papers contain diagnoses of 48 species and two
varieties of Ficus, bringing the known total {gfc Colombia to

84.

De nuttige planten van Suriname. By GEROLD STAHEL. Bull.
No. 57, Dept. Landbouwproefstation in Suriname, Para-
maribo, August 1942. Pp. 1973 6x9.

An account of the useful plants in Surinam, both cultivated
and growing wild. Part 1 is concerned with crop plants in a
strict sense. Part 11 deals with 56 important trees, with check
lists of the vernacular and scientific names, and classifications
according to the principal properties and uses of the woods.
Part 111 is a long annotated list of decorative plants.

A new Dussia and Ormosia avilensis. By Joux H. P1ERCE.
Bull. Torrey Bot. Club 69: 8: 59075915 November 1942.
“The original description of Ormosia avilensis Pittier is

bigeneric and in need of clarification. The foliage and fruit
described are clearly those of Ormosia, while the flower 1s
that of Dussia. The material collected or identified by Pittier
is also bigeneric and there is further some question as to the
number cited for the type specimen. . - It seems probable
that when Pittier described 0. avilensis he had before him
two or more of the specimens listed above and that he based
the floral part of the description on Delgado 47, the,

Delgado 35. This confusion can perhaps best be f:lanfled by
selecting Delgado 35 as the lectotype, of O. avilensis. The
floral portion of the original description 15 excluded from
Ormosia and refers to Delgado 47, which then becomes the
tvpe of Dussia coriaced Pierce. . » » This Species 15 known
only from the type locality Selvas del Avila, Venezuela] and
| .ched from the other species of the genus

is readily distingul DR ]
by the smal aumber of leaflets, the coriaceous texture :
uniform pubescence of the leaflet, and the smaller fruit.
Rubiaceae. Dialypetalanthus Kuhimana-By ] /G. KuHLMANN.
R eiguévia (Rio de Janeiro) 6: 152 257275 % plates, June

31?1::. nus Dialypetalantaus, with one species, D- fuscescens
Kuhlm.g,ens made the sole representative of a new tribe of the
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the Cinchoneae,

The genus Batocarpus Karst. (Moraceae). By F -1 e
e o e &Eﬁn
Anonocarpus amazonicus Ducke is considered to b; m Al

species of Batocarpus, becoming B. ieus (D ﬁ) ) li&"'

berg, The other species, B, mwm:g"mm'ﬂﬁ., i?(-Dua.h‘ i w:“";-‘ i

Colombia and Peru, being knewn in the 1

caspi,” which may possibly come from this tree, though it

origin and uses are still doubtful.”

A doenca dos Citrus no vale d g
v le do Paraiba, By R, e
poNGALYES And 1. ARANHA Pamu,ﬁg :B:'&?i?;;?g (Siow '

) i}
Paulo, Brazil) 8; 8: 199-207; 4 plates; Augnst 1942,

Serious injury to Cj > e

” Atrus trees in the P s

?}::T:rgz:'?ot;be the result of attacks bf‘?:::glﬁ“m s miners, ﬂl“
. if one or more species of Agromyza, which p -

the well-known pith flecks in many fine-textured woods
i 1C-L - 1

Apuntes botanicos. Sobre el belloto chileno de frutos comes-

tibles (Beilschmiedia Berteroana [Ga ]

i N
\vantiago de Chile) 1g; g-18; 2 text figs., g plates; 1941

rather large aromati
: ¢ tree well suited Nk @
t ; . suited for
[l'::ni:ltr_lihgse? and for its fruit. The Yotf;n Epé:?l?:gptg dﬂl}gr&-
general ci;r0 mucilage. The cream-colored wood is :;ﬁndl?
species is Ple]ntry and for fuel, The author belieyes tha l‘-ﬁ:
well worthy of pretection and prepagation t
Acalyph ) ] 10n,
anjfrip (.?_a%'hgﬁ?::&(Eiu_}){hort(;iaceae). By A. LouRrTEIG
19 text figs ‘WL, Lillga (Tucumén) B: 1: 273=
A .?.:SE:’:; range map, g plates; July ;&)5'51 9:2 2737333
3t i atic acc i .
cuphorbiaceous Ecne(r):n.;c;ffy the Argentine species of the

rfla‘ ’) y - - &
ysopsis, and Mercurialis. There is a description of one

| . HBAJ ‘r
Rubiaceae, namely, Dialypetalantheae, closely related to

Leche-caspi. “The latex is used S attar Qﬂ\l!!ﬁ: )
latex in making rubber, A gum hal? fgatg mix E{‘md’m 2
CCntly n Pﬁm undﬂl’ thg name ‘lgﬁ"hg 'd.Q '@aépi’ gf"&'?" .

A detaj
detailed account of ene of the two Bellotos of Chile, a

pba, Adelia, Alchornea, Bernar-

!
L
]
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new species, dcalypha Schreiteri Lillo, a shrub or little tree
growing in Jujuy and Tucumadn.

Jardim Botanico do Rio de Janeiro. Guia dos vistantes. Rio
de Janeiro, 1942. Pp. 71. 534 X 8; 29 plates; 1 map.

This attractively illustrated guide to the Botanical Garden
of Rio de Janeiro, though inundﬂrimnrily for visitors, is
serviceable ta others as it shaws the appearance of the
trees and other interesting plants, provides a good check list
of their common and scientific names, gives the times of
fowering, and supplies much other information.

Revision of the Hawaiian members of the genus Pitfosporum
Banks. By Eart EDWARD SHERFF. Bot. Ser. Field Mus.
(Chicago) 23: 10i 467-566; Nov. 16, 1942,
“As an outgrowth of my own examination and revisional

study of all available Hawaiian specimens of Pitfosporus, 2

considerable number of additional species, varieties, an

forms have come to light. These have been published in two
recent papers (Am. Fourn. Bot. 28: 18-31. 19413 Field Mus.

naturalized Pittaspora of Hawanan Islands as the

present state of our knowledge will permit.”
A note on Xylosma :onse Seem. By EarL EDWARD
Nov. 16,

Suerrr. Bot. Ser. Field Mus. 23 10% §73-573

The.' of Drypetes Forbesii Sherff proves B closer
study to have hncnppln.cnd in the wrong family ( upherbi-
aceae) and is now identified with Xylosma bawaiiense Seem.
’(Fl;(coi'artima.u).

plant studies, II. By A.

C. Smari (and collaborators)-
Sargentia (Jamaica Plain, Mass.) 1: 1-148; § figs.

July 20,

1942. ,
"9';;1: greater part of the material which forms the basis
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for this maﬂnen %
Otto Degener, a
Ho’ sponsamd : 3
ered by members of the
island, Viti Levu,
were visited. Mr.
mountains of Tholo
was done in the Sa
“In this treatm
cussed, in the hope
will permit redescrlptlon of all
archipelago. Ninety-one species,
forms are described as new;
the collections of Mr. Degen L i
regards the type specimen), while the re
on earlier col)l?;nol?':cs In addition it has bee
to propose 43 new combinations and st
ditional §3 species or varieties are reported from .
first time (at least in strictly botanical literat
17 are apparently 1nd1genous while 36 are weeds or
introduced plants.”

Sargmtm is the new title given to a new series of tech
apers “too extensive for publication in ordinary s
iterature”’ and is a continuation of “ Contnbunons from

Arnold Arboretum of Harvard University.” It is named in
honor of Dr. Charles Sprague Sargent (1841-1927), who
organized the Arnold Arboretum and served as its fi

Director from 1872 until his death in 1927.

Names in Amaranthus, Artocarpus, and Inocarpus. By F. R.

FosserG. Journ. Wash. Acad. Science 31: 3: 93-96;
March 15, 1941.

According to the author, the correct name for the Bread-
fruit tree is Artocarpus altilis (Parkinso sber' instead of
A. communis Forst. or A. incisus (Thunb.)
of the Tahitian Chestnut should be Imocarp
(Parkinson) Fosberg and not 7. edulis Forst.
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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 Para.

1. Acapii, Vouacapoua americana Aubl., family Legumino-
sae-Caesalpinioideae.—A rather tall but slender tree whose
bole seldom attains a diameter of 0.5 meter. It is said to occur
scatteringly in British Guiana and to be fairly common in
parts of French Guiana and Surinam, but it reaches its best
development in the eastern third of Brazilian Amazonia, State
of Para, where it extends, so far as actually known, from the
basins of the Curud do Sul and the Trombetas in the west to
the middle of the Braganca railroad in the east. The trees
grow only in upland rain forest. Most of the Acapfi of com-
merce comes from the Guamd, Acard, and Moja Rivers, af-
fluents of the Rio Pard. The port of Pari exports it to other
parts of Brazilian Amazonia and to northeastern Brazil, and
glso in small quantities to southern Brazil and the United

tates.

The ha:_ar:wood is dark chocolate-brown with prominent
pencil-striping of lighter brown; hard and heavy (sp. gr.
0.87-1.00), very strong, incorruptible, and not attacked by
insects. It is highly esteemed at Par4 where it is the most im-
portant of the timbers of local commerce, particularly for
Pas Arrco Bulopir) o b pone 1

(Luxyiof g or posts.

-l In the Braiflhan State of Amazonas, where the true Acap(
;ou, n;:t gm}w,]thalt name is sometimes applied to other tim-
DETS OF merely locs / 1 (1

Rio Negro h:lsin ils (;L: fi?g}hif:?'t;lc‘jl?ricil 5;-’0?:“5 sl ,1? ; !‘lf-‘
Ducke, which seldom yields good piec o e
ncke h se yields good pieces, while on the Soli-
moes 1t is Cassia scleroxylon Ducke (Leg.-Caes.) and Min-
guartia punctata (Radlk.) Sleum. (Olacaceae).
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2. Aguano, Swietenia macrophylla King, of which the more
recently described §. Candollei Pittier (from Vq{lezuela), §.
Tessmannii Harms (from Peru), and S. Krukovis Gleason &
Panshin (from Brazil's Acre Territory) seem to be mere in-
dividual forms (see Tropical Woods 16: 50 and 66: 21); fam_:ly
Meliaceae—The wood is true Mahogany of the best quality
and does not show any essential differences from the well-
known Mahogany of the North and Cen tral American
markets. )

Aguano is a giant tree, being sometimes 5o or even 60
meters in height, with a straight cylindrical trunk often two
meters or more in diameter above the heavy buttresses. It
oceurs 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 s9uth of the
Amazon River, Department Loreto; in Brazil it has been
found hitherto in the Acre Territory, in the basin of the Rio
Juru (State of Amazonas), and in some localities of northern
Matto Grosso, where it appears to be frequent.

Aguano lumber is exported chiefly from Iquitos, Peru,
where two companies (Astoria and Loretana) have sawmills
working exclusively with that timber. The Brazilian Aguano
proceeds from the upper basins of the Puriis and the Jurud
down to Man4os in rafts mixed with logs of Cedar (Cedrela).
The Aguano of Matto Grosso has so far not been exported, as
its growing places are not readily accessible. :

3. Andiroba, Carapa guianensis Aubl., family Meliaceae.—
A large tree with a straight and robust bole, occurring through-
out the whole hylaea from the foot of the Andes to the vicinity
of the Atlantic coast at Pard and the Guianas, reaching at the
northeast the delta of the Orinoco. It is very common in the
State of Par4 and frequent also in the State of Amazonas, al-
ways in marshy or periodically overflowed forests.

The wood is rather hard and compact; sp. gr 0.60-0.75.
The heartwood is a uniform reddcifh brown and sulgtgpsts red
Cedro (Cedrela), but is heavier and more compact. t1s some-
times sE:ld as a)s,ubstitutc for Aguano (Mahugan_)r)., to which it
is, however, inferior in luster. It is good for joinery and is
resistant to insects, but is of relatively restricted use, espe-




4
ially at Park where the e rtation of Anduoba timber is
(f:;rbi'dden because of the us:mncss of the oil-yielding seeds of

the trees: it is more frequent in the timber trade of Mandos.
To frustrate the restrictions at Pard, the timber is sometimes
exported under the name of Aboridan, an anagram of An-
diroba. ke
& 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, Hymenolobium
excelsum Ducke and H. petraeum Ducke M*"P apil "} are
giant trees of the upland forest of the State of Paré and the
eastern part of the State of Amazonas. The hard wood, wh ch
is yellow-brown with darker fiber layers and lighter bands and
stripes, is fexcellent for turnery. Owing to the limited quantiti
available it is exported only in small amounts and not to the
extenor.

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 Pard, the eastern half of
the State of Amazonas, and in the Guianas. The wood is pale
yellow-brown with irregular black or purplish brown stripes
that are very conspicuous and characteristic; there is also a
fine pencil-striping of light-colored lines. It is hard and heavy
(sp. gr. 1.0-1.15), resistant, and durable, and makes beautiful
joinery and cabinetwork. It is sawed in Pard mills and either
consumed in local industry or exported to southern Brazil

A third sort of Angelim, Dinizia excelsa Ducke {Leg.-Mim.)
does not have a special commercial name because it has never
been vxplmred. The trees, which seem to be the tallest in all
Amazonia, are frequent in many places from the Breves islands
at the m“,'{rh of the Amazon to the Rio Negro and t]'lle Rio
.??-Lnicn':t. I'he wood, though unknown to the trade, is highly
durable and could be produced in large quantities.’

H:,lf:_.:lmr;, Myroxylon peruiferum L.£., family Legumi-
nosae-Papilionatae,—This species is widely distributed in
tropical America and is everywhere esteemed for its excellent
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wood, which is red-brown, often with darker areas, moderately
hard and heavy, 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 enly in local commerce because of the poor
accessibility of the trees.

6. Cedro, Cedrela 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 Pard, but they have
no commercial importance. The Cedro of extra-Amazonian
Brazil as well as that of Argentina is of still different species.
~ Amazonian Cedro occurs chiefly in the forest of the over-
flowed lowlands (varzea) along rivers with *“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 Man#os, Itacoatiara, etc. A considerable quantity of
lumber is obtained all along the river from floating trunks of
trees undermined by the flood waters of the large southern
tributaries. Cedro is the most important of all the timbers
of the local trade and it is also exported to Europe and the
United 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 Vermelho (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. Cedro-rana (false Cedar) usually refers
to certain species of Fochysia (V ochysiaceae), more commonly
known as Quaruba, and to Cedrelinga catenaeformis Ducke, a
big leguminous tree with a Cedro-like bark and yielding rather
a good timber of local utility.

7. Cumar, chiefly Coumarouna odorata Aubl. (= Dipteryx
odorata [Aubl] Willd.), family Leguminosae.—This 1s a
rather large tree in the drier parts of the upland forest of the
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eastern half of Brazilian Amazonia and French Guiana. of

ﬁf fc:l-equer;tthoccurrencc. Its yeﬂnw-bmwnr?oco]:i?:l::?*b?fg;
ardest of the region, very hea . Oyl RN

to work, and little used d&plmﬁésfwgrm;éo;;ﬁﬁglﬁt

The tree is better esteemed for its fragrant seeds
beans) which provide at present one of the most 1mp$:.tftan§:

forest products e Amazo
xported from Pard and Ama: ;
ré‘ther, though less frequent, species of the same g nﬁ:asﬁam. 'I:lvo
2 ;::mmga Blalll(c and C. trifoliolata Ducke, agg ]hl;ld mn‘kyt;
s and are characterized by a cumarin-scented sapwoo
., Etim arﬁe de Cheiro or Imburana de Cheiro, Tms;]:mi 1a
- :i'i te (Leg.-Pap.), is a moderately large tree of the A:r:
Amazg;;; atictl the Txtreme southwestern part of the State of
‘ s. It supplies one of the best ti “that regi
bué the ayallable quantity is limite:o:l.t e
e 1::;1::;1.; I;‘erro (iron Cumart), Coumarouna ferrea Ducke, is
i ai:('igcs; AtL1'4.=.es 'I(‘)f the southern part of the State of
. . of Ac i ' i
e re Territory. Its extremely hard wood is
oustirétaf\;;rana (false Cumart) is a local trade name for vari-
s rt);-u aéd and strong woods showing some resemblance
oppo;i:ygj?g :E;:lm;n fét is most commonly applied to Taralea
ik : species of Coumarouna with unscented
I‘}is Cupiuba, Goupia glabra Aubl,, family Celastraceae.—
The :sh;fl good-sized to very large upland forest tree of th
e ¢ f)lx)aea'. Its lumber is cut in all the eastern parts of the
ber«;e';:hc ?ra a_ncll is the most popular of the secr:]:ndary time
5. ree is less common in Amazonas and its ti -
:?:;o;: :n(ljcr;‘lown there. The reddish brown Wocr:d ilsthft;TI;ﬁr .
< fgoodnfor 3;&22;5:;2? to work, but ill-scented whenefresuhm
gooc structi joi |
dry |sr(;fr_en attacked by tennoi]:eznd']mnery’ gy
f ) 3 . - . ¥
'l‘h)is ”rijé:vg_ar}rlfui Gaez'{irana Huber, family Boraginaceae.—
S iandwf sometimes attains large dimensions, gr ;
of Park !:‘ : frm:st of the eastern part of the At!ant,'cg .
i !n:tdt‘) the Tocantins and Xingh basins. Its elll i
expurt‘ud 0 u’at{:!y heavy, rather strong wood wasyf e
in considerable quantities, chiefly to Portucér::?(:;ly
, for

T4
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making barrels and pails. It is no longer on the market, but
the timber is of good quality and may regain its place when
more abundant supplies are found.

10. Itatiba, Silvia itauba (Meissn.) Pax (= Mezilaurus
itauba [Meissn.] Taub. = Oreodaphne Hookeriana Meissn.),
family Lauraceae.—This upland forest tree of larger or smaller
size is disseminated from French Guiana through western Pard
and eastern Amazonas to northwestern Matto Grosso. It is
very frequent in some localities of the Tapajoz and Trombetas
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 Itatiba Amarella, that with darker and
heavier wood, Itatiba Preta. Though often heavy (sp. gt
up to 0.93), it is of medium hardness and easy to work.
It is very resistant to decay and insects and is a first class
timber for naval construction and for all sorts of carpentry
work, but its use seems to be local.

Ttatiba-rana (false Itatiba) is the name for some leguminous
tree and has nothing to do with Itadba.

11, Jacarandd or Jacarand4 do Pard, Dalbergia Spruceana
Benth., family Leguminosac-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-defined dry season. It is
the source of true Rosewood similar to the more famous
Jacarandé 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)- Itis exported from Pard to Europe and
the United States for use by cabinetmakers.

12. Jaréna, Holopyxidium jarana (Huber) Ducke, family
Lecythidaceae.—A tree of variable size growing on fertile soil
in upland forest throughout the State of Para, being fairly
common along the Braganga railroad and abundant along the
lower Tapajoz. The timber, which is reddish brown, hard,
rather heavy (sp. gr. 0.8 §-0.96), and durable, is considered
excellent for carpentry, railway crossties, etc. It is worked in
the sawmills along the Braganca railroad and in the region
of Santarem; though highly esteemed in local trade it is not

exported.
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 The generic status of this tree is still uncertain, as:
in the following synonymy: e FE O

Holopyxidium jarana (Huber) Ducke, Arch. Jard.
Chytroma jarana Huber, Bol. Mus. Goeldi 6: 209 (1910
Eschweilera (Chytroma) jarana Ducke, Arch. Jud 5
Lecythis jarana A. C. Smith, Bull. Torrey Bot.
Holopyxidium retusum Ducke, Arch. Jard. Bot. |

(1925), not Lecythis retusa Berg = - e
retusa Nied. 2 Chytroma retusa

'A. C. Smith placed this species in the Fenus.
Knuth (letters of March 25 and June 8, .
Holopyxidium, apparently with reason. The tre
Lecythis in many characters of the bark, wood, |
flowers, but the fruit and seeds are enti-re’ly dlﬁ'l:. 1t
reproducing a field note by Krukoff, says: “The gene
of the plant is that of Lecythis. . . . Study'gf? the floy
makes necessary the above new combination (Lecyrki:- ra
-« . Fruits such as those described and figured b; -
::.zt:: ;:e;; t;:i nly of Lelc_v:kis rather than Eschweilera.” Smi};:h, hoy
g seen only the drawing of one fruit ar; e fi
.atlzt;)lfi rImr thehsceds. This fruit resembles in, sh:.lp:?:ntgeofmnﬂ -
lso n size, the well-known fruis of the genus Lecythis, but its
sl icharmumoais and sl o ick o e R
1 ythis. 1t 1scent, and when, after ripening, i Is
:‘rjt:;nhr‘l?edzze: its operculum is only detached frlt))cm Thge’ :Jtyi?ilclli
i i y of the suture, a rather long time after contact
i e Oéh-m,r-e of the forest soil. The funicles of the seeds
nm.th;cka; }}Tblgn1ﬁcant, just as they are in Eschweilera, and
diﬁ‘e}nnl’— bels ﬁr,land of sweet taste as in Lecythis. The ;eeds
oliilonmerion O e
Lecythis. Thc;r often gcrmin:::;i; i{e ?imt il
y of i ; ecaying pyxidium.
- ; fi.vI:[)lur;o :sb the name given in Braziliangz’&};azunia to
Ty embers of the great family Lauraceae, subdivided
vk odn?mu into several more or less artificial genera. It
m]w; E:I-‘fi‘. to Canella in southern Brazil, where Louro .d :
ccat.}{;}_::-‘lfs nli; the genus Cordia (Boraginaceae). The Laur:-
Sl in the Amazonian hylaea one of the principal ’
eir geographical distribution round the wol:'ld ‘:3:&
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supply many timbers of local importance, but are not yet
classifiable into commercial sorts for the export trade. The
best of these Louros are Louro Abacate, L. Amarello, L.
Arit, L. Chumbo, L. Pimenta, L. Preto, and L. Vermelho.
Each one of these vernacular names may be applied to more
than one botanical species, as local usage varies. Louro

Inamuhy (often corrupted to Mamory) can be classified with

certainty as Ocotea barcellensis (Meissn.) Mez (= Nectandra

claiophora Barb. Rodr.); it is abundant in the lowland forest

along the Rio Negro and could be exploited industrially, but

it is more popular at present for the inflammable liquid ob-

tained from its stem tﬁan for its excellent timber. All of the

Louros mentioned and many others yield very good lumber

for carpentry.

When a Louro timber acquires commercial importance for
other purposes than carpentry & new popular name is given
to it. For example, the Pau Rosa of the Amazon was a simple
Louro twenty years ago before it was known as the source of
the same “linaloe” essence produced by the Bois de Rose of
French Guiana.

14. Macacahuba, Platymiscium trinitatis Benth. (=F.
Duckei Huber) in the uplands, and P. Ulei Harms (=PF.
paraense Huber) in the lowlands; family Leguminosae-Papilio-
hatae—The range of the first species reaches the Guianas
and Trinidad. The trees sometimes attain large dimensions,
but more often do not exceed medium size. The wood, which
is a rather pale red-brown with lighter and darker veining, Of
sometimes dark brown (Macacahuba Preta), is hard and
heavy (sp. gr. 1.00 or more), highly durable, and easy to work.
Tt commands a high price for cabinetwork, chiefly in local
industry, though there are some exports of it from Pari to
southern Brazil. P. Ulei is limited to the overflowed Ama-
zonian varzea and its wood is always more or less inferior to

that of the other species. ;
15. Marupé, Simaruba opaca (Engl.) Radlk. (poss:bly_ a

Simarubaceae.—This tree varies in size, the largest -individua_ls
occurring on silicious soil in moist places; 1t is common in
Amazonia and also in the State of
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known as Papariuba. Besides its use i nesti ies, i
supplies the cﬁuly soft timber of conm::rg:lmc:.luc e
ol auiy rcial value in the Pard
region, being highly esteemed because its bitterness makes it
resistant to insect attacks. It is yellowish white, ligh in
weight (sp. gr. 0.40-0.50), but firm, and makes a : %l : ;::-
thltu_te for Pine. Some of the lumber is d i
ik exported to southern
At Pard, the Marup4 is sometimes con i
r : fused w
ﬁ:ﬁﬁ;r% ic:rnf).?::._rauba trees, Jacaranda copaia (Alllz:ll;l?)nf)(.)fl)tc}::
i gnoniaceae), whose wood is quickly destroyed by
16. Massaranduba, all Brazilian speci
€ : ; cies ]
§) ug}i’:m{ffﬁ), Put in Amaania chiegy Miv:)rfw_gi”?;fgg
gy —?I?‘,}l\?kam Huberi [Ducke] A. Chev.); famil
Sako e :1:. . is species 1s the only one supplying,the trui
Wasm nd ub a of the timber trade of Par4. The tree is readil
edib%e f.e. y the yellow lower surfaces of the leaves Itz
e rl-mrts_are sold in the Par4d market and its latex y.ieids
. att}' inferior grade of balata, the American gutta-percha
- l:aasires ve]:yllargc size and grows in the upland rain fgrcst of
Ehe basinm fa {1 of the hylaea, from Pard and the Guianas to
s s Ob; e Madeira (reaching Matto Grosso) and the
o Tag::_), Illr?g' frequent in many places such as Almeirim
= wop;a]o'z‘, ; io Trombetas, Rio Nhamund4, and Parintins’
e is deep red-brown, homogeneous, very hard and
o gmé)ffr over 1.00), very strong, and highly durable
e andrbcr?(?}:nrtizi)ebmllts principal use is for railwa}.r
S g rs. It has been exported, chiefly to
The other Amazonian speci i
: pecies of this
iiip;;::iuba more commonly than Massaraﬁgr::llisa.a;;. Zfl}l;ci
h;tla’ta Ofe'ver, is knpwr: as Balata, since it is the source of the
i hest quality. The woods of all of these species
go : d, 3{1; they are less highly esteemed than that ofﬂs H b::f:
mm;g.m. zar_le}[mar;i, Eschweilera odora (Poepp.) Mi'é;'s l(‘--JE“:
T :t-:iu-ﬁ-u?;guz:-n?,;thi{"d]ess well known, species of_the.'
genus; \ ythidaceae.— i
‘r‘,‘].:}:t':-ld- rain forest of thc}hyla,eaf?;:clufilinrgattlileer(l;?;gae tfefnllﬂ
d-brown wood is hard and heavy (sp. gr. 1.15) and hril;i?ly ree
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for posts, railway cross-
e throughout the whole
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sistant to insects and decay. Itis good
ties, and carpentry and is in general us
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 Solimdes River (Fontebba, 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 Mandos, chiefly by canemakers.

19. Pau Amarello or Pau Setim, Euxylophora paraensis
Huber, family Rutaceae.—This large and beautiful tree oc-
curs in upland rain forest on humo-silicious soil in a region
which apparently extends from the vicinity of the eastern
coast of Par southwestward to the Anap( basin, including the
southwestern part of the island of Marajé northward to
Aram4. It has nearly disappeared from along the Braganga
railroad where it was formerly common, but it is fairly abun-
dant in less accessible localities of the Tocantins valley, ac-
cording to reports from that country.

The wood is a uniform bright yellow, of medium hardness

and density (sp. gr. 0.81), and homogeneous. It is obtainable
in very large planks and is well adapted for furniture and
cabinetwork, though its principal use is for the beautiful floors
made of alternate boards of Pau Amarello and Acapi which
are so characteristic of the houses of Par4. Exports are chiefly
to the interior of Pard and to the neighboring states, Ama-
sonas and Maranhdo, as well as to the northeastern states
and to some extent to southern Brazil. In extra-Amazonian
trade Pau Amarello is known as Pau Setim, but this name 1S
also applied to timber of other kinds.

20. Pau Mulato or Pau Marfim, Calycophyllum Spruceantm
Benth., family Rubiaceae.—This beautiful tree, which some-
times attains large dimensions, is one of the most conspicuous
clements 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 hylaea. In Peru, such stands are called capi-
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ronales (from Capirona, the Peruvian name for the tree). In
Brazil, similar formations oceur chiefly in Acre bt
The light-brown wood is rather hard amiiaea y (ry :
0.85) and of fine and uniform texture. It is considered o grf
the best fuel woods in Amazonia and is dsousadmmncxui.
tion and joinery, though in the equatorial climate it soon
acquires a dingy color and is attacked by insects. Comxderahlﬂ
quantities of the timber are exported to southemBramlud;
the tr:;_?;: designation of Pau Marfim, a name also 'appliéla tii
very different woods in the Amazonian interior : vell as i
other parts of Brazil. .
Pau Mulato trees are remarkable for their smooth and
lustrous dark brown bark, and for this reason their verna.c:Il;r
names are sometimes given not only to pecies of the
same genus and of allied genera (all of them rare) but als
representatives of other families having”-'r'._”'* of mor
the same aspect. These woods, however, areu
271. liau Roxo or Violete, Peltogyne SPP-s family Leg
nosae-C a_esalpinioideae.—The-spec'ies most frequez‘ii:"‘-ﬁﬁél--ﬁ%
widest distribution is P. densiflora Spruce ex Bentli.-h whxch
grows on marshy or frequently overflowed banks o’f rivers
whose waters contain little sediment. It is small or medium-
94_1_2.8}"1 _aqd, like many of the trees growing in igapb (sivamp
};: iﬁet\), is seldom of good form for timber. The genus Peltogyne,
ot er, 1r1_1cludes some large trees of the terra firme (upland)
orest having tall cylindrical boles suitable for lumber, but
such specimens are too scattered to be of much economi:: m
portance. They are often known as Pau Roxo da Terra Firm;
?gcé‘dth‘c principal species are Peltogyne LeCointei Ducke
andl }r.;:-, al:ld _!I.apa_]f)z), P. excelsa Ducke (upper Rio Negro),
HES t;) g:;:: ;g;;rg.;;idge (u_;}p;:r Rio Branco); their woods
Wi s eautiful color longer than that of the
Pau Roxo (Purpleheart of the English and United States
T_nnller— trade) is brown when first cut but soon acquir
magnificent purple color when exposed. It is hard anctli hv::eaS .
‘-,;I;IST[IC;::;'-K:)LC:G}’ bu't easy to work, and is used in ﬂm‘;}’-
Zoa: y arz'z) for joinery, cab!net.work, and sometimes
» for carpentry. Lumber is cut in the sawmills of Par4
y

more
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mostly for local consumption though some is exported, par-
ticularly to southern Brazil, under the trade name of Violete,
which is more frequently applied to timber of the genus
Dalbergia.

22. Pau Santo, Zollernia paraensis Huber, family Legumi-
nosae-Caesalpinioideae.—A medium-sized to large tree of rare
occurrence in upland forest of the eastern and southeastern
{)arts of the State of Par4 (Braganga railroad, Tocantins, and
ower Tapajoz). The wood is more or less dark greenish black
and extremely hard and heavy (sp- gr- 1.30-1.33). It is con-
sidered excellent for turnery, but the quantity available is very
limited. The name Pau Santo is applied in the Rio Negro re-
gion to a yellow timber produced by Peridiscus Jucidus Benth.
(family Flacourtiaceae).

23. Pracutiba, Mora paraensis Ducke, family Leguminosae-
Caesalpinioideae.—The name is also given to two other kinds
of timber, namely LeCointea amazonica Ducke (family Leg-
Caesalp.), in varzea along the whole Amazon, and Trichilia
LeCointei Ducke (family Meliaceae), in the Amazon estuary
(rare in the State of Amazonas); but only the Mora is likely 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 Pard (Rio Guamé) to
Macapé and westward to the mouths of the Xing and Pard.
It is closely related to the famous Mora of British Guiana,
but its timber has so far been neglected in commerce and even
in local industry, owing perhaps to the difficulty of cutting
such large trees. The wood is light or dark reddish brown

(Pracuiba Branca and Pracutiba Vermelha, respectively),
rather hard and heavy (sp. gr. 0.83-0.96), and is suitable for
carpentry and strong and durable construction.

24. Piquid, Caryacar villosum (Aubl.) Pers., family Caryo-
caraceae.—One of the largest-boled trees of Amazonia, widely
but sparsely distributed in upland forest throughout the
Amazon region and the State of Marinhio and the Guianas,
and sometimes cultivated for its edible fruits. The wood is
yellowish when fresh, but becomes grayish brown when dry
and old. It is of medium hardness and weight (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 Paré, butitis not abundant enough to become important
in the timber trade.

Piqui4-rana is the name for other Amazonian species of
Caryacar, one of which yields good timber and is of more fre-
quent occurrence than the true Piquid. Piquid Marfim (ivory
Piqui) applies at Mandos to an apocynaceous tree, Aspido-
sperma centrale Mgf., whose wood 1s a sort of Peroba.

25. Saboardna, Swartzia laevicarpa Amsh. (probably the
same as 8. Benthamiana Miq. of Guiana), family Legumi-
nosae-Caesalpinioideae.—A low to medium-sized tree of fre-
quent occurrence in the central and western parts of Brazilian
Amazonia, chiefly in lowland forest along the banks of the
lower Rio Negro. The wood is very hard and heavy. Only the
largest trees contain heartwood, which is one of the most beau-
tiful cabinet woods of the region, being brown or reddish
brown with purplish brown stripes. Because of the difficulty
of obtaining good pieces the wood is costly and is not exported.

26. Sapupira or Sucupira, Bowdichia spp. and Diplotropis
spp, family Leguminosae-Papilionatae.—The name Sucupira
has been introduced from northeastern Brazil and applies to
several leguminous woods. The two genera mentioned might
perhaps better be united into one genus, Bowdichia.

{ﬁrlﬁt—‘:: :1?q§ fr:qlfent species in the upland forest are Bow-
.-\I:r‘:\'h(:ﬁir ?)aa}pz‘;‘lce”eﬁ Bt]t_lnth. and‘ 1 purpurea (Rich.)
i_“n:-u ql{. n.ﬂ.r.;v::%:‘:;:_ e!r_1r . oceurs in .the 1g_ap6 or varzea
forest along rivers ing little sediment in their water. They
are medium-sized, or occasionally large, trees with a hard and
i‘;i;‘u’ i;tre]:s C?;;Ctzlétrtc;-bmwzh }‘martwoad which resembles
work. It is ui«sed extcr;sf\f;lurg l‘md] l‘_m-lCh e diﬂ':icplt 5
naval construction and raii\':am C:_JCR t_llidﬂStcl'll?S L 'CWI] 2
ber in the sawmills at Par4 b};t r:]nsis IP;’ 'an'ﬁ]S S 1}1{1‘1-
ate et ic s y insignificant quantities
. In the Madeira region (Porto Velho)
15 also Rpplmd to Rt‘fﬂ?‘dﬂ.‘{yfan am 4
longs to the Leguminosae-

like the preceding, This tir

the name Sucupira
azonicum Ducke which be-
Caesalpmioideae but has a wood
nber has been little exploited, but
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the tree is one of the largest in tl:lt_: virgin forest and its enor-
s bole yields pieces of great dimensions. _
mo;;si 1')fl"oa.l.lzry is E name fogr species of the genera Coura!anci
Allantoma, and Cariniana of the family Lecyt}’udaceaehan
also (on the upper Amazon) for Pau d’Arco (Ipé of southern
Brazil), a species of Tabebuia (or Tec?ma), family Bignonia-
ceae. Of all of these, the only one of interest to the trade 1s
Cariniana, the genus sultpplying the well-known Jequitibd
i southern Brazil. , )
tmg:‘l;';ina micrantha Ducke is often of giant size and of
rather frequent occurrence in upland rain forest t_hrougho;l:t
Brazilian Amazonia except eastward of the basins of the
Tapajoz and the Trombetas. Itis closely allied to C. 2 yry‘_'on{:;:
Miers of Colombia and Venezuela and its little-known tlgmc r
may prove to be equally good. The light brown vmodk ari
some resemblance to Spanish Cedar, 1s easy to Wor% at?‘
offers good opportunities for commerce in the future. On be
ﬁpper Jurud the vernacular name for this tree seems tlgal e
Cedro Macho (literally Male Cedar, but meaning Kalse

Cedar).

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

By Cuaries L. GirLy
New York Botanical Garden

cimens recently received for identification were
twﬁ?f?:egtssg?.-a sapotaceous plant which on first exalmnatélt:_n
seemed to be a species of Mimusops. Further study of this
material, and of specimens previously collected from the san;?_
locality, shows conclusively that in spite of the 1;»:-c;-,s¢=.m::i :
some four-parted flowers the several collections 1n qx;:.ls o
should be referred to the genus Manilkara. This propos _?ew
species, related to both M. emarginata (L.) Britton & Wilson

and M. Wrightiana (Pierre) Dubard, may be characterized as
fc'lfll;:‘lva:,fl:ilktu.'s. Howardii Gilly, sp. nov.—Arbor minor, ad § m.
alté, trunco ad 13 cm. diametro, cortice griseo, levi; foliis ad
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apicem ramorum aggregatis; laminae coriaceae ellipticae vel
anguste oblongo-ellipticae, 4-6.5 cm, longae, 2-3.5 cm. latae,
ad bgsam rotundatp-obmsae, ad apicem rotundatae et
emarginatulae, margine tenuiter revoluta, supra opacae vel
subglaucae et glabrae, subtus opacae et rufotomentellae ad
venulas, usque g_lahrcscentes; costa supra impressa, subtus
prominens; nervis lateralibus 8-15; venulis supra obsoletis
subtus reticulatis et prominentibus; petiolus 1-1.5 cm. longus
sparse rufotomentellus; flores in axillis solitari, pedicel]i;
2.5-3 em. longis, glabris vel sparse strigulosis; perianthium
biseriatum, segmenta extus dense rufotomentella, intus sparse
albido-tomentella; lobis exterioribus valvatis (sepalis) 3 vel 4
anguste ovato-triangularis, ad apicem acutis, 7 mm. lon is
et 4 mm. latis; lobis interioribus imbricatis (];etalis) 3 velg4
;u:?ct;;,nz.li:&m;léor;gzg et 4.5-5 mm. latis, ad apicem acutis vel
s, ad basim rotundato-constrictis et 1 mm. lati;
androecium coroniforme tubulatum glabrum, tubus co .
p}-Ilnrlrncu_s_, ad 1.5 mm. altus; staminodia ext::riora 18 :imae
!Eucnnsa[‘n:s 6 vel 8 terna conjuncta, lobo medio lobis l:tcral
tbus majora, anguste s atulato-ellipti 2
fiptcem ohtusu_ vel sub:ﬁ:uto; lobis Fa::?;lﬁ;isrg?;rlo:ng:ij ”,
:d‘f;.‘]m:n‘ Ilungts, lanceolatis, margine laciniato-erosa-gsta;;s;.
> vel 8, lobo medio staminodiorum exteri , i
filamenta anguste lineari-triangularia it lonse ti
rac sagittato-ovata, 3wt 5 4.5 mm. lon_ga; anl;he-
dinsliterdebing o ongae, extrorsae, thecis longitu-
: chiscentibus; staminodia interiora cum staminibus

alternant ol @ :

ad :,‘},.::l__'r'l“?:_’”::: :, hj’f:\:z:i, quadrangularia vel triangularia
iy iy ;1.‘1 ) .; rulr‘u.!.m vel crenato-dentata, 0.5 mm. Iung&;
e St m:‘l : ‘::!1. !.ara ad basim; ovarium globosum strigo-
f".'tliatr.\;i;.n.];lg .;1:-1 ]r:.‘n]m elt‘ crassum, 10-12 loculare, loculis 1-
glaber, ad 10 mm.‘l:;:alim vel ad basim affixa; stylus crassus
specimini typico) non Vgisz;.srlgnlanbus obscuris; fructus (in

N ‘oy ; o in . (: T ] VvV 5
i j"f crmens (.\(J?Nf?,f(’{f' UBA: AaS = f

near Milpa, commic :
Bay, Tune o n on coralline outcrops along Cj
!'.".':1".:-21'11 rf“: i; 1‘14 1, R. A. Howard 5423 ((];, Nl,_gtSIBr;fuchs
;P'-'(.'I'.?It-.rl- ir. o .[-: : ‘UIQ,_ B?'Hfm: & H/ﬁ‘mn :"7‘;8 (N‘=)pi / Sar'ne
;o 2 :}f-m unta l)uabln,Cienfuegos Bay I\fa h. sterile
o Wiison 5602 (NY), 15 apparently Qe’feralzie h”)’ §hi
. ere,
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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 Britton and
Wilson specimen from the same locality are 3-parted and
others 4-parted; this specimen is merely in bud but, although
their size cannot be accurately determined, the structure of
the flower parts matches that of the flowers from the Howard
specimen. Fruits on a second sheet of the Britton and Wilson
material from Milpa are 4 cm. in diameter (perhaps larger
before drying?) apparently nearly globose, granular-crusta-
ceous on the outer surface and 10-1 2locular. The seeds, insofar
as can be determined from the material at hand, are elliptic
in outline, compressed, about 1.8 cm. long, 1.2 cm. wide and
g mm. in thickness; the hilar scar is basi-lateral, linear, and
about one-third the length of the seed.

Manilkara Howardii differs from both M. emarginata and
M. Wrightiana in the prominently reticulate under-surface of
the leaves and the minute staminodes.

KEYS TO AMERICAN WOODS (CONTINUED)
By SamukL J. Recorp

The keys given below are the sixth and seventh, respec-
tively, in the series begun in Tropical Woods No. 72, Decem-
ber 1, 1942, and continued in No. 73, March 1, 1943 Those
preceding are: L. Ring-porous woods. 11. Pores in ulmiform
or wayy tangential arrangement. I11. Pores in flame-like
or dendritic arrangement. IV. Vessels virtually all solitary.
V. Vessels with spiral thickenings. :

VI. Vessels with scalariform perforation plates. In this key
there are 146 named genera of 68 different families. In only
a few more than half of the genera mentioned are the plates
exclusively scalariform. In contrast, there are about 135
families with a total of several hundred American genera in
which the vessel perforations are exclusively simple.

V11, Vessels with very fine pitting. Good examples of pits
in this size class are provided by Swictenia and Betula. In
most instances all of the pits are very small, but occasionally
they are associated with larger ones. In woods with solitary
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vessels the pitting may be confined to the walls of contact
between members of the same vessel or between vessels and
parenchyma cells, particularly ray cells. In the latter case
the ray pits may be large and the vascular pits very small
(unilaterally compound pitting) or the pit-pairs may be of two
distinct sizes. Very small pits are typically alternate and the
vessel perforations are predominantly simple.

VL. VESSELS WITH SCALARIFORM PERFORATION PLATES

1 R'.t\'f)' il"l pﬂlt C(m'ip'lcuﬂus ('," or Cl]S Wi(lc (o] 5
o 3 L more. ¢ roover 150 CC!!B
hEL:h. or bUth) .............
s mialehoa e e e e e e A R e e e A b 2

b. Rays not conspicuous, though often distinct. ........... 46

2 a. Woods with included phloem; large rays composed of conjunctive

tissae
iraaae s syt Daliocarpus (Dillenia
b. Woods without included phloem; large rays not cnnj{:nctgvcl dl:si:l'::ceﬂﬁ):;

3 a. Apparently broad rays really apgregates of fine rays

b. Broad rays solid or aggregates of COArse rays. ... ....... . ... g

4 &, Vessels with spirals, o Coisla
b. Vesscls without spirals..................... Coits T
............................. 5

§ & Rays all uniseriate or partially biseriate:
g }{J:\L:j |I;1_r ]'I.l:’tlinlffumem}'\-Fop]:'osi}tﬁ,Ifsctr,]?‘.e.‘.é‘g.g,fc.gi;?i:??&{::ia:::;:;.
ﬁ}k_.r.mt: ..3. cells wide; aggregates uncommon. Intervascular pitﬁng-
AN © Nl e oo T Betula (Betulaceae),
i ,:ij conspicuous bordered pits, at least in part
rinconspicuous bordered pits g

6 a. I_':j:bcrs with distinct
b. Fibers with simpl

7 a, \Icsar,f%- victuslly all solitary. . Bao. 00 FGN 34
b Vesscls not all solitary - A S e SRS 8
8 a. Vasicentric R i e bl S R T 2
asicentric tracheids abunda J . 9
ant..,. g
b, Vasicentric tracheids absent Lithocarpus, Buercus (Fagaceae),
g a. ll‘.']‘!‘\ TI('W '”]d 1 ............................. 9
i = & arge., . .
b Posaa itz IBE sl e Curatella, Davilla (Di i
1imerous and small. . s Davilla (Dilleniaceae).
5 li \.C“‘-‘[-“ ST 10
). Vessels without apiralae o R s e
11 1, Perforation alirm ot po e o R SR . 14

ation plates with few bars, Fibers with spirals

Garrya (Garryaceae).

12 8, Rays ofbso brie i i Lo c L el Wy

: 4 ‘er B cells wide oslvaiyrs R

with spirals, I’urrnch}'ma diﬁ:sr;dt:ge:;::t:lsi (200) cella hiﬂh- Fibers
ate,

o :
Villaresia mucronata (Teacinaceae)

IJ- ), 7 y
Perforation plates with many bars
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b. Rays infrequently up to 8 cells wide and 50 cells high. Fibers without
spirals: cioaseiiiiiaiaes O e lsa-as 1374 Rl s 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. . ... .ocooivennn Vacecinium (Vacciniaceae).

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

14 a. Conspicuous rays few and consisting of aggregates of rays 3-5 cells
wide; other rays 1—3 cellswide, ..oovveivnenns Kalmia (Ericaceae).

b. Conspicuous rays numerous and typically solid. ......ooonaene 15
15 a. Rays often more than 100 cells high. v .cnesrsnnnnnesaeseeres 16
b. Rays typically less than 50, occasionally up to 100, cells high.. 25
16 a. Larger rays 4-6 (8) cells RO e s A AT A RIereo v emls 0122 17
b. Larger rays 7-15 (20) cells 115 (O et 21
17 a, Parenchyma very sparse o apparently absent. Perforations often
simplein part......... ey s temmala e e o = ..o 18

b, Parenchyma fairly abundant; diffuse to reticulate, Perforations ex-
eliaively IMIEPIE: ¢ visaipicoy e o s sy sibia e sms b sne b 20

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

b. Vessels without spirals. Fiber pits rather small. . . oooviaeencns 19

1o a. Growth rings present. Pores small. . ..... Psammisia (Vacciniaceae).
" b. Growth rings apparently absent. Pores very small.

Cavendishia (Vacciniaceae).

20 a. Vessel-ray pitting mostly rather fine to medium, Perforation plates

with numerous fine and closely spaced bars. . Calatola (Icacinaceae).

b. Vessel-ray pitting coarsely scalariform. Perforation plates with rather

coarse and widely spaced bars. ...o....- Qecopetaltm (Icacinaceae).

21 a. Parenchyma diffuse and anilaterally aliform. Pores in part medium-

sized to rather large. Vessel-ray pitting medium., . ... e 22
b. Parenchyma abundantly reticulate. Pores small to minute (exc.

Poragueiba).....«s L e s A 1S e s e 23

22 a. Procumbent ray cells mostly sclerotic. Pores medium-sized. Density
L N SR Emmotum (Icacinaceae).

hi
b. Ray cells not sclerotic, Pores large. Density medium. .
Dendrobangia ( Icacinaceae).

23 a. Vessel-ray pitting all very fine. ..o one _Ottoschulzia (Icacinaceae).
b, Vessel-ray pitting coarsely scalariform, at least in part....... . B4

24 a. Pores medium-sized in part; not very numMerous.
Poraqueiba (Icacinaceat).

b. Pores all small; very numerous. ... ...+ Metteniusa (leacinaceac).




I

29 a.

b.

. Raye

b.

. Parenchyma very SParse. .. ... .c.ociis-ciatsinaecinesesioe 26
. Parenchyma diffuse and in short tangential lines. .. .......ee 27

. Multiseriate rays with strata of long procumbent cells; vessel-ray

. Procumbent cells absent or short; vessel-ray pitting coarsely scalari-

. Rays up to 25 (30) cells high, Vessel-ray pitting fine and opposite to

« Rays up to to (100) cells high. .. .. ccivnvonns

. Growth rings distinct. Vessel-ray pitting with tendency to scalariform,

. Growth rings absent or poorly defined. Vessel-ray pitting fine, with-

. Pores few, medium-sized to large. Parenchyma in numerous fine con-

.
. Pores numerous, small

N I"".l

. Parenchyma in short tangential line 1 -
o B "u.j r.ﬁ(]ngz_-.m:’.il hm:;; andl d!ﬂ'usc. Pores radially ar-
i b i ers often with dISI!nCtjjpir;l‘];. Heartwood
, : T SIS s ex (Aquifoli
:.‘I‘,..rl.r..:-],-l;-.':-",l,:"n\'“»}-}."-“-‘{l-tvnr VEry sparse. Pores not in dcllfm‘i]t:”:’:::::jn:i:
'|..«r."\-;“_\}._ . essels and fibers without spirals. Heartwood reddish or
g 1 e «vov. Turpinia (Staphyleaceae).
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pitting opposite, rather fine. .. ........ Staphylea (Staphyleaceae),

form. . . ) e nrs - . v....Macleania (Vacciniaceae).

narrowly clongated and scalariform. Heartwood light to dark reddish
brown, often more or less 011}.‘. AP A C}'ﬂlﬂa (C}frillncme}.

Heartwood brown to reddish brown, sometimes with greenish hue;
sharply demarcated from the sapwood. . Cornus florida (Cornaceae),

out tendency to scalariform. Heartwood brownish, merging gradually
INED EHE HRPWOOR . o 4 hriie o x5 e B e s Ternstroemia (Theaceae),

Multiseriate rays homogeneous or nearly so............. j0

1 J - - -
Multiseriate rays distinctly heterogeneous. . . ....oovvvrriines 32

centric bands throughout growth ring. Scalariform plates infrequent.
Panopsis (Proteaceae).

..... Doh et Ca e s A S
‘\11"‘\ FRYE 33 cells wide. Parenchyma in wavy or broken uniseriate
bands, more numerous in outer late wood. Perforation plates in-
frequently scalariform Fagus (Fagaceae),
ays 1-3 cells wide. Parenchyma sparse; occasionally in short
tangential lines and diffuse. Perforation plates mostly scalariform.
Platanus fl’latanactac).

'\1,:.._,__:__:|. . e B chnathe - -
Sltanering: rays with sheaths of square or upright cells surrounding
rmare cores of slender procumbent cells. Fibers septate in part

M 2 > .
0, Ribes (Grossulariaceae),
‘thout sheaths. Fibers not septate. |

all brog :

--.:l:.‘.-gl-,‘..:}j, tlhjr;i::undang full length of the internodes: rarely in
Lwi . . -

Rays not all Brosds heohrt o s ap s .« Piper (Piperaceae).

pores. . ., 3 md_' heights variable; often in contact with the

35
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ducts present in some of the rays. e
358 GOl ; Dendropanax, Oreopanax (Araliaceae).

b. Gum ducts absent from the rays. . ......coooroiomrmmnirso 3
46 a. Pores (and parenchyma) in numerous scallops or festoons between
the JATEE TRYB. < st gavisnn sne gunssinnsomssspesssesssses 33

b. Pores not 80 arranged ... vecisevsmnirammanm st 13

37 a. Pores rather small; in a continuous tangential row in each parenchyma

few. Vessels without spirals.
e S e ‘}.'mborbrium {Proteaceae).

. 3 : : SR
b. Pores minute; composing bands of variable width and spacing, t
parenchyma obscure. Narrow rays fairly numerous. Vessels with

1 ruevina (Proteaceae).
APALAIS L ityiare vieniviim e isieininis s d v eSS 58 Guevina (

38 a. Vessels virtually all solitary. Perforation plates often appearing to

= | ber,
extend the full length of  vesach mert Hedyosmum (Chloranthaceae).

b. Vessels not all solitary. Perforation plates not exceptionally long. 39
39 a. Fibers abundantly septate, at least in part. Parenchyma absent or

............ 40
VEry Sparse. .. ... e MR RS
b. Figerspnot septate, Parenchyma abundant. .. ...oeeeezines o a4
40 &, Perforations predominantly simple. Mayna, Ryania (Flncoumaceac)l.
b. Perforations exclusively P, - oo vevaanes s 4

) 4 ft ith several large cells.
41 a. Parenchyma diffuse, the strands often w1 e (b maaees):

b. Parenchyma apparently absent. .....cooooconere dd o mgc ;1:
: ften 1 ultiples, appearing in distinct radial arrangem

N mu::?tg‘elzln&ﬂpagng ofpgli rays. Cafpo:rf::&: _(F'latourngc:ae}.
b. Pores in short multiples and not appearing in distinct radial ar-
rangement, the rays being less closely spaced. ... (v .I.. 4}3
ervas itti fine; irregular. Rinorea (Violaceac).
43 a. Intervascular pittng fine to very 1 R il
¥ iﬁxﬁﬁ” i < Al mphirrox (Violaceae),
44 a, Parenchyma in numerous narrow :;ncemﬁcp(;h;da “:-.; cells wide,
forming a spider-web pattern with the rays. Panap:r‘.r'(l’rateame).
i g ratHEr NUMELOUS: « v o oo s rroatss 45

b. Parenchyma reticulate. Pores rather nUMErous. .+« -« :
- wide; cells

- ently more than 8, sometimes up 0 15, cells wide; cel

ot ety Cang )
% mﬁlamu::c?) upto 8“ i \nnc, .. ..Discophora (1cncinnceae).
46 a. Vessels-vinﬁall_y all solitary (at least in late wood). .o o eeeeoe 47

b. Vcssehnotaﬂ_sqliwy..........'....t.l...‘ ..... ok i iy 3;
Perforations frequently to predominantly SIMPIE. -« * -
47; Pﬁf—f?ﬁﬁx eﬂusively.- or predommmtrym tiple. . vvovennot 56




(=]
(=]

48 a.

&

49 8.

52 4,

Ly
(357
e o

b.

Pores not in flame-like or dendritic arrangement. Vasicentric tracheids
apparently absent. Rays not all uniseriate; heterogeneous. ...... 49
Rays typically all less than g cells wide. ... cooviineiiciinin 50
. Rays frequently 4—6 cellsWide. .« covoveaniovavssesieinansaon 54
. Vessel-ray pitting fine; not sealariform. .. ....co.viyiineninas 51

. Vessel-ray pitting medium to very coarse; scalariformin part. ... 352

. Vessels with spirals. Parenchyma very sparingly paratracheal. Fibers

. Vessels without spirals, Parenchyma diffuse to finely reticulate. Fibers

. Parenchyma fairly abundant; more or less reticulate
. Vessels with spirals. Fiber pits large
. Vessels without spirals. Fiber pits small.
. Pores rather large, variable in a
. Pores small, numerous. Rays with fewor
. Multiseriate rays up to 25 (

. Multiseriate rays up to 100

. ¥

\.-._-.a-:-l.r;x_\ pitung fine to mediom. . ..., ... .
- Vessel-ray pitting coarse, often scalariform., . . .. . . .. ég
. I}:.s_k s homogencous or with very few upright cells, 8
« Bays heterogencous, typically with many upright cells. .. ... . 1530
. Rays mostly 2 or i ) ook Kincioria Ey ot
§ 2 or 3 cells wide. , . Symplo i ra (S
a4 y2or; ide. , . &; acos tinctoria
- Rays all uniseriate or partially biseriate, T
o secists o parilly biseeaec 00N sy ) 59
{ i:!l :.]l{: }jri( Sentin parenchyma strands, Capsicodendyon (Canellaceae
! 1 I.a js.:.m‘ ................ Canella, Pleodendron (lecl.lacenc).
A. ays all uniseriate or partially biser; :
Risaie o T AMOCHALE o, < i Ty L 61
e N MR Lo T I 800 oo 63
n part medium-sized to large. Perforation bars widely spaced,
, Humiria, §, 1 iri
Pores all very small to minute G (Hummncca.e}.
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Pores in late wood in flame-like or dendritic arrangement. Vasicentric
tracheids abundant. Rays uniseriate; homogeneous or nearly so.
Castanopsis (Fagaceae).

with conspicuous bordered pits. More or less ring-porous,
Ellsottia (Ericaceae).

with inconspicuous bordered pits. Diffuse-porous.
Remijia (Rubiaceae),

Parenchyma very sparse; not reticulate. Vessels with spirals,
Oxydendrum (Ericaceae).

......... . &3

...... Myreeugenia (Myrtaceae).

Cassipourea (Rhizophoraceae).
: bundance. Multiseriate rays up to o
{’12-:., cells high; procumbent cells long. Vessels without Epirafs.
Parenchyma reticulate. . ...... .. ... .. Hieronyma (Euphorbiaceae).
nolong procumbentcells, 55
: : 50) cells high, Vessels withont spirals
Parenchyma diffuse to reticulate. . ... .. Schizocardia (Clcthrng::l;c):
or more cells high. Vessels with spirals in
ma unilaterally paratracheal,
Satyria (Ericaceac),

ups of members. Parenchy

1

1 i i ced. Fibers with spirals. More or
el Fe:;f:ir:gti;:r:g thl Ck’ .“fl.d dy Spﬂ ...... Fendlera (Hydrangeaceae).

i i vaced, Fibers without spirals. Diffuse-
b- g;i?::uon by ‘hlﬂ. dm 1)" SP“ ..... I.Coiumr!ﬁa (Columelliaceae).
i chyma-like bands.
G ol Btk EARGed IS pRinCiy s '.E(acod'mdmn (Celastraceac).
b. Septate fibers absent or, if present, not in bands. .. ....coooe 64
64 a. Vessels with spirals (sometimes limited to tips of members).... 65
b. Vessels without SPIrals. . . .« oioasassmneananecennnaerrorees

i DG s v
6 cells wide and to 50 or more cells high......
& ;. g:;:: :gtt:ver 4 cells wide and typically less than 30 cells high.. 67

e 3 ocumbent cells
66 a. Multiseriate rays with stratum of long and narrgf\:f E:rra e

uniseriate rays few...... R s, v : £
] rocumbent cells;
iseri th few or no long and narrow p n
R Edflizlrﬁ?ea:i;: 3:fi.l:t’:rous ........ Saurauia (Saurauiaceae).
ni : LA ey iate

i Perforations ex-
i.ring-porous (under compound microscope). .
ik ‘:’lcu“stllvr;lr)lvg Eloultiplc. Uniseriate rays very numcrous. Parenchyma
iffuse ... Rhododendron (Ericaceae).
Aiffuse. . o vvevmeieanies e G o b

b. Diffuse-porous. ...... i dleie S e e e R S e s

i y 2 . Rays nearly all
i imple in part. Parenchyma very Sparse
b l:e;foractemﬂ{smﬁdﬂ? z;ualply with single marginal rows of square or up-
i gtsce]]s ! s atery s i e Oxydendrum (Ericaceae).
Tig AN T .

b. Perforations exclusively multiple. Parenchyma abundant; diffuse to

i iser] ceriate rays about equal in number;
m&ﬁ:ﬁ;ﬂ?ﬁﬁﬁ:ﬁu‘i umsma Sa -%:mﬂonia (Escalloniaceae).
1

69 a. Portsmedmm-mzedmpart -;c‘u
b. Pores all small 10 MINULE. .o ooreneeomneratesees b ; 47
Semi-ring-poro i ith many bars. Parenc

i 'm;%se T:xs‘tuf:;lf::mon Phtt.e?.f ........ Lyonia d(.lEncace:c}.
verymsp ; - lates with few bars. Parenchyma abun-
i 411)1 T:;P:tﬁ:’: ogar“sf: G wnh cw ..Goupia (Celastraceac).
F:::rs with fine spirals....oceeseren Philadelphus (Hydrangcncem;);

i . i PEPTPCA R e b
? b. Fibers without spirals. . .ccooeeoeeees .
2 a, Perforation plates short ova;, with ?:r:r few bars....... ey 3

. i long, with many

b. Perforation plates long, I AL

23 a. Pores thin-walled. Perforations simple in part. Miies (Myricaceae).

i i ively multiple. Parenchyma
ko tllnig_vﬁod e excluswe ?....Tf?ﬂﬂﬂ (Buxaceae).
sparingly

e R £
- s gerata of slender procu'mbcnt cells
b ﬁ' %:sz mmmthmdeﬁm::o:d; :f square and upright cells; procumbent cells

SROLE, o oo nmvssinnnss




P
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75 a. Fiber pits small, exceedingly numerous. Pores frequ;n_tly crowded.
" Perforations often no wider than the bars. Vessel-ray pitting very fine.
Cliftonia, Cyrilla (Cyrillaceae).

b. Fiber pits large, moderately numerous. Pores not crowded. Per-
forations usually three times as wide as the bars. Vessel-ray pitting

TOOATEIN (2120 b e avs e e i o el e Cornus {Cornaceae).

76 a. Rays typically uniseriate and biseriate; rather fine-celled; sheath
cells absent. . .., .. I = o e ) Viburnum (Caprifoliaceae).

b, Rays frequently 3 or 4 cells wide; coarse-celled; sheath cells com-
OR L G ey st e eI LR B AR [ g K B i HOR S 3  LrTrmEC0) T D 77

77 a. Perforation bars thin. Interior cells of multiseriate rays fairly uniform
in size (tang. sect.). Heartwood gray to purplish blue.

Calatola (Icacinaceae).

b. Perforation bars coarse. Interior cells of multiseriate rays very ir-

regular in size and shape (tang. sect.), Heartwood pale reddish brown.

Saurausa (Saurauiaceae),

782 Rays 1.0r2'(3) cells wide. .. . . oo st el e e R 79

b. Rays often 3 or more cells wide

79 a. Vessels with spirals in tips of members

..................... 8o
b. Vessels without spirals. .. ...oviiiininin s inuom o vinia ARCE
80 a. Rays all uniseriate or partially biseriate and less than 3o cells high;
without definitely upright cells. . Franklinia, Gordonia (Theaceze),

b. Rays often 2, sometimes

n 3, son 3, cells wide and up to ¢o cells high; with

many uprightcells. ... .. ... . .. . . c . Stewarria (Theaceae).
81 a. Pores in part medium-sized to large
b. Pores all small to minute

B2 a. Pores rather few, large, thick-walled, Fiber lumen minute.
Vantanea (Humiriaceae),
rather thin-walled. Fiber lumen
<. Laplacea Bremesii (Theaceae),

b. i_’nr-.-.: numerous, medium-sized,
tarly I.n’uc
83 a. Rays

b,

with Irl_.“. OF No 10

e i ok R0 ong: procuimibentcelts NN NRE I 8
Rays with many long procumbent cells. 6

84 a. Perforations simple in part. Fiber pits small
. Englerodoa (V acciniaceae).
iber pits large

........ e s R
part. Crystals numerous in vertical
of upright ray cells.

Distylium (Hamame!idaccae).
fystals not in vertical series of

o dllicium (Winteraceae).
. Perforation plates us
Pt Hamamelis (Ha

: /
b. Perforations exclusively multiple. F
a. Perforation plates few-barred in

series of 2~4 cubical cells in tiers

b. Perforation plates all many-barred, C
ray oelly o nios gl S :

86 a. Rayy virtually all uni

seriate
than 1¢ bars . . '

ually with less
mamelidaceae),
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o.

i - 4 . h
b, Rays often biseriate. Perforation plates generally with more t :81:;

1§ bArs Al v e e S L e e

itti i . Parenchyma more or less
87 a. Vessel-ray pitting coarsely scalariform. Pare La);ﬂ D e

e oppoio,with endency o scalrform. Parenchyma
' sparingly diffuse. . ..oooeiei i ek O e

i ioht cells. Pores not crowded.
88 a. Rays composed mainly of square and upright ¢ Sy

i f procumbent cells. Pores crowded.
e A nff;;:za‘:nﬁ:r of Central America (Hamamchdaceac].

t. Parenchyma unilaterally paratracheal,

89 a. Perforations s'mlzple irfa1 pa:; ‘‘‘‘‘
times locally confluent, .. ¢ ocoivisvaanoan e .
b ?e?é:t:::ieosn: exglrusively scalariform. Parenchyma not unilaterally

' 0 i ACUIALE s e/ s w0 sio rmain wigniinia g1
aratracheal; mostly diffuse to retic .
; s 1-7 cells wide and up to 100 or more cells high: P_nraE gllair::e];.
9 R e e with spirals in tips of members. . ... .. .. Salyria (Ericaceac).
b. Rays 14 cells wide and up to 50 (60) cells high. Pure;_m hora::cac).
4 in gart. Vessels without spirals. , Sterigmapetalum {Rhizop

T P e oo R O R S 92
i s WS o o v s siaiaiessiaieiaias s
i e e e ey Hiaere s A mgrals g3
-6 (8) cells wide, < oo+
o ; _walled. Perforation bars rather

g2 a. Fiber lumen very small. Pores thick

coarse; Not Very numerous. Rays up to 6o (80) cells high.

Heisteria (Olacaceae).

b. Tiber lumen rather large. Pores thin-walled. Perforation bars fine;

T etk 12‘;&?’:&?&? Jl;‘l’ E:!:mmmfa (Cunoniaceae).
g3 a. Fiber pits simple or indistinctly boPl'de‘l'tt‘i.hi il:.:ﬁlr::;e rays few;
definitely upright cells few or absent. ?Qhri'smpﬁnm o).
b. Fiber pits distinctly bordered. I‘Jniseris:: rays nunﬁe‘r‘o.u:s-; deﬁmtclg,;
upright cells numerous. Pores thin-walled. ..... o4 - Ten

long procumbent cells; sheath ©

94 a. Multiseriate rays it ot of long grecamsent St T =

aDSBNT, .ok avidale i B ST =W

ot o e
95 a. Vessel-ray pitting opposite, Parenchyma “gpfkaa (s“:v“z.'?““?.;
o : chyma abundantly diftuse
b. V_=§5*=ll-ﬂ_b' pitting scalariform. Paren : ?Symplaro: (Symplocaceac).
reticulate, ... .- e i alari-
rE I i tting opposite to s¢

96 a. Rays up to 30 (50) cells high; vessoray %’i&uﬁurﬁ (Caprifoliaceac).

fOEML, oo ey a2 Ty, Wil o

i itt] arsely scalariform.
bRyl e w?«?ﬁpﬁthm (Icacinaceae)-




=
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g7 a. Fibers with distinct to conspicuous bordered pits............. 98
b, Fibers with simple or inconspicuous bordered pits. . . ., e 112

98 a. Ring-porous, with multiseriate band of large pores in early wood.
Castanea (Fagaceae),

AT LTS e I e e s s 99
99 #. Radial gum ducts present. ... ioo, iniai.n, Mammea (Guttiferae).
b. Radial gum ducts absent. . .« iuvsssmasioi sebers s ais 100

.................................... 101
b. Parenchyma not retictlate. . ., v v e nisnesnssssase s 109
IO 2. RAPSUMSERANS . 1 d it iy |y el e R B 102
b. Rays 2-sized, the larger at least 3 cells wide............. ... 103

- Rays very high and closely spaced; vessel-ray pitting very coarse,

Peridiscus (Flacourtiaceae),

b. Rays usually less than 30 cells high; vessel-ray pitting very fine,

Pampkilia (Styracaceae).

ts large. Intervascular pitting more or less scalariform, . . 104

pits not large. Intervascular pitting very fine, not scalari-

.................................................... 106

104 a. Perforation plates mostly short. Fiber pits rather small. Multiseriate
rays with stratum of slender procumbent cells,

Myrceugenia apiculata (M

; ) o B S i Myrtaceae).

b. Ierfo.rar.;‘on plates typically long, Fiber pitsilarge. s o5, 10§

105 a. Multiseriate rays with stratum of sl

demarcated from the marginal cell

103 &. Fiber pi
b. Fiber

form

ender procumbent cells sharply
8; cnlarged crystalliferous cells

common; vessel-ray pitting finely scalariform,
By d : Aextoxicon (Aextoxicaceae
b, Multiseriate ray cells variable in form: en} )

ar) 1
Rl“lh'!:ﬂ!' “t:iis'_'l.r_-“- n gc{i Cr}'StaIll{chus cells

: pitting not scalariform. .

o + - «Styloceras (Buxaceae).
o0 a. Perforas § TIreC 1 i
g P.Ij‘”“““mq ,LLL]’UI'IE]I'IRF‘.I[[:;' SImple o sl S 107
» verlorations predominantly multiple, , . L
I iinantly el ) e s,
Sa P in e 108

7 2. Pores all very

Core small to minute, Vessel
finely r

SFOLAIE S b : Pits vestured. Pare
ctculate, ['zhr:rg. with Thin “.a“s nch}-ma

\ and large pits.
b Powes thedi Rauwolfia Duchei (Apocynaceae),

lum-sized in part, Vessel miee
ores mediy : Art. Vessel pits not vestured. P.
coarsely reticulate in part. Fibers with thick walls a wie

i . : nd rather small
he g | ol s LR Dichaperalum (Dichapetalaceae),
o r". 1;::]11}.172?1 very small, Perforation bars closely spaced. Fiber
b, P cdiam-sized.., ..., Al F e Halesia (S

!,;[-TL :n:..:l;dmm-sm:d in. part. Perforation bars widely (sp?:eﬁaigitg;

o A e e R Styrax (Styrac
o e caceae),
2 ]i{ ;\: t_i.stlnlu.ll} 2-sized, the larger often 3-5 cells wide }
- Rays not distinctly 2-sized, being mostly 1 or 2 infrequently 1 o
cells wide..,. .. ; o ke “
................................ 111

. DS 27
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i izec lly; mostly in

medium-sized; numerous but not.c::owdod Iagera ki
110 a. f:dr:l multiples of 2-5. Intervascular pi ttn'}g opposi E; I:JT_I}} -s]ela ci a(;i;]
ide; uniseriates tall. . ...... ... urpinia (Staphyleaceac).
b gi:se: ;nfaﬂ to minute; very numerous, often crowded; mostly no_tdn?
' multiples. Intervascular pitting scalariform. Rays 14 (6) ce}i{s wi n;.
uniseriates usually only a few cells high. Eucryphia (Eucryphiaceae).

in ti lar and vessel-
i mmon in tips of vessel members. Intervascul s
By S:l: 11.agstt‘i:r‘:g st’:a;larift:rmpiS in part. Parenchyma sparingly diffuse. Vcruoe]tl
d );npducts sporadic, . «voevveee . .. Liguidambar (Hamamchdaclc;;c }
b guirals absent or of very rare occurrence in tips uf_vess;l mc:;l ;:;
; l:i:tervascul'ar and vessel-ray pitting typically opposite. farencily

4 2 T ducts absent.
diffuse or in short tangential lines. Gum du Nasis (Nyssacead)

112 a, Parenchyma in apparently terminal bands 2—5 cells wide. Pores rather

T B g Sl g Rhabdodendron macrophyllum (Phytoiaccatealci).

b. Ie’:;cnchyma not in concentric bands. Pores numerous. ...« 3

e T s e e R R R 114

113 a. Parenchyma reticulate, . oo e R X4

" b, Parenchyma not reticulate...... sl e )

i ] £ae).

114 a. Perforations all multiple. coovoenenoceenes Mmqmz.rf:'a‘ (01acac =
b. Perforations mostly simple. ... .ooonamerernes :

R R S Ry G i 11
. Ra Iorﬂ.(j}cclls‘w"lde..... ....................... o
45 ;. Rafrz 1—4 (6) cells wide. .o overvnnvnnenees et

Vessel pits vestured.
Anacampta (Apocynaceac).

b. Vessel-ray pitting not unilaterally compound, Vessel pits not vestured.

116 a. Vessel-ray pitting unilaterally compound.

117
i tes (Euphorbiaceae).
. Vesslroy pSng vy S0 o, ... 18
118 a. Pores large in part.. . .iooieeeraeaeannes Caryocar (Caryocaraccatex)g
b. Pores all small to MINUtE, o cvavaaaenrerrariansres
119 a. Growth rings distinct. Vessels sometimes with szl:ﬁjjagﬁ%s ;;r::::;
to abundant. Parenchyma lines coarse. ... ..

et ithout spirals; tyloses
indistinet. vessel,sBTf:!ngem (Cunm:iaceac)-

; bent cells; typically
120 a. Multiseriate rays with strata of long proc:unrt“:s.nV essel-ray pitting

i ipl

e . ) Forfenn ong L, T

b. R:lys not stratified; cells nearly all upnﬁg}}\t ifsi%‘:mh ltérg;:s ‘ \)F' cs:e'i-
ﬁ?gﬁiﬁ:ﬁﬁ” sect) .. Pores us u ; y ,Siparuna (Monimiaceag).

b. Growth rings absent or indisting
apparently absent. Parenchyma lines fine.
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121 &, ‘Radial gum ducts Presenty i o oiesi s i nn vy e g v b 122
b. Radial gum-ductsabsent. o oo oo i Sl 123

122 a. Rays enlarged about ducts; uniseriates numerous. Perforation bars

numerous, closely spaced. ... ... ...Compnosperma (Anacardiaceae),

b. Rays not distinctly enlarged about ducts; uniseriates few. Perforation
bars rather few, widely spaced.

Dendrapanax, Didymopanax, Oreapanax (Araliaceae),

123 a. Tanniniferous tubes common in rays. ........o..vivioinns. .. 124
b. Tanniniferous tubes absent. . ..., ... 128
124 a. Parenchyma sparingly paratracheal and diffuse. .. ........... 124

s PR o O | - 3 S ;
b. Parenchyma in closely to widely spaced narrow concentric bands, 126

125 a. Perforations exclusively multiple. Growth rings normally absent.

%ﬂ-‘:.ﬁ not over 2 ccllfs wide. . s+« v o Dialyanthera (Myristicaceae).
b, I erforations simple in part. Growth rings frequently demarcated by
flattened fibers. Rays at times 3-5 cells wide. . Pirola (Myristicaceae),

SSRGS AT : ;
126 a. I’c'rfm ations predominantly simple.. . -Osteophiloenm (Myristicaceae)
b. Perforations predominantly to exclusively multiple. ., . . .. 127
127 a. Rays all 1 or 2 cells wide, . . .. ..

A Iryanthera (Myristi
& _ de. . c o ryanth sticaceae).
b. Rays sometimes 35 cells wide. . y )

- Compsoneura (Myristicaceae).
A0 T T b, . . )
128 a. Oil cells present in either ravs

a. O or parenchvma str:
b. Oil cells ahsent . .p ‘ M e

EEERA A e ol 130
y simple perforations; intervascular pitting
t exclusively terminal. Fibers often septate,

129 a. Vessels with predominant!
alternate, Parenchyma no

} \.“- el ™ . - Iaauracea
0. vessels wi C ralv ’ : €.
ssels with ehdusnc]_\. mulnpfr: perft)ratlons; intervascular pitting

scalarif lare E ] 1

]__]. ariform. Parenchyma all in terminal bands, sometimes doubled

"1DErs not septate ., | -
R I e L, evvvee. Talauma (Magnoliaceae),
139 &, hays homogeneous or nearly so

i'. } avs |'I|'+.'. .lr_ r - i hARSELIE S8 R R R S e
\ays definitely heterogeneous, at least in part e
131 a. Vessels with so; o York, IR T R T ST T 134
W ssnre \&'I'f}‘rh}--‘r“i‘-\- Perforation plates with few bars. . 112
4 ¢ls without spirals. Perforation plates with many bars ----- 3
132 2, All vessels with scal et T

S ariform perforation plates. Rays frequently
b. Only smalle wisstls Wil PIMER Sl
el est vessels with sealariform pcrforatianyphris gi;?ﬁ;
: “n o0 ) “e-o - .. Ostyra (Corylaceae).
g mostly opposite, Rays often aggregated
b. Intervascular piee 4 2
; pittng altérnate, Ray ol
+ Hays rarely aggre
> gated.
) Betula (Betulaceae).
in part. Parenchyma s

.......... parse or apparently

133 2. Intervascular pit

134 4. Fibers sons
> Septate, at least
absent

b. Fibers not septate

TROPICAL WOODS 9

i i d thin-walled

i ¢ ewo distinct types: thick-walled non-septate an /

Ly f;el ]:te-i:corcs:mbiing diffuse parenchyma. Parenchyma ]{;mzéd t::i(f:’lglil;s)c

cr;stalli forons Strands; <. iessripe s sesnnsnes e Marrlz{ ’ a:‘atrac];gaf

b. Fibers not of two distinct types. y s -
Op EDSRRE Ny e s s e Cra s D AR SR AT b e

. Vessels with spirals, More or less ring-Porous. . . v .«.oxseeness

Iz;. Vessels without spirals. Diffuse-porous. . «....ovoaseree oo 139

. Small pores in late wood mostly not

fow. aies Arctostaphylos (Ericaceae).

d very distinct. Pores in late woog
. ]

No. 74

136

137 a. Vessel spirals fine and indistinct
in multiples. Scalariform plates

b. Vessel spirals rather coarse an
mi:::!v iE multiples. Scalariform plates few to many. ... :

- without definite tangential
Arbutus (Ericaceag).

o il in long mt Itiples: with distinct tendency to

P lf;ﬁ;:::?:fo?owr:i;rl;z?u;: ; longm;mfa n:i:raplzyila (Flacourtiaceae).

s B e Ml A A S Py R AT T B 140

139 a. Rays 1 or2 (3) cells Wide. .. oo vopmn ez 5

b. Rays often 3-or 4 (5) Calls e i = ta ee i e s s s
nly distributed; composing ground mass
tting medium, mostly opposite. Rays
f procumbent cells. ; )

Oreopanax meiocephalum (Araliaceae :
mostly in radial multiples; ground m::;S o

wood composed of fibers. [ntervascular pitting COArse, mostly scalari-

iseri { trata of procumbent cells.
form. Rays mostly uniseriate, without s ;m”dﬁ;; P s

uently in contact radially. Upright

Vitex spongiocarpa (Verhenaccac}.

140 a. Pores very numerous and even
of the wood. Intervascular pi
mostly biseriate, with strata o

b. Pores not very humerous;

141 a. Pores medium-sized in part; infreq

absent. .. ..ooeot ’ ocar :

b ;a;et;e E:niellwtgrminnte;.frequentiy in contact. Upright ray ce]‘j.fr .C(;Ta

mon to abundant, . .....o- T O A B AR

. 1 i i -alariform.. - . Violaceae.

itting definitely opposite to scalarifor .

i ;. ]lgti::xiﬂfr ;;tting alternate or indefinitely Opposite. .. ..o 1;3
143 a. Pore multiples mostly long, with many of the pores much ﬁat‘t'enw;
" Boocambent CalBBRORE, .o vihes e iges e s
b g:ﬁfﬁ::;c? n‘:a:ﬂy- shart; the pores of long mul_uplcs,. when pr:se]r; :

¢ much flattened. .. ooan e AR s :

o cells high; multiseriate rays stratified, the body

144 a. Uniseriate rays many cebs  sect.); crystals numerous,
5l fiey wniform i size and Share (86 5 ons frequencly

not confined o vertical ser Arechavaletain, Asara (Flacourtiaceae).

simple. ..o owoecees S eriate rays not definitely strag-
b. Uniseriate rays few ‘ﬁliﬁﬂl’a:d shape (tang. sect.); crystals appar-

fied, the cells I oot e.
ent]’y absent. Perforations Pmdoaunmﬂ}';‘_’;“s“ua (Elacocarpaceac).
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LR, !ulti-;e I'?'t" rays ty ic 4 |
8 at ays o) I‘]\RI]\ ot strat) Cd' r}'stﬂ[
N n y not stratified; ¢ s absent or few. Fi
. Fibers

St'j.‘fﬂl:t' Il."t [‘.’.lr[ ﬂ'.lf.\S[I\' iﬂ outer lat
art, | 3 e wood. Long pore multiples bsent
or rare. Perforations exclusively multiple a{rgisr;ll?glb‘ ;. :
ymultple...... a (Sabiaceae),

. Multisenate rays stratifi 1
15€ ays Stra tljl{’d' crys als abll i
' Joti ndant. F]bers a
ppan‘:nﬂy all

septate. Long pore multiples frequent .
..................... 146

46 a. Rays with rather few definite ce
1 1% =finitely upright cells; v
] H essel-ray pitting fine;
3

b. R

" } o
. Ray crysta

: I"‘-.r--v-

ir:!';r\‘
. Intervascular pite;
ascular pitting typically scalariform
. Rays
tys homogeneous in part. Vessel
Jart, —S5¢

. Intervasculir o)
vascular pitt

. Intervascular ice
- Parenchyma ;
Enchyma in bands

. Parenchy
renchiyma notin bands

> o e
. Perforation bars nun

Y o .
- I'L.fur:nun bars

crystals abundant, of gener:
ol mmV\,dcﬁi;:er!:;dluocc_:u;rence..Zue!am'a (Flacourtiaceae)
r ll‘ R i ; rl y : i . :
o I Sy pright cells; vessel-ray pitting coarse
--------------------- ,
.............. 147

Is mostly in verti i
-‘-in]]"l(‘.\ in vertical pairs of cubical cells. Perforations
- = a e e e gt g 7 ‘ pm‘
S v oo Hasseltia (F i
I general occurrence. Perforati : 13C0url‘l_ﬂCEaE)-
covaewws Hasseltiopsis, T it S
s Letrathylacium (Elacourtiacene)

nchyma exclusively terminal (
nchy ¥ terminal (the b i
sy ands sometimes in pairs i
i in pairs in
A e N
e ‘ R 151
pittng typically opposite. Vessels without spiral
Ve 8
Liriodendron (M agnoliaceae)
....... T

Rays all }
ieterogenco o .
R nog us. \.LSSL'I—TR}' pitting coar
umerous. Vessels without ‘EE?ir tf % Ot eeala e
spirals. y

4

nchyma not exclusively terminal

- Lo Talauma (Magnoliaceae)
OIS very numerous. Vesgels P g finc, unilaterally ‘
5. Vessels often with spiral .

virals,
Magnolia (Magnoliaceae)

ing oppos;
£ Opposite or scalariform, P

pound. P,

multiple, , i
erforations exclusively

. Intery: 1 D
Mervascular pirting masile a0 s
sometime skt mostly alter i PR S
etimes predoming 3 ernate. Simp) = el 152
minant . ple ]&crforat:o
IIIIIIIII ns present
.............. 4
........... 153

cenls EET » .
SCUlg ian Ypically JPOs a
I 4 [. I (b “ 0} 1" OS1te R ¥
- E

Ty numerous, crowd; s of
Lrous, crow, =i
» crowding the pores, Te>otmore ey

; [.(J(i if Lrds a ] e Ll 6.3 emic eae
: ) Jiema ! 3 i
not crowd; Hang typically geala ifo m’ Rdavlsm (o 310 cells h gh
't crowding the pores I y scalariform, up t t + )
B iy oy / i 1 o
........ I.a.'{ tlsa (Monjmi’tl:t::lt).
W i »
‘

ot e % 1eTous, ¢ .
Y pitting fine, Parenchys closely spaced.
spaced about % bt

. Pores
nume esse,
% potewidel - in coarse-celled bands I_fOLlB. % s
Part, suggesting Anonacege $elwrg

Lissocarpa (Lissocarpaceae)

- Be C]’ﬂ.l L
ftw Lo v s W]d(!l) spa(:ed. POH’.'S lathCI {EW

esseloray Pitting coarse
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s medium-sized in part; diagonally arranged. Parenchyma bands
fine, inconspicuous. Rays 1 or 2 (3) cells wide and up to 25 (50)
... Alfaraa, Engelhardtia (Juglandaceae).
ally arranged. Parenchyma bands 1-5 cells

wide, sometimes conspicuous. Rays 1—4 cells wide and up to 75 cells
high. covemenerees A L ot Bracteanthus (Monimiaceac).

Intervascular pitting rather coarse. Pores clustered, tending to form
tangential bands in late wood, Rays 15 cells wide and up to 40 cells

high. Parenchyma sparingly paratracheal. Sambucus (Caprifoliaceae).
b. Intervascular pitting very fine, Pores often in radial chains or multi-

ples, but not clisstered or in bands. . «.euessmme e mnenane e 157

157 a. Vessels with fine spirals. Rays 1—4 cells wide and up to 100 cells high.
..... Turnera (Turneraceae).

Parenchyma diffuse. ... ..oocvevnecs
b. Vessels without spirals. Rays 1 or 2 cells wide and less than 3o cells
high. Parenchyma sparingly paratracheal. . . Adiscanthus (Rutaceae).

No. 74
155 a. Pore
very
cells high. oo ovieaccaeens
b. Pores all small; not diagon

156 a.

VII. VESSELS WITH VERY FINE PITTING
(Pits typically not over 4u in diameter)

1 a. Included phloem present..........-: L e A AN, 2
b. Included phloem absent............ i e R 8
o P Tlooam 7t DANES s s sansssbuarss Shmisn ok oS i T et TS B
................. 4

ds (islands on cross section)
often in contact radially. Septate fibers, when
chyma-like bands.

Avicennia (Avicenniaceae).
b. Pores large; rarely in contact radially. Septate fibers in numerous

narrow parenchyma-like bands.
Cheiloclinin

b. Phloem in stran

3 a. Pores small to minute;
present, not arranged in paren

m Gleasonianum (Hippocrateaceae).
umerous narrow parenchyma-like

4 a. Septate wood fibers arranged in n
raTe e e e Cheilaclinium cognatum (Hippocraneaccae).
b. Septate wood fibers absent.... .. e e T o AT R £ 5
5 a. Rays in part with included phloem strands. ... e L 6
b. Rays without included phloem Strands. . .o voeeesranesse i 7
or indistinctly bordered.

Antonia (Loganiaceae).
b, Parenchyma in bands. Fiber pits small but distinctly bordered.
Bonyunis (Loganiaceae).

7 a. Pores often in contact radially. Rays 1-3 cells wide. Color yellow.
Mouriria pseudo-geminata and M. Marshallii (Melastomaceae).

b. Pores infreqiently in contact radially. Rays uniseriate. Color brown.
Mouriria Spp: (Melastomaceae).

6 a. Parenchyma sparse. Fiber pits simple

8 a. Rays in part large and CONSPICUOUS . 4 ¢ s omasssnnsess ;
b. Rays not conspicuous, though often distinet . .. ovueuverenns 28
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g a. Apparently broad rays really aggregates of small rays; solid broad rays.
absent, Perforations mulBDIR & ¢rte et IMMIDRERE

b. Broad rays solid. Perforations simple (exc. in Ofoschuizia). , ... 11
10 a. Vessels solitary. Rays heterogeneous. . ... .... ﬁdpi‘ (Ericaceae).
b. Vessels nor solitary. Rays homogeneous. .. ... Bmda (Bgm];m)

11 a. Rays with aggregates of thin-walled resinous cells. . . . . . Myrsinaceae,
b. Rays without such ag@regates. .. ...« . ueresraneosiareesariss 12

12 a. Pores (and parenchyma) in scallops or festoons between the large rays,

Roupala (Proteaceac).
b. Pores not so artangediii .« v s saan g raea e Al st g 13
13 a. Vessels virtually all solitary. .....ccoooi S LRSI )
b. Vessels frequently in contact...... IR, 5 e S e

14 a. Perforations simple. Rays homogeneous; infrequently 8 cells wide.
Ripple marks present, but indistinct. .. Muntingia (Elacocarpaceae).
b. Perforations multiple. Rays heterogeneous; often 15-20 cells wide.

Ripple marks absent. . .. .ocovnooianas . Ottoschulzia (Ieacinaceae).

15 a. Parenchyma reticulate. . .. oo oeveenniimpesaneninaiieis 16
b. Parenchyma not reticulate ., .yaotciiniareiiiaanaan . . 20
16 a. Rays with tile cells. o oooovceinnes e A TR 17
b. Rays without tile cells. o oo iovrrvineinnmennneosnsannsti 18

17 2. Ripple marks Present. .. .eeerescaranscs Guazuma (Stercdiacche).
: b. Ri?;)lc marks gbscm ................. Mortoniodendron (Tiliaceae).
18 a. Ripple marks present. . ...occauenceenns .. .Goethalsia (Tiliaceae).
b. Ripple marks absent. .. ...ovocernseinsonanarenina e 19

1g a. Vessel-ray pitting all very fine. . Matisia, Quararibea (Bombacaceae).

| essel- it -sized. fine and coarse. p
by Venseheny O R e Gustavia (Lecythidaceat).

26 a. Parenchyma in uniform concentric ba};ads 1012 getl}llst;:d;;:d 10r2
_widths apart, forming spider-web pattern Wi :
N T 3 Sapranthus, Stenariona (Anonaceae),

b. Parenchyma otherwise (or apparently absent). .. ..o 21

iseri e 22

21 a. Rays virtually all‘m:.t_lusenatc...................... A

b. Raysnotallmulnsenate........ ...... s ved il .

22 a. Rays heterogencous; cells mostly square or -qpr;ght, beﬁgrgamn:
" hexagonal on tangential section. Fibers septate. . ...+« MY _’mwe

cells rounded on tangential sec-

b, Rays homogeneous or nearly s0; Ly

A d d(n ege A

BIOR. o ss o s asainimmind e e I e b ) ; .

Vessel pits vestured.
2 gy . Ray cells slender procambent. Ve .
5 i 'fl‘r‘frrj“fil)d“t:;i-bro);n. ........... . ...Symmeria (Polygonaoeae)_

b, Fibers not septate. Ray 2
vestured. Heartwood yellow. .-« cwammmsss

No. 74

cells large, short procumbent. Vessel pits h::; .
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24 a. Pores of two sizes; often in contact with the rays.

Facquinia (Theophrastaceae).
b. Pores all very small to minute; rarely in contact with the rays.

Clavija, Theophrasta (Theophrastaceae).
25 a. Parenchyma finely terminal; also narrowly vasicentric to vasicentric
confluent, Fibers not septate, Pores tending to diagonal or concentric

T L R G T R e R S R Petrea (Verbenaceae).
b, Parenchyma absent or very sparse. Fibers septate, Pores not in diag-
onal Or CONCENtric AITANZEMENT. . .\ ot vevoresss A 26

26 a. Poresin distinct radial arrangement because of the close spacing of the
rays. Crystals common to abundant in the rays.

Casearia (in part), Hecatostemon, Ryania (Flacourtiaceae).

b, Pores notin distinct radial arrangement. Rays less numerous. Crystals

T OEn AR L L T S L o haaets dlssa oty e e v 27

27 a. Multiseriate rays with many procumbent cells rounded on tangential
section. Vessel pits vestured. ... ............ FElacagia (Rubiaceae).

b. All rays coarse-celled, without definitely procumbent cells; in part
flattened hexagonal on tangential section. Eupatorium (Compositac).

28 a. Ripple marks present, .. ....covvenieresrarernnes A 2
b. Ripple marksabsent. ... ... ...oocioiiiiiiiiii e, 43

29 a, Vessel pits vestured. . . ... .ioiiviiiinsnarasiatariinaean, 30
b, Vessel pits not vestured . . ... ..oveeennniiiiiinaraaaiiiiis 33

30 a. Rays mostly homogeneous; usually not over § cells high. Heartwood
purplish brown. Ripple marks 11§-140 per inch.
Holocalys (Leguminosae).

b. Rays heterogeneous; up to 15 cells high. .. ......ooooooe. 31

31 a. Ray cells irregular in size and shape throughout; crystals not limited
to marginal cells, Heartwood yellowish brown; not scented. Ripple
marks about 125 per inch...............Harpalyce (Leguminosae).

b. Interior ray cells procumbent, with single marginal rows of larger
erystalliferous cells. Heartwood fragrantly scented. ........... 32

32 a. Heartwood rich brown, with waxy appearance. Ripple marks 100-120
perinch. . coan s o e sei i s e cMyrocarpis (Leguminosae).

b. Heartwood reddish brown, becoming deep red or purplish. Ripple
marks go-1c0 per inch. ................Myroxylon (Leguminosae).

33 a. Vesscl-ray pitting distinetly 2-sized. . . ooooooiiiiiiiiiiiae 34
b. Vessel-ray pitting all very fine. . ooooviiimimmnar i 35

a. Rivple marks local; mostly only fusiform parenchyma cells storied.
34 kR 1 Sehoepfia (Olncaceae).
b. Ripple marks characteristic; all elements storied, ¥
Christiania, Carpodiptera (Tiliaceac).
352 Rays with tilecells. . .o oronaioncrrmmannarinn Mollia (Tiliaceae).
b. Rays without tile cells. ... e ety Nl s e B
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i han 200 per inch. Vessels solitary.
s Rigk R pémiacum, Porlieria (Zygophyllacea.c).
b. Ripple marks less than 150 per inch. Vessels not all solitary.... 37

i y iseriate lines.
+7 2. Parenchyma in closely spaced uniseri: e
kY E Diospyros virginiana (Ebenaceae).

b, Parenchyma OtherWise. .. v oaveveeraesieratnanssammananees 38

18 a. Parenchyma sparse; narrowly vasicentric and AiEE: 2o iae b e 39
*" b. Parenchyma abundant. .. ......eisavassssnasaansnens o 40
39 2. Rays uniseriate or partially biseriate and typically very low. Ripple
: marks fairly regular. .. oo oon i aeiaes Suriana (Surianaceae).
b. Rays 1—3 cells wide and up to 30 or more cells high. Ripple marks
APTERUIAT, < ¢ voevennnsassnrasvsss nanaias Helicteres (Sterculiaceae).

40 a. Parenchyma rather coarsely terminal; not aliform or confluent. Fibers
SEPLATE. + « « v s s ahisiiat e sk dsmiassa ol Swietenia (Meliaceae).

b, Parenchyma aliform and confluent; sometimes terminal also. Fibers
DOT SEPLALE ., . il Liin v valsie i e Sirlls e oS o SIS 41

41 a. Rays 1 or 2 cells wide and 6 (8) cells high. Heartwood brownish.
Cneorum (Cneoraceae).
b. Rays 1-4 cells wide and 10-25 (50) cells high. Heartwood yellow. 42
42 a. Pores fairly numerous. Fibers rather thin-walled. Ripple marks 60-g0
per inch. Taste very bitter....... ... Aeschrion (Simarubaceae).
b, Pores rather few. Fibers thick-walled. Ripple marks 1co-120 per inch.
Taste DOt BILEr. . . v v vvvssseeconsssnsnn . Tetrasida (Malvaceae).

43 a. Vessels virtually all solitary, at least in late wood
b. Vessels not all solitary

440 I’rrf_or;n'_:mns exclusively or predominantly multiple, . ..o 45
b. Perforations exclusively or predominantly simple
4$ 2. Septate fibers arranged in parenchyma-like bands.
‘ ; Elaeodendron (Celastraceae).
b. Septate fibers absent. . 46
46 a. Perforation plates long, with many closely spaced bars,
h Cliftonia, Cyrilla (Cyrillaceae),
b. Perforation plates short oval, with rather few bars. ... ... .. 47
47 a. Pores medium-sized to large. Heartwood reddish brown.

Gonpia (Celastraceae).

b. Pores minute. Heartwood yellow. ......... ..,  Tricera (Buxaceae),

48 a. Seprate fibers arranged in parenchyma-like bands

b. Septate AErs ABBERT. . .. sy es e ciossisln sty o et b ‘;2
49 4. \'_:iw].;_t:mru'. tracheids present. ... .. .....Alaradea (Simarubaceae)
b. Vasicentric tracheids absent. . L e 5;

No. 74 TROPICAL WOODS 35

50 a. Rays all 1 or 2 cells wide. Vessels with fine spirals.

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

Maytenus (Celastraceae).

51 a. Vessels with spirals, at least in tips of members.............. 52
b. Vessels without spirals. .

.................................... 55
52 a. Fibers with spirals. Pores medium-sized in part. Rays homogeneous or
Rl R AT s e ayashesas s calie Koeberlinia (Koeberliniaceae),

b. Fiberswithout spirals. Pores small to minute. Rays heterogeneous. 53
53 a. Rays 1—5 cells wide and up to 30 (40) cells high.
Maytenus boaria (Celastraceae).
..................................... 54
54 a. Rays mostly biseriate. Pores angular. Perforations all simple.

_ Mortonia (Celastraceae).
b. Rays mostly uniseriate. Pores rounded. Some perforations multiple.

b. Rays 1 or 2 cells wide

Elliottia (Ericaceae).
.55 a. Rays homogeneous or weakly heterogeneous. . . «.uv e sieeans 56
b. Rays distinctly heterogeneous, at least in part............... 68
662, Vessel pits vestured. . . ..o oovaornansensrnesniniieiaias 57
" b, Vessel pits not vestured. . ..o cuuviesiaiiasiias s e 65
7 a. Pores medium-sized in Part. .......ooivoeniiininenennees 58
" b, Pores all small to minute. ...oooovvnieonnasin S 61
58 & Rays 1 or 2 cells wide. Enlarged parenchyma cells often present. 59
b. Rays 14 cells wide. Enlarged parenchyma cells absent........ 6o
59 a. Parenchyma reticulate. ... Geissospermum sericeum (Apocynaceae).

“ b. Parenchyma in irregular narrow bands 13 pore-widths apart.
' Geissospermum excelsum (Apocynaceae).

60 a. Parenchyma forming caps on outer face of pores; also diffuse.
Aspidosperma desmanthirm, A. megalocarpon (Apocynaceae).
b. Parenchyma reticulate.
R Aspidosperma quebracho-blarico (Apocynaceae).

61 a. Rays 1—4 cells wide. Parenchyma reticulate. Vallesia (Apocynmaes).
b. Rays not over 2 cells wide. ... b s L SRR T Ko gan

62 a. Parenchyma narrowly terminal and diffuse. Wood yellow, not roseate.
aste not distinctive. &
Ve Aspidosperma eburneum, 4. Vargasii (Apocynaceae).
b. Parenchyma reticulate, Wood brown, roseate, or variegated. Tasste
BIEEEL . s Al bl s Sanini e s ARy AlS e )l 3
61 a. Rays nearly all biseriate and up to 20 (25) cells high.
63 a. Rays nearly Aspidosperma peroba (Apocy “mz}
b. Rays often uniseriate; height up 0 40 Cells. v covenvnnrrmres 4
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: Stems mo s cylindrical.

64 a. Stems more Ufru ;«ﬁ; ;::-?m: Curranii, A. dominguensis (Apocyn aceae),

{spidosperma excelsum (Apocynaceac).

b. Stems deeply sulcate. . .....4
Parenchyma in concentric bands several pore-widths apart... .. 26
b. Parenchyma reticulate. .. icvvmtiaaaasnn e arasntnennas s 7

66 a. Pores thin-walled. Heartwood yellowish. Torralbasia (Celastraceae).

_ Pores thick-walled. Heartwood reddish or purplish brown.
Wimmeria (Celastraccae).

&7 a. Fiber pits small. Pores smally rather numerous. Density very high.
Rochefortia (Boraginaceae),
. Fiber pits large, Pores minute; very numerous. Density medium.
Cratacgus (Rosaceae).

68 a. Parenchyma in apotracheal bands. . ociiieciinnn ey 6g
b, Parenchyma otherwise. . . o.ovemrvannaenssiiesaanraian s 71

Parenchyma bands concentric, fairly uniform in width and spacing.
Rays 1-4 cells wide and up to 60 cells high. Pores up to medium-sized.

Density medium. Heartwood brownish. . . Zinowiewsa (Celastraceae).

70

imiseriate or partially biseriate and up to 70 cells high. Pores

eartwood olive ! ... Kotchubaea (Rubiaceae).

(4) cells wide and up to 5o cells high. Pores large in part.

Heartwood vellow : .. Prigonia (Trigoniaceae).

71 a. Parenchyma irregularly paratracheal;, more or less aliform and con-
fuer IS : 23

b. Parenchyma reticulate - L T . 2T
72 a. Rays 1-3 (6) cells wide and 100 or more cells high. Heartwood dark

olive to reddish brown, sometimes streaked. Density very high.
Huiina (Quilnaceas).

b. Rays infrequently more than 2 cells wide and 25 cells high. Density

high YA R O i
73 a. Vessel-ray pits distinctly 2.sized. Parenchyma unilaterally para-
tracheal. Heartwood orange-red. .. .. .. ... Haploclathra (Guttiferae),

b. Vessel-ray pitting not distinetly 2-sized, though often unilaterally
compound. Parenchyma not unilaterally paratracheal. Heartwood

brown -Euphronia (Trigoninceae).

t. Vasicentric tracheids present. Pores medium.sized in part. Fibers with
large bordered pits. Heartwood purplish. Density high.

15 Amomis, Calyptranthes (Myrtaceae)s

b, Vasicentric tracheids absent. Pores small to minute, Fibers with small

to medium-sized pits : .., ] v . aticate 78

87 a. Fiber pits rather small, but distinctly bordered. ...o.ovooer

No. 74 TROPICAL WOODS

75 a. Rays typically not more than 2 cells wide and 20 (25) cells high.. 7
b. Rays 1—4 (6) cells wide

(%1
~J

=

................................... 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.. , Ximenia (Olacaceae).

77 . Rays infrequently up to 65 cells high; procumbent cells common in all
rays; erystals small. Texture very fine. Heartwood yellow.

Schaefferia (Celastraceae).

b. Rays frequently up to 100, sometimes over 200, cells high; procumbent

cells common only in widest rays; crystals large. Texture medium.

Heartwood reddish or grayish brown. . Elvasia, Ouratea (Ochnaceac).

78 a. Latex tubes present in some of the rays. . . ..........o.oun.. 79
353 B 3 L L R e e e S e S 81
79 a. Fibers septate; Parenchyma apparently absent. Distended ray cells
CONTACIIL Lt T b e e Peschiera, Stemmadenia (Apocynaceae).

b, Fibers not septate. Parenchyma abundant. Distended ray cells
T s e O e T I s A S R S 8o

80 a. Parenchyma reticulate..............Ambelania sp. (Apocynaceae).

b. Parenchyma in concentric lines about 1 pore-width apart.
Couma, Hancornia (Apocynaceae).

Btia. Parenchyma reticulate. .. com:iisiuuacsaidase snvasia s, 82
b. Parenchyma not reticulate; sometimes absent, ............... gb

82 a, Perforations multiple (plates scalariform). . Pamphilia (Styracaceae).
b. Perforations exclusively or predominantly simple. ............ 83

83 a. Fibers with large bordered pits. Radial channels common. ... 84
b. Fibers without large bordered pits. Radial channels absent. ... Bg

84 2. Rays 1-5 cells wide and 20 (40) cells high; marginal cells inflated in
Patls oo s A A IR P IaN/s AR s Rauwoifia (Apocynaceae).

b. Rays 1—3 cells wide and up to 80 cells high; marginal cells not inflated.
Malouetia (Apocynacese).

85 a. Vessel-ray pitting very COArsein Part. .. ... ....cooivvanc-s 86
d b. Vessel-ray pitting not coarse in part, though sometimes unilaterally
compound. ........... Y N R s a s P A AT S 87

' 1 1 ichei . Rays typically uniseriate. Heartwood
it :;?:::nﬂ;;m trnchcldsprcscnt e ny t)'p ..Pr;cd'apcm.’um (Olacacene).

b, Vasicentric tracheids absent. Rays 1-3 cells wide, Heartwood reddish

or purplish, sometimes waxy. ... .. Erythroxylon (Erythroxylaceae).
88
b. Fiber pits very small, simple or indistinctly bordered. . ..o e g1

88 a. Porcsallver}’.smallmminum.......................Rubiaccac.
b, Pores medium-sized in parts « i ooocovionon e A SATaTd eV INEG
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8 a. Fibers with very thick walls and small lumen. Parenchyma banded in
: part. Heartwood very dark brown. . ... . Cameraria (Apocynaceae).

b. Fibers with thin to medium walls and rather large lumen. Parenchyma
not banded. Heartwood light brown. .. e cosecceinnn il 90

0o 2. Rays 1 or 2 (3) cells wide; not distinctly 2-sized; vessel-ray pitting
' often unilaterally compound. .

Ambelania acida, Lacmellia, Zschokkea (@p:ocynacuc?.

b, Rays 1~5 (6) cells wide; distinctly 2-sized; vessel-ray pitting not uni~

laterally compound. .. .....iciiviviavnin Erblickia (Turneraceae).
o1 a. Uniseriate rays few. . o .o« ¢ onk t 30 95 rirvvn n e oV IO e e 92
b. Unisenate rays NUIMEIOUE - - oa o aiit s wimios 5 'e e s it st as LS NIEE 93

g2 a. Rays mostly 2 or 3 cells wide and up to 5o (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.
Anacampta (Apocynaceae).
b. Raysmostly 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).

. Parenchyma coarsely reticulate and irregularly confluent. Rays in part

¢ or more cells wide; vessel-ray pitting unilaterally compound.
Tapura (Dichapetalaceae).
b. Parenchyma finely reticulate. Rays infrequently up to 4 cells wide;
vessel-ray pitting not unilaterally compound................. g4

94 a. Ray cells nearly all square or upright. Pores very small and very nu-

merous; mostly in long radial rows. .. ... . . Savia (Euphorbiaceae).

b. Procumbent cells numerous in multiseriate FAYES 5550 ek whoserneaoee RO

95 a. Pores medium-sized in part. Vessel perforations multiple in part. Rays
up to 5o (100) cells high; erystals abundant.

Drypetes (Euphorbiaceae).

b. Pores all small to minute. Vessel perforations all simple. Rays up to

15 . . Malpighia (Malpighiaceas).

15 (30) cells high
96 &. Vessel perforations multiple, at least in PREL, sy

_ ions o PR
b. Vessel perforations Simple. .y ...’ iiniensssensnons s 104
97 . Rays homogeneous or nearly so. , ... .. ... .. .. Betula (Betulaceae),
b. Rays distinctly heterogeneous, at least in PADL. i it Ty 98

a. Fibers seprate. ... ...... ...,
Fibers not septate. . Igg

79 3. Rays up to 150 cells high; with rather few definitely upright cells;

als of general occurrence. Perforations predominantly simple,
Zutlania guidonia (Flacourtiaceae),

al
S AT .

-l * |

I
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b. Rays not over 60 cells high; with many definitely upright cells; crystals
typically in vertical pairs of cubical cells.

Hasseltia (Flacourtiaceae).

100 a. Perforations all multiple

b. Perforations simple in part. .. ... .. R L O e 102

101 a. Intervascular pitting typically opposite. Parenchyma mostly diffuse.

Heartwood brownish or orange. . Lacistema, Lozania (Lacistemaceae).

b. Intervascular pitting typically alternate. Parench yma apparently ab-
sent. Heartwood light yellow.

Securinega neopeltandra (Euphorbiaceae).

102 a, Parenchyma in coarse-celled concentric bands 1-3 cells wide and about
1 pore-width apart, suggesting Anonaceae.

Lissocarpa (Lissocarpaceae).
b. Parenchyma notin bands............. AD AT e S A 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 (Turneraceae).

b. Vessels without spirals. Rays 1 or 2 cells wide and less than 30 cells

high; without tall upright cells. Parenchyma sparingly paratracheal,

Adiscanthus (Rutaceae).

SO0 Vemmnlewath SHEAlS. - ou . s v s viiereialn e s ke e s 105
bV essels it hon ESpmalsss s sla/i s i lice s ks aia iva Siia e s s e e 167

105 a. Rays 1-3 (6) cells wide and up to 150 cells high. Fibers septate.
Xylosma (Flacourtiaceae).
b. Rays uniseriate and less than 24 cells high. Fibers not septate. ... 106

106 a. Fibers with spirals; bordered pits large. . . . . Evonymus (Celastraceac).
b. Fibers without spirals; bordered pits small. . Hypericum (Gurtiferae).

107 a. Parenchyma in concentricbands. ............... ... ..ol 108
b. Parenchyma not in concentric bands. ........... e S B 132

8 a. Parenchyma bands within the growth ring; not terminal only. . 109
v b. Parench;ma bands terminal (or initial), though sometimes doubled or
eriplea (%5 ahan sansse T I A B A L A e A v s e st e AN

109 a. Parenchyma bands definitely associated with the pores. ....... :::
b. Parenchyma bands typically apotracheal. ... .......co..oo vxs

i i iferous paren-
. Fibe tate. Pores large in part. Marginal crystall ' _

et c!:ymr: zghnds:chnracterisﬁc...  Aed AR .me-{Mah:;cg:‘};

b, Fibers not septate, Pores not large. Crystalliferous paren s
strmdsspornd:c.4p

: ide; dis us, Pores

i 3;};2:5: o o Mdﬂ. Mdmtil{{;:um Rhamnaceae),

| --v-.-,...-.;.“....- y ; yhe
b. Ra t.nr-z(g):ellsmde;hqmog_enwulwwuki terogeneous. :
Pury; medium-sized in part. ... ".....Cynometra (Leguminosac)
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Parenchyma bands unevenly spaced. Rays mostly uniseriate and less 125 a, ;\'on-t;rmmal parenchyma sparingly paratracheal in part; not aliform
112 a. Parenchyma b ) ! ; os/e 314 OF COnTEnt - S B s oo = 126
an 2¢ cells hieh: WEENOOLS: o2 sarsnraarsanssnsisnin } 1 HOEmUES Ioralle s Brmpy T
b }P.m x ‘ri\:-:ak:; El::nr:iahi:;ftand evenly spaced...... Iy . 114 b. Non-terminal parenchyma aliform to locally eonfluent. . . ., ... 127
arenc R e :
: } s S P 126 a. Crystalliferous strands numerous R
: 2. Density exceptionally low (sp. gr. about 0.15). Fibers very short; with ; R D Sy
sin E"t: :'ﬂ‘a :: ::-:fl: 1;:‘:;1::“;&: lum!cng .. Ambelania laxa L—'\poc)’,naccac)- ' b. Crystalliferous strands apparently absent.. Helicteres (Sterculiaceae).
b. Density medium. Fibers not very short; with modera;flely th:c':kO:f:gs 127 a. Rays with tall upright cells. ., ... ... .. Linociera (Oleaceae).
and cavities reirieiamrple ol N N Heterostemon (Legumin . b. Rays without tall T T . 128
114 2. Rays frequently 4-6 cells wide and 100 or morfdct;:ls higth; “c*llf:Y 128 a. Rays up to 6 (8) cells high. ... .. . ... .. . Crneorum (Cneoraceae).
homogeneous. Parenchyma bands about 1 pore-width apart. ... 11§ . « Rays frequently up to 15, in some instances to §o or more, cells
b. Rays 1 or 2 (3) cells wide and up to 40 (60) cells high; hetcrogencousﬁ- high. .. ... 149 II
- Rays 1.0r 2 (3) cells wide and up to go (6o) eclle high; heteroge - . B S E e el N v e s el s 2 .
Parenchyma bands about 2 pore-widths apart i | 129 a. Fibers with small bordered pits. Taste bitter. [
115 a. Oil cells present in some of the rays.........Duguetia (Anonaceae), - Quassia, Simaba (Simarubaceae).
b. Oil cells absent ] vieeieraes s en--Desmapsis (Anonaceae),

b. Fibers with simple pits. Taste not distinctive. . ... ... . 130

116 2. Vessclray pitting coarse in part. Fibers thick-walled. Taste sweet 130'a. Rays homogeneous. Non-terminal parenchyma vasicentric to vasicen-

- ileriost
followed by bitter. . . Pradosia (Sapotaceae).

! i 0 \CC: tric confluent, not aliform., ., ., . Mora, Peltophorum (Leguminosae). 3
b, Vessel-ray pitting all very fine, Fibers thin-walled. Telslé Tot dlsnm;- b. Rays heterogencous, at least in part. Non-terminal parenchyma vasi-
iv : : vonvoe - Microtropis (Celastraceae), S ek T D M SR S . 131
AR S b bl @R e T s e .
117 a. Fibers septate, Aliform and confluent pareachyma absent. . . .. 118 131 &, Non-te’rminal parenchyma abundant and distinct without lens; often ¢
b. Fibers not septate. Aliform and confluent parenchyma sometimes long ahfm:m and confluent. . .. .. IETatetlate e Brownea (Leg?nunc_}sac). \
PreSent. ..., coyess B e o iy e b. Non-terminal parenchyma not abundant; narrowly vasicentric to
: [FiE e et S jzabetha, Pal Leguminosae).
118 a. Terminal bands wide, coarse-celled. Pores large in part. R:f._vs Gl short aliform Elizabetha, Palovea ( ae)
cells wide; heterogeneous Carapa, Swietenia (Meliaceae), I 132 a. Parenchyma moderately to abundantly paratracheal, ... .. ... 133
b. Terminal bands narrow, fine-celled. Pores small. Rays 1 or 2 (3) cells b. Parenchyma sparse orabsent...................... ... ... 137
wide: homi EENLOUs or llcar]}' 50, b A e b i 1 ig '33 a. P'arench)rma !0!13 aliform and canﬂ.l?cnt ___________________ 134
119 a. Raphides present in enlarged parenchyma ecells. Raputia r’I_{utaceaeJ. b. Pmnchymn short, or not at all, aliform. .. . .. el 133
b. Raphides absent, .. Cupania, Exathea (Sapindaceat). 134 a. Pores .largc in part. Fibers septate. Rays not dec:dg.lly hc:m}enmu;.
: ; " uarea (Meliaceae).
ol i Sy it . :_"”}d.ﬁ st NN N ::I b. Pores very small. Fibers not septate. Rays decidedly heterogencous.
O, Lerminal parenchyma bands narrow. ... .......oo0iinn, on e 3 Rryno:ia [Rhamnaccar).
121 a. Fibers with small but distinctly bordered pits. Crystals few or absent. _ . : W el hot vetv thick.
. (E Pagamea (Loganiacea). 135 2. Rays homogeneous. Pores small. Cispipiels ?Cuppnri daceas).
b. Fibers with simple or indistinctly bordered pits, Crystals abundn:;tz. | bi Rays decidedly heterogeneous. Pores medium-sized in part. Fibc;
: walls:very thick. ......conmenas e e et P ey 1
122 a, Heartwood purplish brown, more or less '.':m:-gatcc}._ (Rfiaixsess) 136 a, Rays 1 or 2 cells wide and up ta 2§ Cclls}ig;;:icrysn?éabscnt or fe:;.
wagerelia amnaceae), o0 sens aryocaracene).
b. Heartwood yellowish or greenish.. ... ..... smiegis e g s A RCERE, b. Rays 1-3 () cells wide and up to 50 (100) cells high; crystals common
: T ey’ ) Is.
123 a. Non-terminal parenchyma all diffuse. .., ... .o e s nnss 124 in both upright and procumbent cel i i talaceae
b. Non-terminal parenchyma nat all diffuse (sparingly paratracheal to Gonypetalum (Dichapetala )8
aliform-confluent) . . , .. A S e, L aas 137 a. Fibemacptntc,&tl!“liﬂPﬂ-l't--o-------“"""““" ----- :i‘
Rays uniseriate or partially biseriate; upright cells numerous. Radial f b. Fibers not SEPRALE. croens N ) SN N ek Einds h ”;like
channels apparently absent, <+« Plumeriopsis (Apocynaceae), i 138 a. Thinner-walled fibers in narrow, broken, concentric, parenchym -1
b, Ray 3 cells wide; distinctly upright cells few. Radial channels ! 71, Ts - SR L AER by am b vl e aaa iy 330
present 1

: Thevetia (Apocynaceae), b. Pmncl:lyma.like'bands.nf fibers absent. . ... .oiiiiiiiiiians 140
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Pores up to medium-sized.

Capparis (Capparidaceae).

Pores minute.
b. Rays heterogeneous. Pores all small to

42

139 a. Rays homogencous.

Ginorea (Lythraceae),

i i iate vicinity of vessels. ........ 141
140 2. Septate fibers limited to immediate vicinity of vessels. 113
T b, Septate fibers of general OCCUITENCE. <. << vt unssnsmannncasans

o o T | [ d less than 35 cells high. Pores medium-
M !::: :.:;:_ i:_.l" _tc“b bl 3 .. .Wallacea (Ochnaceae).

b. Rays 1-4 (7) cells wide and up to 6o or more cells high. . ... .. 142
142 a. Pores large in part. Vessel-ray pitting unilaterally compound.
AL DR i I Cespedesia (Ochnaceae),
b. Pores all small inute, Vessel-ray pitting not unilaterally com-
B e Pl } P .+ ... Tyleria (Ochnaceae).

pound.......

143 a. Rays typically not more than 2 cells wide; mostly uniseriate and

L | e YN 8 i )5 S (7 T PR Cee e h e Ic:;;
b. Rays often 2-4 (7) cells wide and up to 60, sometimes more than 1 6,
cells high R T o e e S (e B iy vty ey Y gy

144 a. Fibers frequently crystalliferous. ... .. .. Podopterus (Polygonaceae).
b. Fibers not crystalliferous. . . .. e . 14§

145 a. Pores small; mostly in radial multiples and rows.
Beloperone, Pachystachys (Acanthaceae).
b. Pores very small; mostly solitary. . ......Stenasolen (Apocynaceac].

146 a. Parenchyma sparingly paratracheal and diffuse. ........ Rubiaceae.
b. Parenchyma virtually absent. ... ..... ... e st e M

ray cells usvally procumbent; interspersed rows of large
quare on radial, circular on tangential, section) common.

: Gymnopodium (Polygonaceae).
b. Marginal ray cells square or QPARNL, o ouwmii semsien s as sles eats 148

148 2. Marginal ray cells in part distended, resembling oil cells. Radial
channels common : S 2 als waldie ke S it i N
b. Distended ray cells and radial channels absent, .. ..o vvvnsones 150

149 a. Latex tubes present in some of the rays.
Peschiera, Stemmadenia (Apocynaceag).
b. Latex tubes absent.. ., Bonafousia, Tabernaemontana (Apocynaceae).

a. Multiseriate rays with definite strata of procumbent cells. Taste not

distinctive. . ..., : . v« s i ... Flacourtiaceae,

b. Rays not definitely stratified; cells virtually all square or upright.
Taste bitter.. . .. e v+ oo Picramnia (Simarubaceae),

I 2. Rays homogeneous or Rearly 0. .. vuvineusivveannsnssssrnss 152
b. Rays heterogeneons. . ;o s rid v iy A r ko e 154
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152 a, Pores all small to m
large lumen. ... ... ...~ : 5 o
b Porex et ot o At v Oliganthes (Compositae),

' in part. Uniseriate rays very few,.... ..
153 a. Ol cells present in some of the rays. Fibers

43

ibers with rather

inute. Uniseriate rays few., F

- 153
with rather large lumen,
Euxylophora (Rutaceae),
....... Hortia (Rutaceae),
renchyma sparingly diffuse.,
Rubiaceae.

b. Rays with few or no definitely u right cells. Parenchy ingly
paratracheal i e AT

155 a. Fibers with rather large lumen, Rays not distinetly stratified,
\ . ) Achatocarpus (Achatoca aceae).
b. Fibers with minute lumen. Rays distinctly stratified. . . , . . rp . 156
156 a. Rays nearly all 2 or 3 cells wide; square cells mostly in single marginal
rows; crystals apparently absent, . .. ... ... Haenianthus (Oleaceae),
. Rays about equally uniseriate and biseriate; square cells abundant,
often with single large crystals. ., . , .. Krugiodendron (Rhamnaceae),

b. Oil cells absent. Fibers with minute lumen
154 a. Rays with many definitely upright cells, Pa

............................

CURRENT LITERATURE

Trees of Puerto Rico. Volume II. By L. R. HoLorivce. Occ,

Paper No. 2, Tropical Forest Experiment Station, Rio
Piedras. Pp. 105; 8 x 1034; 50 multilithed plates; September
1942,

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 72: 36). Like the first, it contains descrip-
tions and line drawings of 50 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:1:1-48; 2: 49-98; October 1942 and January 1943, resp.

CoxTents or No. 1

Forestry and forest resources in Mexico (pp. 1-8, 1 map), by H, Arthur

Meyer.

Roofing shingles in Jamaica (pp. 9-15), by L. V. Burns.
The pine forests of Haiti (pp. 16-22), by L. R. Holdridge.
Creosote penetration in tabonuco wood as affected by

6 figs.), by David Reid.

tr ‘solvents (pp. 2334, 6 higs.), by Da :

o e G5 Ly e wn,mﬂ( res. des Antilles francaises (pp. 35-
47), by H. Stehlé.

e —— R —
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i e American tropics (pp. 49-53), by Arthur Bevan,

'?‘hf: r:ﬁlﬁl:ig: f:fr ft:rest tree specieg in Ptferto Rico, as affected by the
local forest problem (pp. 54-58), by Frank H. Wadsworth, -

Roble, a valuable forest tree in Puerto Rico (pp. 59-76, 5 figs.), by Frank

sworti.

C:;in\z\e:li-s“onn ttilua silviculture of Cedrela (pp. 77-80), by L. R. Holdridge.

Lady beetles don't behave (pp. 81-82), by George N, Wolcott.

Catalogue des cryptogames vasculaires des Antilles francaises (continua-
tion, pp. 83-98), by H. Stehlé.

New vascular plants from Texas, Mexico, and Central
America. By Cyrus LonewortH LuNbpELL. American
Midland Naturalist (Notre Dame, Ind.) 29: 2: 469-492;
March 1943.

“One new genus, Malea of the Ericaceae, 32 new species,
and three transfers are included along with critical notes on
various other plants. Among the new species are four from
Texas in the genera Eleocharis, Linum, Forestiera, and Tet-
raclea. The new species from Mexico and Central America
belong to Merostachys, a grass genus not recorded previously
from North America, Scleria, Roupala, Phoebe, Crotalaria,
Erythroxylon, Amanoa, Euphorbia, Sapium, Hypertcum,
Calyptranthes, Eugenia, Myrcia, Psidium, Tibouchina, Malea,
Ardisia, Cordia, Solanum, Russelia, and Chiococca. Transfers
are made in the genera Neea, Thamnosma, and Sapium.”

Studies of Central American plants. III. By Pauw C. Stanp-
Ley and Juuian A. SteverMmark. Field Museum Botanical
Sertes 23: 1: 1-28; Jan. 14, 1943.

Contains descriptions of one new genus (Pachecoa, a legum-
tnous shrub) and 35 new species (eight of them trees) of 19
families. The material was collected by the authors in Guate-
mala.

Notas a la flora de Colombia. V. By Josg CuaTrECASAS. Rev.
Acad. Col. Cienc. Exactas, Fisicas & Natyrales (Bogotd)
§: 17: 16-39; 3 plates, 22 text figs.; January—June, 1942.
Descriptions of new species, varieties, etc., in the genera

Espeletia, Culcitium, Senecio, Mutisia, Weinmannia, Poly-

lepis, Brunellia, Trichilia, Picramnia, Halenia, !‘f_\'[:erf{um’

and Cavendishia.
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Vocabulario de terminos vulgares en historia natural co-

lombiana. By Hermano Aporivar Marfa, R
! : . Key, Acad.
Col. §:17: 4<_3~60; JanuaryJune, 1942, i
1 he current installment of this valuable dictionary contains
entries 927-1114, Batatilla~Bocachico del Magdale;la. -

Ceroxylon ferrugineum André, the Salento waxpalm. By
Miriam L. Bomuarp, Journ. Wash, Acad. Sci, 33: 1: 1-8;
Jan. 15, 1943.

“Recognition of André’s publication establishes the botani-
cal identity of the distinct species of waxpalm that occurs on
the western slope of the Quindio [Colombia], in the region of
the town of Salento and of the rivers Boquio and Quindfo. The
full extent of its range is unknown. The elevations at which it
grows may be placed, from available data, at 1600 to 2800
meters. The material thus far collected in the Salento area is
quite uniform in character. André’s brief description, sub-
stantiated by his own and later collections, appears to be suffi-

;:{ently adequate to validate the name Ceroxyion Sferrugineum
ndré.”

Notes on American Euphorbiaceae, with descriptions of
eleven new species. By Lrox Crozar. Yourn. Wash.
Acad. Sci. 33: 1: 11-20; Jan. 15, 1943.

The new arborescent species are in the genera Phyllanthus,
Croton, Senefeldera, and Pedilanthus; they are all tropical
American. Gymnanthus texana Standl. is shown to be Fores-
tiera reticulata Torr. (Oleaceae). :

Exploraciones bot4nicas en la Guyana venezolana. I. El
medio y bajo Caura. By LieweLyy Witriams, Pub. by
Servicio Botanico, Min. Agr. & Cria, Caracas, 1942. Pp.
468; 674 x g; 53 plates, 2 maps,

This is a valuable contribution to the knowledge of the
region of the middle and lower Caura River, a southern af-
fluent of the Orinoco. Part I consists of an introduction (pp.
7-12), a descriptive account of the auth.or’s explorations
(13-100), notes on agriculture, transportation faci ities, and
climate (100-119), and a summary (121-141) of the principal
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forest and agricultural products. Part II is chiefly an an-
notated list of the genera and speces of the Caura (145-400),
followed by a check list of the vernacular _at?d scientific names
(401-426), and 40 pages of index. Mr. Williams has an excel-
lent backeround of tropical experience, not only in Vt_:neauela
but also in the Peruvian Amazon and southern Mexico.

The taxonomy of the monogeneric tribe Elvasieae (Ochna-
ceae). By Joun D. Dwyer. Bull. Torrey Bot. Club 70: 1:
42-49; January 1943.

Elvasia, with seven described species of shrubs and medium-
sized trees, is limited 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 of stigmatic
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 brevi-
pedicellata Ule and E. essequibensis Engl.

Kaieteurea, a new genus of the Ochnaceae. By Joun D.
Dwyer. Bull. Torrey Bot. Club 70: 1: §0-52; January 1943.
Kaieteurea, with one known species, K. Gillyana Dwyer, is a

tree or shrub known only from Kaieteur savanna in British

Guiana. Though similar to Ouratea in vegetative habits and

structure, it shows marked differences in its flowers and fruit.

The torus becomes lignose 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 VAsconcEeLos
SoerinHO. Arquives do Inst. Pesquisas Agronémicas (Per-
nambuco, Brazil) 3: 26-33; 11 plates; 2 maps; 1941.

y The various vegetative zones are delimited, described, and
llustrated. There are notes on the principal species, particu-
larly the trees, but for many of these only the common names

are given.
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Penao, Cnidoscolus Marcgravii Pohl, novo recurso oleifero
da Bahia. By Grecorio Bonpar, Bol. No. 12, Inst. Cen-
tral de Fomento Economico da Bahia, 1942. Pp. 16; 614 x
834; 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 of its botanical characters and taxonomic
identity. In respect to the latter the last word has probably
not been said. The tree was first described by Soares in 1587
under the name Pino and is commonly known as Pendo in the
cacao zone of southern Bahia where it is abundant. A distinct
peculiarity of the tree is the presence of projecting cushions of
urticant hairs on the branches and patches of spiny and
severely urticant reduced branches scattered on the trunk. It
is well known to local woodsmen that contact with these out-

wths produces inflammation that lasts for several days. The
wood of the Pendo is in demand for refrigerator insulation; the
edible seeds yield a semi-drying oil—B. E. DarLGREN, Field
Museum.

Estudo do lenho de algumas espécies florestais de Timor.
By Jos£ Pacueco pE TORRES. Revista Agronémica (Lisbon,
Portugal) 29: 1: 56-86; 5 plates showing 39 photomicro-
graphs; 1941.

Contains detailed description of the macroscopic and micro-
scopic features of thirteen woods, as follows: (1) Parinarium
corymbosum Miq., (2) Intsia amboinensis Thouars, (3) Ptero-
carpus Blancoi Merr., (4) Canarium moluccanum Bl (2), (5)
Garuga floribunda Dene., (6) Dysoxylum caulostachyum Migq.,
(7) Melia dubia Cav., (8) Dictyoneura aff. philippinensis
Radlk., (g) Pometia pinnata Forst., (10) S:e.rcm’_m foetida L.,
(11) Calophyllum Inophyllum L., (12) Terminalia catappa L.
(), and (13) Memecylon sp. (?)- ’ _ ‘

The vernacular names given are: (1) Ai Béssi Mutim, Pau
Ferro, Pau de Manufai; (2) Ai Béssi, Pau Ferro; (3) Ai Na,
Pau Rosa; (4) Ai Quiar; (5) Ai Feu; (6) Aj Seria; (7) Ai Mara;
(8) Ai Cnia; (g) Al Mara; (10) Ai Nita; (11) A1 Sampalo; (12)
Ai Calesse Catapo; (13) Ai Siba. e

Each anatomical description is illustrated with photo-
micrographs of the cross, radial, and tangential sections at
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30 X or §5 X. There are also notes on the techn
and uses of the woods.

A list showing the location of the principal collects
Verbenaceae and Avicenniaceae. By H. N
N. Y. Botanical Garden, Feb. 20, 1942. Pp. 46:
photo-offset printing. Price 8 §¢ net. o=
“A preliminary record, alphabetically arranged, of th

tion, as to institutions and herbaria, of the material of

collectors and combination of collectors as found by the
during the course of his monographic studies of these
plant families during the past twelve years.”

The known geographic distribution of the members of the
Verbenaceae and Avicenniaceae. By H. N. MOLDENKE.
N. Y. Botanical Garden, March 12, 1g942. Pp. 104; 832 x
1034 ; photo-offset printing. Price $1.00 net.

“Users of this list must clearly bear in mind that 1t 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, varieties, hybrids, and named forms of the two plant
families, Verbenaceae and Avicenniaceae. Some names herein
included may later prove to be invalid or to be synonymous
with others here included. Many additional species and
varieties still remain to be studied and will be included in a
later edition, since it seems very probable that these two
families contain fully 8o distinct genera and over 3ooo species,
varieties, and forms. The known ranges of many of these will
doubtless be considerably amplified as more herbarium 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. B'-y
H.N.Movrpenke. N, Y. Botanical Garden, March 14, 194;”2;-
Pp. 595 834 x 1034; photo-offset printing. Price 85¢ net.
A new and revised edition of a previous paper (1940) and

its supplement (1941). The present work contains about 4700
names.
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_During the past six months the members of the Costa
Rican party of the Latin American Forest Resources Projécf
explored portions of these cloud forests from Cartago as far
south as the treeless pdramos that lie atop the Cerro de la
Muerte. How much further south the Oak forests extend
along the Cordillera cannot be stated definitely, but it is
probable (and this supposition is supported by distant views
from the air) that they continue south—perhaps interrupted
by treeless areas on the summit of Cerro Chirripb, to or
beyond the Panama border. ’

There is no well-defined lower altitudinal Limit to these
Oak forests. Quercus descends the ridges to at least as low as
3000 feet on the Atlantic side and 5000 feet on the Pacific
side, gradually merging into the mixed evergreen rain forests
of the tierra templada. At 60007000 feet Oaks begin to pre-
dominate, and from 8coo up to over 10,000 feet, where woods
abruptly terminate in paramos, the forests are nearly pure
Oak. They reach their optimum development on the rounded
crest of the Cordillera at elevations from 7500 to 8500 feet
where they grow in a luxuriance probably not 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 Quercus copeyensis Muller, whose

leaves are entire, ovate, 3—4 inches long, and whose’acorns

are very large and round. The bark varies from a type su
gestive of Post Oak to extremely scaly, like Shagbark H?ckhor%*

The wood resembles White Oak in its texture and )romine’é

rays, but is somewhat harder and denser. It is IOCL.” 4 mllnd

Encino or Roble, Other Oak species present in limited)( i

ties include Quercus borucasana Trelease, 9. aaata g;‘af;t'-
an;l .@,;ugeu;faqfoﬁa Liebm. IR AT

n the region of its opti 9
yernsis rcachgcs trcmem?g»)::nl‘i]zn(:s Li?;'r]‘:ir)rl}men{’ el

. : s sizes. argest tree actuall
measured by the party was 96 inches d.b.h. and about Izg
feet high. Many trees reach or exceed these dimensions, and
clear lengths of 80 feet or more are common The la’-an
trees, which presumably are very old, have buttressed tl)gESt
and often are hollow-butted. , s+,

Typical of the excellent timber form of the medium-sized
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oaks are the following measurements of a tree felled to obtain
wood samples: No. 6002. Not buttressed. Stump height 4 ft.
D.b.h. 31 in. Top 1st 16-ft. log, d.o.b. 26 in. Top 2nd 16-ft.
log, d.o.b. 24 in. Top 24-ft. log, d.o.b. 22 in. Top 22-ft. log,
d.o.b. 20 in. Total clear length 82 ft. Crown length 35 ft.,
width 40 ft. Total height 117 ft. No visible defects. Log scale
(Doyle Rule) 1535 board feet.

In the absence of applicable volume tables, figures on stands
per acre can be little more than estimates. Sample plots,
however, indicate that there are individual acres that will
contain at least 60,000 board feet, and extensive areas that
will run 20,000 feet per acre. An average stand per acre of
10,000 feet for the entire type is believed to be very con-
servative.

The Oak forests are distinctly two-storied, with the Oaks
dominant or “emergent.” The second story, which seldom
constitutes more than s per cent of the merchantable volume
of the stand, includes Arrayén (Weinmannia pinnata), Lorito
or Ciprecillo (Podocarpus montanus and P. oleifolius), Quiebra
Muelas (Drimys Winteri), Magnolia (Magnolia poasana),
and several Lauraceae known locally as Ira and Quizarra.

There is a dense understory of dwarf palms, tree ferns,
bamboo, and small trees largely of the Melastomaceae. The
ground cover is composed of an infinite variety of herbaceous
plants and ferns. Mosses, lichens, and liverworts are abun-
dant. The limbs of the Oaks are laden with masses of brome-
liads and other epiphytes, and great vines often climb to
the treetops. One accustomed to the forests of the temperate
zone would find it hard to believe that he was actually in an
Oak forest. Much of the time these high mountain Oak
woods are shrouded by clouds and bathed in misty rain.
Save for the soughing of the wind through the treetops, an
unearthly silence prevails.

Until recently, these unique moun tain Oak forests were so
utterly inaccessible as to be in no danger of destruction.
Now, with the development of the Inter-American Highway,
whose route traverses the heart of the Oak forest for many
miles, the situation has changed. Unless steps are taken soon
there is a real danger of destructive exploitation. At the very




4 TROPICAL WOODS |

least, a strip along both sides of the highway should t
aside as a Costa Rican national forest or national p" ' }:, Shd
so preserved for the delectation of the thousands of tou 5
who, once the war is over, will drive over the IDtE{’—AH},‘éﬁéﬁl
Highway. R

REDUCTION OF CASTELARIA BRITTONII
SMALL

By Joserr MoNACHINO
Merck Research Laboratory, Rahway, New Fersey

Info ' ] 1 .
Smafl'ri:‘atrﬂoen]atbl-;ar; te;;pgm?eﬁs with Castelaria Brittonii
: n ories of Merck & Co., Inc, Rahwa
N. J., did not show the evidence of the biological-chemi zi
effects observed in all the other members of Castel C—-
Castelaria) hitherto tested suggested a careful exam‘?a =
of this species and resulted in the discovery that it dmatlon
belﬁong in the family Simarubaceae. The floral charact(:'ss 305
ncl);ngt\:n_f(i;:n 'reg_ularly to any of the known families of liv'u;g
%{, Sy ey did recall, however, the anomalous genus
fa;mo]:_i:”;l{:: ?;l fh;}Sc:lanaceac- Engler and Prantl’s Pla?azen

n classifies Hengonia next to this gen 5
::g::é{é"{of;?alt_'crlba;n LF}‘} edde Report. 18: lgzo.ulsg’;fzn)dwfijﬂf%?r:g
il = 1}:;Jrqt .f:’r.‘:pr: specimen of Castelaria Brittonis
Cub. 166, 1566 i 4o corieat. gentis ¢ ptihicl

o . c s in whic 3
Rulrér;n;:l_bﬂ?:'f;.‘:in cumpl:auce,lthen, with the lntgi-::izs::;
e e ature governing priority the proper b
Ha’rma;:iaﬂ izm]:;ia B;m'(m”{) : :
Henaonia' aced in Sapotaceae by Grisebac
: ‘ ) se
llj;)n‘l; T::i :: ;onnects‘ Sapotaceae with ﬁ'l)’rsin;2;2e)(\:r}:g
Uhas i E},)eag in this family with question in Ben-
places H. aﬁé'ﬂjﬂﬁ&ﬁd ezirz;ml?iagftairtum- P;'Of‘?ﬁﬁf-”‘ i
nitely in Sapotaceae. ’I?he ﬂowe::s s adion e
petalous, the epipetalous stam a gamosepa}““*‘ el
[ e B ens alternate with th &
o ;-x:;;:i ffh(,_ ovary one-celled with a single bas‘:lici}mi]la
amily position of the gen 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 Espadaca Rich., Goetzea Wydl.,
and Coeloneurum Radlk. in the West Indian section Cestreae-
Goetzeinae in Planzenfamilien. The examination of a single
leaf, of the midrib characteristically swollen near the base of
the blade, in each of these genera 1s 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 1s in harmony with that of Henoonia.
Henoonia is generically closely allied to Coeloneurum, and it
will be difficult to disassociate these genera from their relatives
in Cestreae-Goetzeinae, including even the markedly zygo-
morphic flowered Espadaca (placed doubtfully in Verbenaceae
by Bentham). Notwithstanding that Henoonia by itself seems
better taxonomically in Sapotaceac, 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 Paut 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
made first by Mr. W. 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 cm. diam. et ultra, practer inflores-
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centiam omnino glabra, ramulis rigidis crassiusculis fusco-
brunneis subteretibus; folia breviter petiolata coriacea
sx:it;lumlda, _petmlglcrasso ca. § mm. longo plus minusve m_argi;
Fa o a_iﬂn‘ma oblongo-elliptica 8-12 cm. .longa 4-5.5 cm.
lata, apice rotundata vel obtusa et emarginata, basi acuta,
e rosiathas aerviaeaas e
R , nervis lateralibus utroque latere
gracillin atis prominulis, venis vix elevatis laxe
reticulatis; inflorescentiae terminales et axillis superioribu
axillares multifiorae corymbosae dense pilis minﬁrit ate t'.s
bus pilosulae, floribus brevissime crasseque edilj:ell o
alabastris oblongo-ovoideis; calyx profunde di\ﬂsu :US,
mm. latus, lobis orbicularibus ciliatis fere qiabris?, .513
§ mm. longa oblongo-lanceolata attenuata extus leikions
hisl}_miula_; stamina numerosa, filamentis crassiuscuiisreszfsrj(r:
3&:::’{1':: aa;;;;'c]l)f:si”:nmum,c locuiisR bilocellatis; ovarium
L o-villosum.—Costa Rica: Prov. é
Ifmi;ll:, Irjmrr_h of San Is;dro del General, One-hal\; I1'1Si?: 5{)(:.]8:}:;
of the Pan American Highway right-of-way, alt. 7
rain forest, clayey loam soil Fune 5 t’- oy
{ s il, June 11, 1943, W. A. Dayton
g n;l}"l:)u]r _31:’(9 (type in Herb. Field Museum) K
longitudinal ﬁssu::js. I;?el:":?fm::Bark brownish gray with
16}32:5 in the herbarium m_*'t;‘:“{j'*il-‘lﬁ _3150 i 5}.'-"&(‘3“113“ N
ceived 13 years ago from H. ] c\l ale bc}ulol of Forestry re-
Ries and Ll L:! . Marks of Golfo Dulce, Costa
O P et km“{:nie fi:om the nearby mountains.
from the Guianas through t : fl- e d_ozen Species,Tanae
B =il A l_l"}i){)itfil Brazil to Peru. The Costa
Benth. of Brasi, but Ll_[.#w: F V. obovata (Nees & Mart.)
e in,re:}n?]at in several respects. All
b}' minor characters that a%e :‘:m il bt scparated
portant. With none of the kn Pparsnty ol R
Rican tree agree, and its gefJgfaw?{ SIJiB{:wS C!oes _the St
phical isolation is so great

that the ge

t genus could sca

t g scarcely 7

b cely have been expected to occur

Nore. | hav
X . ave not seen the o0
the Marks' sample is ¢ wood of the type of Fant if
Rica, in "lmémg;, }::5 of that genus. 1 have identified oth;m{;gﬁarfémwmc’obm
Hunidas ] R— one obtained at a sawmill by Scho]tcnwa dsB [t:‘o sta
2. J. R. nd bBarbour, as
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NOTE ON VANTANEA BARBOURII STANDLEY
By Wirriam F. BARBOUR

Ira Chiricana (Fantanea Barbourii Standl.) was first dis-
covered as a sawmill sample by John A. Scholten of the
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 José
to San Isidro to collect Ira Chiricana and several other
species whose :dentities were in doubt. We were fortunate
enough to obtain botanical material with flowers and im-
mature fruit, and also took wood samples from the same trec.

The valley of the Rio General, which flows south between
the Cordillera de Talamanca and the Pacific coastal range of
hills, is a particularly rich collecting ground that has not been
thoroughly covered by botanists and had never been visited
by foresters until the arrival of the members of the Latin
American 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, s far as is now known, is con-
fined to a relatively small area on the rolling hills near San
Isidro, at elevations from 700 to 800 meters above sea level.
1t i found in patchcs, associated with Campana (Laplacea
semiserrata), Comenegro (Hieronyma oblonga), Chancho

Blanco (probably Guethalsia meiantha), Colorado (Nectandra
concinna), Volador (Persea Austin-Smithii), Alasdn (probably
Ormosia toledoana), Laurel (Cordia alliodora), Maria (Ca!’o-
phyllum brasiliense), Mayo (Vochysia Sfervuginea), Gallinazo
(Facaranda sp.), and various trees of the Lauraceac and
Leguminosae. . g

Tra 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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more in diameter, with 40 feet or more of clear length, are
not uncommon. Its fairly hard and heavy reddish brown \;rood
has a good local reputation for strength and durability and
is being used for bridge timbers on the Inter-American ¥{ h
way, which traverses its range. o

KEYS TO AMERICAN WOODS (CONTINUED)
By SamukiL J. REcorp

The two keys in this 1
_ ys 1 s tnstalment ' i
respectively, of the series begun i ar; the eighth and ninth,
D(:L‘:."?‘.‘-.huv 'I 16472 'Ih 1 5 o . ?'Optfaf WGOdI NO. ?2
TR 942. Those in preceding issues are: (No 72-)’
'--“:1 \g-porous woods. IL. Pores in ulmiform or wavy tar; en
-.:1 :.mfcm‘znt. III.I[’ores in flame-like or dendriticga?‘“.
rangement. (No. 73) IV. V. . 7 e
e - 73 . Vessels virtually all
coele RO : : solitary.
e ._I‘ _‘\\.rh spiral thickenings. (No. 74) VI. Ves ll')f _V.
scalariform perforation plates. VII. V. - Vessels with
Sitiing. The g te intenci bl 3 VESspls with very fine
Recas . e ed for use in connecti D
of "1.1&":1&:'?3}11111“? lem’;"” of the New World Whergznm“::];
SLLNE ah: ical features are well il R
's:'“";i}?;;‘-.p}:}tf:s following p. ¢88) ustrated by photomicro-
/ . Vessels with o};; osite ) :
applies to 100 Apossieior, “a‘}ar{fﬂm pitting. Thi
vggeis “-] c:\r«nnz‘lmcd genera of g2 t‘ami]ies.PFor f-vooc}ilsjs k'c{
et Q_; tact 1h? feature shows to best advant N
thehcharac.r:f‘r:i?ns' When the vessels are virtually all1 a%e i
it Idic pitting can usually be seen in the 50 ilta!Y
S lm erlapping members of the same ve ]Wa s_of
S also in the cross fields of ray e (_radlal
vessels. ray cells and adjacent
IX., Woods wi,
A as with conspi
has followec picuous rays. Preparati :
thrard':\f‘c}fl the general plan outlineg in KBI :i)f s e
Sl /ent:ﬁcatmn of woods with dadswell and
o spical Wioods 48: 1-30). Th . conspicuous rays"
scope and applied to 50 families, study was world-wide i
to 5o families, each of which was b Fﬂ'n
riefly

l.‘l(."si.‘“bf_\l. ] ht p y
. I

rays of C{)njunr' !
- e 1Ve ¥ ; .
are omitted. tissue associated with included phloem
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VI11, VESSELS WITH OPPOSITE OR SCALARIFORM
PITTING

! a. Vessels virtually all solitary (pores rarely in contact radially)... 2
b, Vessels hiot all Solitary v e scsmmeswinnenprmesanizye st 33

» a. Stems with included phloem. «.ovovvens Doliocarpus (Dilleniaceae).
b. Stems without included phloem. . .ooocveorenriees s 3

3 a. Rays in part large (usually more than 7 cells wide) and conspicu-
e e o ida s g T d wieieem v S 4
b. Rays not conspicuous, though often distinct. . . «.co.ovoreeee 9

4 a. Rays mostly homogeneous. Frequently ring-porous.
Quercus (Fagaceac).

b. Rays decidedly heterogeneous. Diffuse-porous. « o ooosesserees

s a. Fibers with simple or indistinctly bordered pits.
Hedyosmum (Chloranthaceae).
b. Fibers with large bordered Pits. . ocococnacueaeeroorrtt 00 6
6 a. Vessel perforations simple in part; scalariform plates few-barred.. 7
b. Vessel perforations all multiple; scalariform plates mostly many-
T e N S B O O S
7 a. Pores large. Largest rays 12-10 cells wide; pits to vessels medium-
sized; raphides common. Parenchyma abundant in fine lines.
Curatella, Davilla (Dilleniaceae).
b. Pores small to minute. Largest rays up to 8 cells wide; pits to ves-
sels large; raphides absent. Parenchyma sparse.
Macleania, Thibaudia (Vacciniaceae).

8 a. Rays often 8-15 (20) cells wide. Vessel-ray pitting coarse.
Metteniusa, Poraqueiba (Icacinaceae).

b. Rays infrequently up to 8 cells wide. Vessel-ray pitting not coarse.
Cornus florida (Cornaceae):

a. Vessel perforations exclusively or predominantly simple. ...
b. Vessel perforations exclusively or predominantly multiple. .. .-«

10 4. Rays rarely over 2 cells T PN B L SR
b, Rays 1—4 (6) T R T e B R S e e 12

11 a. Ring-porous. Rays virtually all uniseriate; homogeneous or nearly
I W e Ut RO o Cuastanopsis (Fagacear.).

b. Diffuse-porous, Rays frequently biseriate; decidedly heterogen-
Tl e SN P SRR Cassiponrea (Rhizophoraceae).

12 a. Fibers with simple or indistinctly bordered pits. Parenchyma
sparingly paratracheal. s .oooooonsenes Ocdematopus (Guttiferae).

b, Fibers with distinctly bordered pits. Parenchyma reticulate.
Hieronyma (Euphorbiaceae).

13 a. Vessel-ray pitting very fine to medium. ..«
b, Vessel-ray PItting CORSE- s s ykbastnsspssssnssanimes 10807 26
14 a. Rays homogeneous or with very few upright cells. . .ooooeeee 15
b. Rays heterogeneous, typically with many upright cells. ..ot 16
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A it i s b. Vessels without spiral
: ceiiieesaesnSymplocos tinctoria (Symplocaceae), _ Vessels without SPIFals. .« « o covuviniorearmnmrannesrresit? 28
potieead) 28 a. Rays virtually all uniseriate. Perforation plates usually with less

than 18 bars..ocoon ciiiiiinoee.. Hamamelis (Hamamelidaceae).

b. Rays often 2 cells wide. Perforation plates typically with more
than 15 bars, . . Liguidambar of Central America (Hamamelidaceae).

b. Rays all uniseriate or ially biseri i
a) ate or partially biseriate. Vessel perforati
widely spaced. Oil cells present in parenchyma stgznd;.mcn i
Capsicodendron (Canellaceae).

= 16 a. Perforation plates sh

] A plates short, rather few-barred. ...

[ ), Perforat TR e i S 1 ; : N 2 : _E

| A R: T plates long, many-barted., . ... v owmnrrareime s 23 29 a. Fibers with very small simple or indistinctly bordered pits. Uni-

| o :; :’::1:?1:31 not oyer 2 ccllls wide. .. .. Fendlera (Hydrangeaceae) se:ll;t:; rays few; distinctly upright cells few or absent. Pores thick-

| - Rays frequently 3 or more cells wide. ; : walled. . ... i e mue e iarens Rhszophora (Rhizophoraceae).

_ i M IR eerte feta il et b e B S s i 18 ¥ - okt b Vhiiact

I Ates fow ::1;1 1:):‘5 ‘;}:I:ssitl‘dtff. Ef slender procumbent cells; uniseri- b ELI;CTSO\:; ht;:;;g;:{r:énctly bordered pits. Uniseriate rays numer- n

: A . Vessels without spiral . e e o iy s s v e e A AT 3
b RS rave el PItals: i ouin oL et L :

I unli]sfa:-&i‘::h:i. rays \‘:Hh}mt strata of slender procumbent Ccils- 2 10 a. Multiseriate rays with strata of slender procumbent cells; sheath

1= ; < " “" umerous, oiten tall, "o o= L3 ' 0 b

I in tips of members. . Il. Vessels with fine spirals, at least b Rilt]lslt?s‘::sr‘l:::e .ra}'.s w1th0ut strata ofslender Procumbent .clelllls'- %
|y TR i : b e S A e A E DA LS A i o i a . i

(G 19 ;‘ i)t‘rr’urﬂtl!ons simple in part. . o Myvica (Mysi s sheath Cells PrESEnE, & uis oisisn sy sns =gt ay s e v e e et 32

i N a. rf’l:“” pogns Hﬁ R T PRI ot e _\rlcaceai), 31 a. Parenchyma very sparingly diffuse. Vessel-ray pitting opposite.

I 20 a. Fiber pits small, exceeding num WASEEE SIS 2 Staphviea (Staphyleaceae)

[ § 3 erous. Perforat : : Staphylec aphyles ).

i r‘hzm the bars. Vessel-ray pitting very fine m;zf{fc? no wider b, Parenchyma rather abundantly diffuse to reticulate. Vessel-ray

I b L[T}‘“d‘d e e Cliftonia C.y::’”arfcq“eﬁ;]tly pitting scalariform. .. oooco oo Symplocos (Symplocaceae).

! 0. Fiber pits large, fairly ) ¥ ] 1 1 1

I er pits large, fairly numerous, Perforations usually threc} :’i‘mic:ae)- 32 a. Perforations simple in part; scalariform plates short, rather few-

BATTA L . occrvie b b s e Cavendishia, Psammisia (V acciniaceae).

long, many-barred.
Viburnum [Caprifoliaceae)-

at least in part, and not

as wide as the bars. Vesse 1tti

de as the bars. Vessel-ray pitting medium, Pores not crowded

C : b. Perforations all multiple; plates
ornus (Cornaceae),

L 21 a. 1)'.{1 ["](‘}1"]" a '1}] i Sscl-ray ng not s iy I ;;
L1 yIma g Und{lﬁl. \'("'r' ~TAY pitti 1
-I EY p'“f g L'Cﬂ[ﬂnfﬂ . 'ibers i i ;
3 a,_ScalarlfOl m P

often with spirals
b. Parenchyma: i =T v o Escalloni 3
« Parenchyma very o - Lscallonia (Escal
. form. ;.-i;,t_r:\:f_? sparse. Vessel-ray pitting often ﬁl('lel siﬁ?la’mae). conbfined toamallest YEsSels. .. vu v vismiiie st 34
L e ‘-| ithout spirals. . Gaylussacia, Vaccinium (‘gac:in?nc' ) b. Scalariform perforation plates absent or confined to smallest
22 a. Rays typically uniseriate N 1aceae).
& b. Rays frequently 7 c:r -“L,;‘;nd biseriate. . . Fiburnum (Caprifoliaceae) vcssel? """"" SR 7
3 y'3or 4 cellswide: . ..., 000 ' ‘ 34 8 Rays in PArt CONSPICUOUS. + < cooooe ooz s torsrinte 20T 38
""""" 23 b. Rays not conspicuous though SFLan ISTIEE (v o s v o on v sicaain i 43

heaths of square or upright cells
of slender procumbent cells. Late-
arrangement. Ribes (G rossulariaceae).

P I arenchyr 1 Iy §pars Vasice : d
s Yina very [‘I. - ntric an (l]ﬁ = R'l\-’ £55 ”lilﬂ
: as1C 1
3 iJ use, SI

| 2c cells b
=5 LCUE IllL"iJ, More P L 1] ) . .
¢ re or less ring-porous; largest pores medium.-sized 35 a, Wide rays with multiseriate §

surrounding one or more Cores
wood pores tending to ulmiform

|
b. Parenchym Y oy 3
lt sl li:.;i:;“i:lhm' Rays often over ac Son"lf::}t?:g (Ericaceae).
S high, PO T | 23 2 Ty .
. Ve T ores all small to minute, RN b. Rays without multiseniate <heaths, Pore arrangement not ulmi-
I MSETIRLE Tays Jew: 1r 3 . FRe s b e AL R [ e
cells ¥§ tew; multiseriates with many slende 4 T e e S N R e AL 36
b U s2ayea'alals _ : er procumbent 2, S : v
| . Uniseriate rays mumer o o oy sslens e Cléthra (Cloth 36 a. Fibers with distinct to conspicuous bordered pits; not septate. ... 37
|! procumbent cells erous; multiseriates with few or no slcn;iieac)' b, Fibers with simple or inconspicuous bordered pits; abundantly
i 35 a. Perfor: e AR A sentatai b 1RAREAI PETE S laee xS Eas PRSI SR S od e =¥ ¥ 222 40
¥ 3 orition plates with Widalv Sosrad 4 sl PRy AETATL PR e brsles xSy AR S S
; i;zt'w—-m i ray cells. idely spaced bars, Raphides sometimes % 37 a. Multiseriate rays homogeneous or neatly 80 . whueeanenrsnn 38
. Plates with very - 50 30 in g sl pinyiaihwls oty e ; et 1 R T i
s with very closely spaced bars, Ra )hidﬁ“mi;ua (Saurauiaceae), b. Multiseriate rays dtstlt:lcﬂ)’ heterog'eneous. ez o 39
PO ADeenit. 38 a. Many rays 1-3 cells wide. Perforations mostly simple. .
Fagus (Fagaceae).

y scalariform.
Platanus (Platanaceae).
fibers often with distinct

Heartwood chalky white.
Tlex (Aquifoliaceac) .

Styloceras (Buxaceae).
b. Few rays 1-3 cells wide: Perforations mostl

b a. Rs

e :.‘ s normally not over 2 cells wide
. \_. ys often g or more cells wide., , .., . .. oo 54
7 essels with spirals in tips of members

Franklinia, Gordonia (Theaceae)

39 a. Pores radially arranged. Vessels and
spirals. Parenchyma rather abundant.

(¥
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b. Pores not in definite radial arrangement. Vessels and fibers with-
out spirals. Parenchyma absent or very sparse. Heartwood red-

dish or Drowsisho: o ik e sim s s Turpinia (Staphyleaceae).
40 & Rays in part with gum ducts. . Dendropanax, Oreapanax (Araliaceae),
b. Rays without gum QTS+ 65 s s s b s Farap e b e et e e PP 41

41 a. Pores often in long multiples, appearing in distinct radial arrange-
ment because of the close spacing of the rays.

Carpotrache (Flacourtiaceae),

b. Pores solitary and in small multiples notin distinct radial arrange-
ment, the rays being less closely spaced. . ... ..o . ool 42

42 a. Perforation plates with rather few, widely spaced bars. Paren-

chyma sparingly diffuse, the strands often with several large cells.
Mollinedia (Monimiaceae).

b. Perforation plates with many closely spaced bars. Parenchyma

apparently absent. ., .......vuerenna. . Amphirrox (Violaceae).
432 F‘!bers with distinct to conspicuous bordered pits. ... ......... 44
b. Fibers with simple or indistinctly bordered pits.......... ..., 51

44 a. Ring-porous. Late-wood pores in dendritic arrangement.
Castanea (Fagaceae).

b, Diffuse-porous. Pores not in dendritic arrangement. . . .. . .. e L
45 » Parenchyma reticulate. .. ........oooooirinn b 46
b. Parenchyma not reteulate. .. .. oo i s s misli s i 43

46 a. Raysall 1 or 2 cells wide and very high; without strata of definite-
ly procumbent cells, Intervascular pitting coarse, opposite;
Peridiscus (Flacourtiaceae),
multiseriates with strata
.............................. 47

47 [‘ :««rh with scalariform pitting. .. ... .. Aextoxicon (Aextoxicaceae).
- Vessels with fine, more or less opposite pitting, .

b. Rays 1-4 cells wide and not very high;
of definitely procumbent cells_ .

PRy Halesia (Styracaceae).
8 2. Rays distincely 2-sized, the larger often 3 or 4 (6) cells wide. . . ... 49

- Rays not distinctly 2

-sized, being mostly 1 or 2, infrequently jor
e LS A i e SN NS 50

49 &, Pores medium-sized ; i
9 A I:t'l_"ﬁf..‘u;un:-g.wl,d in part; mostly in radial multiples of 25
“iervascular pitting opposite, Uniseriate rays tall,

Turpinia (Staphyleaceae),

4, cells wide

b. Pores small to mj i
¢S Smail to minute; mostly not in multiples. 1
pitting scalariform. Uniseriate rays | s e hine

$0:4. Spirals o 1= ow. . Excryphia (Eucryphiaceae),
3 ‘,“:l ‘(.-E)m_mfm in tips of vessel members. Intervascular and
esei-rey pitting scalariform in part. Vertical gum ducts sporadic.
S Liguidambar (I?amamelidnceae).
Bers. e £ry rare occurrence in nps of vessel mem-
ers. Intervascular and vessel-ray pitting typically opposite,

Gum ducts ghse
e absent. . ., .« ++ . Nyssa (Nyssaceae).
.......... S S R Al

o

). Spirals 5 bsent,

renchyma more or less reticulate

No. 75 TROPICAL WOODS 13

A AR A e don[yms L e e 53
ynchyma nOt fetCUIAte i caavvacaranqmeers
. g?:v:‘th llrring‘s distinct. Vessels sometimes with spirals; tyloses ;
e mmon to abundant, Parenchyma cells large. Nothofagus (Fagaceae).
b g)romh rings absent or indistinct. Vessels without sp1ralé; tyloses 5
: apparently absent, Parenchyma cells small. Belangera (Cunoniaceae).

51a.Radia1gumductspresent ................. g.;
“ b. Radial gum ducts absegt ...... SR atas Sy
nlarged about ducts; uniseri ; i
i Il};ry;snflmerrﬁus, closely space,d ...... Campnosperma (Ar} acartfi)l aceae).
b. Rays not distinctly enlarged about (:cti:cts; uniseriates few. Per-
, 1 idely. spaced. .
bRt mt?)i:::’i:j;a::m, yDiSymupamx, Oreapanax (Ara.hm;eae).
i ini VI, 125-127.
55 a. Rays commonly with tanniniferous tubes. (See Key % ;ﬁsd;:; e
ini e s S RS R R T A 56
b. Rays without tanniniferous tubes. ... A S e e 5
56 a. Oilycells present in rays. .. oo.eoesere e Talauma (Magmjha‘:ea??
R e S o e el e
57 :' (F)':L::s ':eﬁtate, at least in part, Parenchyma sparse or apparently "
R e e R S E O O 53
b. Fibers not septate. Parenchyma yarious. « . ..« coxte - ”
3. Vessels with spirals. More or less TING-POTOUS . -« w oo visanse - @
b, Vessels without spirals. 'Dﬂ"t’u:se-pog.\usail. 1;“3 wwdpom ;r;c.miy
59 a. Vessel s jrals fine and indistinct. mw s e A

't in multiples. Scalariform plates few . . .
b. I%’c;;:l I:pira!l: rather coarse and very distinct. Late-wood pores

mostly in multiples. Scalariform plates few tomany........- .

: : tinles: without definite tangential
6o a. Late-wood -pores in small Gl wlf ou .. Arbutus (Ericaceae).

ATFANEEMIENT. «0 o sev st b1 : 155 S S
i zt'::a:i(f:ffo :::v(;*&g:rﬁ: ongmm:;i;ar; microphylia (Flacourtia_cea?;
61 a. Rays 1 or 2 (3) ccllsw:de o
; sften 3 or 4 (5) cells wide, . .v . A R
622 g:i: ohc:tlir biseriate, with strata of prt:cumbc'r;ittccelis. Pores
iy {9 3 .l ily 0 . ‘
very numerous. Inervaseat BCR L ol (Avalinceac).
sstly uniseri ithout strata of procambent cells. Fares
s umeur;-a;gt‘:;vazcular pitting mostly gcalmfor-m:
Sy Brunellia (Brunelliaceae).

_ G multiples. . .. ol Ity

a. P rarely or not at allin 1?:1’3 I S e 65

7 i‘; P:::i, frqu;nﬂ}’ in long multiples. . .« - - cell Thigh; procumbent

64 a. Growth rings \ﬁrel!;deﬁnEd- Raysup :;g:se. ;"ibegra! goc::.sionally
cells long. Parenchyma spuringly GFVE 7, g
SEPLate. ... aeem et pned, Rays often over 100 cells

< ﬁ;‘ftlptmnugg absent O P ort. Parenchyma apparently absent.

; Violaceas.
Fibers abundantly SEPLAtE. ««osiexz et i
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65 a. Pores in long multiples much flattened radially,
Arechavaletaia (Flacourtiaceae).

b. Pores in long multiples not much flattened. ........... 66
66 a. Ray crystals mostly in vertical pairs of cubical cells. Vessel perfo- .
: ;zn:\f;r;i‘;:t‘:c]l:m;nantl}' 1mmplc. wevuvsr .. Hasseltia (Flacourtiaceae)

. Ray crystals of general occurrence. Vessel perforati sdomi [
nantly multiple. , . L 6

............................... 7

67 a. Growth rings terminated by band of flattened wood fibers
b. Growth ri : Hasseltiopsis (Flacourtiaceae).
s hnngs poor]? defined.. ... .. Tetrathylacsum (Fiacourtiacc;wg.
8 a. Parenchyma exclusively terminal (the bands sometimes i i
in Talauwma) : S
b. Parenchyma otherwise., . ... ..
............................ 7T

69 a. Intervascular pitti i
as itting typ ; ite, V 1 1
pitting typically 0pp03!t(..£"\"t3.SSE]s without spirals.
5 T . \ iriodendron (Magnoli
i{itcr\ ascular pitting typically scalariform e
) Bouhe e cally Sl e e ey
7 ys all heterogeneous. Vessel-ray pitti i
ikl sel-ray pitting coarse, often scalari-
s few to numerous, Vessels without spirals
b. Rays homogeneous in part. Vesselray. pi T r:.fai:r,-;m (Magnoliaceae).
g s in part. Vessel-ray pitting f ils
otd el ) g fine, unilaterally
pound, Pores very numerous. Vessels often with spiﬂlg
SN o Magnolia (Magnoliaceae).
i ._} pitting typically scalariform. Rays up to 30 cell
In7c; : CTCL 1yma very sparse. . Laiirelia (ij o
- Intervascular pitting if bR
R SCu :r pitting not scalariform. Rays up ¢ iy
ells high, Parenchyma not sparse AR, B
Pores med: ized 4 Vsl oot s e ele
- = ium-sized in part. Ve 1 e
ores . Vessel perfor: i i
SR : petforations simple :
i‘lrr‘:\g' t ln.ttt‘ to opposite. Parenchyma in numcr} ] e
arrow concentric bands suggesting Anonacea i
gesting / eae.
h. Pores 4 f o -
; s all sma Tt g i2i0erpa (Listocs
s n.:ll.v\essd perforations exclusively nfu} (' ISSUCjir]?aceat}-
_]1 d.( ly opposite. Parerichyma in irregular ; Ilpl.et; e
i i 3 gular metatracheal ro
* L H ] WE
- Lacistema (Lacistemaceae)

',- it R ’ Elat i
3 : R:k large and_censp:cuous, at least in part
L [ 5 !mT conspicuous, [hough oftar diq!inc[l PR e o . 74
T |"I:J<"r" with conspicuous bordered pits, .., ... ... ... %
. Fibers with 1 ¥ S T s
e ers with simple or inconspicuous bordered };'I .............. 78
a. Rays virtually all maltisar {1 7 e 76
Intesva i e ultiseriate and not in co . A
ervascular pitting tending to scalariformnmﬂ PEL Hie oty
b Revs Sy 2y ;
). Rz ¥S n Jfrl.f.fofg(};’a ("\nswlochiaceae).

ot all multiser;
'riate; frequently i
ascular pite ntly .
AsCular pitting opy sitc] ¥ in contact with the pores,

gL, . S
Wsisiens tctstrothyrsus (Flacourtiaceae).
¥ spaced concentric bands, .

Anona, Unonopsis (Anonaceae),

.............................. 7

]Ilh_—:".-

h' .
Parenchyma not in bands

No. 75 TROPICAL WOODS 5

77 & Radial channels present ........ e e el A Cactaceac.
b. Radial channels P Gl ot e o dybe e T B e 78

-8 a. Rays sometimes 10 or more cells wide, Pitting opposite to scalari-
form..... s ey e e L o 79

b. Rays infrequently 7 cells wide; decidedly heterogeneous. Pitting
umiformly long 8cAlarform. oo vanaucnepmeans puenese e 81

~9 a. Rays nearly homogeneous. Small pores mostly flattened in long
FlBDIEE s v Rasae R e e Y FE L Vitis (Vitaceae).

b. Rays definitely heterogeneous. Pores solitary and in small multi-
R 1 s i L e S ... Bo

8o a. Rays with definite strata of slender procumbent cells. Fibers with
very thick WALLR S brviatia sveere g i o e/ e A Sloanea (Elaeocarpaceae).

b. Rays without slender procumbent cells. Fibers with thin walls.
Mentwelia (Loasaceae).
81 a. Uniseriate rays rather few. Long crystalliferous strands with

dilated cells common. Fibers septate. . ..o Clusia (Guttiferae).
Crystalliferous strands apparently

b. Uniseriate rays numerous.
absent, Fibers not septate. ... ooreazeoeres Tovomita (Guttiferae).
82 a, Parenchyma reticulate. .. . occoonpmeemrre o a8
b, Parenchyma not reticulate. ..o | e e B

83 a. Intervascular pitting scalariform. Rays uniseriate or partially

biseriate; pits to vessels much elongated. Density low.
Euphorbia (Euphorbiaceae).

ot scalariform. Rays
all. Density medium
......... 84

b. Intervascular pitting more or less opposite; n
often more than 2 cells wide; pits to vessels sm

S s e R e A S
84 a. Rays up to 15 (30) cells high. Heartwood yellow.
Malpighia (Malpighiaceae).

twood pinkish brown.

b. Rays up to 100 or more cells high. Hear
Fouguieria (Fouquieriaceac).

85 a. Ring-porous or nearly 80, . .ueeevsens I e 86
b. Diffuse-porous, though with pores sometimes gradually decreasing

in size during a season’s GIOWHH. c.coooeosee e R St 89
86 a. Pores in late wood in flame-like or zigzag arrangement. Fibers not

SEPRALE. « sinmomaie s it IR R E Ll S Te B o ere = 187

b. Pores not so arranged. Fibers septate. ..« N R V4. 1B
uniseriate arcs; smaller vessels with

87 a, Early-wood pores in short unt
spirals. Rays all aniseriate. Terminal parenchyma present. *15
with very thin walls and minute pits. . .. - Leitneria (Leitneriaceac).

b. Early-wood pores in an indefinite band; vessels without spirals.

Rays 1-3 cells wide. Terminal parenchyma absent. Fibers with

rather thick walls and distincely bordered pits.
Myosehilos (Santalacese).

ate; late-wood pores in clusters with tendency
i ent. Parenchyma rather abun-

t. Fibers

88 a. Pore ring multiseri
to diagonal or tangential arrs




!
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dant in early wood. .. vvienareiiians Aralia spinosa (Araliaceae),
b. Pore ring uniseriate; late-wood pores in small scattered multiples.
Parenchyma very sparsely paratracheal . . Pseudopanax (Araliaceae).

89 a. Parenchyma abundant and in concentric'bands, ... .ooooiviy 90

b. Parenchyma sparse to absent; not in bands. . . iv.iveciiniciis 91
g0 a. Parenchyma in uniform closely spaced biseriate bands; oil cells

common. Poressmall. . .covniian i Cymbopetalum (Anonaceae).

b. Parenchyma in wavy multiseriate bands; oil cells absent. Pores

large. . . s e T Moronobea (Guttiferae).
g1 a. Intervascular pitting uniformly long-scalariform. . ... ... ..., 92
b. Intervascular pitting not uniformly long-scalariform. . ..., . ... 97

g2 a. Fibers septate, at least in part, Palisade ray cells abundant. ... o3
b. Fibers apparently not septate. Palisade ray cells few, except in
(il I e Sy PP P A R T R A A 95
93 a. Long crystalliferous parenchyma strands present. Rays some-
times up to 7 cells wide; uniseriates few to rather numerous.
‘ Clusia (Guttiferae).
b. Long crystalliferous parenchyma strands absent. Rays not over
4 cells wide; uniseriates nUMErous. . .. .. .o o 94
94 a, Raysup togocells high. . . ..............Havetiopsis (Guttiferae),
b. Rays up to 100 or more cells high.
— ~ Chrysachlamys, Tovomitopsis (Guttiferae),
95 a. Procumbent ray cells virtually absent, Parenchyma sparingly
! i;ﬂrﬂtrﬂ(h[‘zll; notaldorme. <, S0 .()ec!em(}mpm (Guttiferae)
+ -5 0C ! ay celis ¢ T I ;
: umbent ray cells common, though often rather short, Paren-
chyma more or less short-aliform. . . . . g6
96 a, Uniseriate ray :  maliaads celd e P
9 Sl © rays numerous; palisade cells common; multiseriate
S ietimes up to 7 cells wide, . ..., ... .. Tovomita (Guttiferae)
- Uniseriate rays few; palisade cells 1seri f
] + palisa ells uncommon; I
not over 30r4 (U“S W‘!(lr‘ L mr;“‘]}‘ n?tf‘,ifl']scrlat? ra'}s
67 2. Initervascular pitting tyoicalle vere € -+« Tovomitidium (Guttiferae),
. local tend n‘éi! t.l : R”'I]IH BBttt s 0
Ci 1dencies to . arlyv & 1 1
el g 1rr<;g;11 arly scalariform: pits vestured; vessel
membe fequently w. : = 1) gt -1
either or }\m‘r{u cmj-' s plum] (2-4) SIIT'IPIC perforatlons near
€r or b ¥ hiaie i) l "
M T PR e Cephaelis (Rubiaceae).
Fvascular pitting medium to coarse; opposite in part: pits not
ired; perforations single PESELEEE

68 8. Vessel with ot PIRBIES b ss s a2 SRl 98
h ! : i v]‘.FJIS .......... i vl 3
b, Vessels without spirals. . ... .. ..., i <Olmediclis (Flaconi e
99 a H'-".\"lnrlfk'lc(_.“sw- . sty o iy
L ide and less than 5o cells high; not distinctly
b, RJI‘II"T."‘-'L‘u"-miv 0 S2is b en i o AL A e e
Vg, € ra.(g) nde A
(::_»?n.m:rl_\l .‘-\sizéd‘&. o s 'S_ eeLs e 13 bk thin so'cels it
100 a, Rt bl SRR A e 101

strata in multiseriate rays.

Crinodendron (Fl as),
cells few: not definitely stratified, (Rlaeoceaci

Vallea (Elacocarpaceae)..

b, Procumbent ray

TROPICAL WOODS 17
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101 a. Pores often in long multiples, Procumbent ray cells few; not 3
definitely stratified. ... .. el P R SR R R T e
b. Pores not in long multiples. Procumbent ray cells numerous in.
definite strata in multiseriate Tays. . ....oocoeeoorremmoerns 103

in- d lar. Density low.
102 a, Pores thin walled and angular. y T ie (Elacocarpaceae).

ick= ded. Density high.
b. Pores thick-walled and rounde )L:'ng’arkerfa (Flacourtiaceae),

ide; bent
. Pores small. Rays frequently more than ¢ cells wide; procum
s cells slender; sheath cells common. ....... Sloanea (El :icocar_pacene).
b. Pores medium-sized. Rays infrequently more than 4 cells wide;

‘ 1ls absent or few.
membﬂnt pebslaney sherticels Roash Mahurea (Guttiferae).

IX. WOODS WITH CONSPICUOUS RAYS
Drimys (Winteraceae).
2

1 a, Vessels absent. ....... o AT Sawte oz
b. Vessels present. . ... RN LR O s s g

2 a. Apparently broad rays actually aggregates of fine rays. .. ... g
b. Broad rays solid or aggregates of coarse r:;)‘(sl.l. : v enmc tra
i i ntact radially. Vasic -

Ay fl::ifiss l:ﬁ;é;‘ni’a‘:t? 1'3"31}' m CO t ?Lifﬁacarpzyu, Quercus '(Fangceae)-

b. Pores small to minute; often in contact radially. Vasicentric .

tracheids ADSENT. o« ouovanpunsaiiaeass el
4 . Vessels with simple perforations; fine spirals present. Ray aggre-

jons in the stem.
gates mostly confined to fepeag Carpinus (Corylaceae).

gates irregularly

b. Vessels with multiple perforations. Ray aggre

a. c\ljz:.:e?: :::ithsplrals .l .I .. .. ., ‘. ‘. I. ‘. .. -A .‘ ‘. ‘. .. .. ‘. " .. I.‘C.'o;':}-fm (Corylaceac}ﬁ.
b. Vessels withoutlsp-irals ...... s m R ays aﬁ .I. 0,. 2 ; ce}l ; wid c .;
5 ig;:;s::‘;la:oﬁ:lo?. mostly OPPOSI Pha) fax 1{1}:;;{ c('B:gll:fcae).
" Ignatti?:i:l.af.r.ﬂ.tﬁn.g. ahemate Ra?s ‘_* (5) f:.eﬂimla (’Betulnceac).
7 a. Perforation plates with several circular opcning}”dm (Ephcdraceae)é

b. Perforation plates not foraminate. .. ocoozere et .
i ith distinct t i pits, at least in part. 9
§ a. Fibers with disunct to cons_pxgnon:s b;orf;:crsd p; it;s_. Lhaianan -

> 3 inconspicuo
b Yibers with B (€88 SR and not in contact with the pores.

g a. Rays virtually all multiseriate e o
b. Rays not all multiseriate and commonly in contact with the pores. 1::
to.. Ve vieaally allsltey oI e o8

b. Vessels niot all SOREATY . pelsussesannss
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11 a. Vasicentric tracheids present. . ...oouvuiarsraas e T et 13
b. Vasicentric tracheids absent. . ... ... ST AL SR T 13

12 a.

. Conspicuous rays few
. Canspicuous rays numerous
- Larger rays frequently 100 or more cells high
- Larger rays typically less than ¢o, rarely up to 100, cells high, 30

. l.::rg:‘:’

. Pa
2. Parenchyma fairly abundant

- Growth rings present. Pores small
ik

a \

+ Vessel-ray pitting coarsely scala

a. Cells in

TROPICAL WOODS No. 75

Pores and tracheids forming distinctive radial pattern in late
wood. Fibers not septate., . ... .....Lithocarpus, Quercus (Fagaceae).

. Pores and tracheids not forming distinctive pattern. Fibers in

part septate and in parenchyma-like arrangement,
Hemiangium, Hippocratea (Hippocrateaceae).

-

. Perforation plates with few bars. Fibers with spirals.

Garrya (Garryaceae),

. Perforation plates with many bars, ., .\ uei, iy cnan i 15
- Rays often more than 8 cells wide and up to 150 (200) cells high.

Fibers with spirals, Parenchyma diffuse to reticulate.
} 1 5 . .
Villaresia mucronata (Icacinaceae),

. Rays infrequently up to 8 cells wide and 6o cells high. Fibers

withomE S T e s L A T e 16

- Uniseriate rays typically low. Parenchyma diffuse to reticulate,

Faccinium (Vacciniaceae).

- Uniseriate rays mostly high. Parenchyma very sparse. .. ...... 17
. Multiseriate rays with long procumbent cells.

Staphylea (Staphyleaceae),

« Multiseriate rays without long procumbent cells,

Gaylussacia (Vacciniaceae),
....................... Kalmia (Ericaceae).

................................ Ig
................ 20
Larger rays 4-6 (8) cells wide.

............................. 21
rays-up to 15, sometimes 20 or more, cells wide, . , . .. .. 24

snehvm e vars e -
Fenchyma very sparse or apparently absent. Perforations often
Sl DAL, o oo e R SR 22

exclusively multiple. .. ...... ... . 23
o ngs preseat. Pores small, ... Psammisia (V acciniaceae),
TOWEN rings apparently absent. Pores very small,
W Cavendishia {Vaccininceae),
wosel-ray pittng mostly rather fine to medium. Perforation
piates with numerous fine closely spaced bars. Calatola (leacinaceae).
riform, Perforation plates with
........ Oecopetalum (Icacinacene).

ellad multiseriate parts of rays greatly variable in size (tang.
SE‘Lifl.J‘I raphides common. Pores few, . as
£ Ts} u:_ 1nl;::1ctltst:r1a:c parts of rays fairly uniform in snze{tang

+/3 Taphides absent, Pores rather to Very numerous, , , 26

rather coarse, widely spaced bars

TROPICAL WOODS i9

o ands. Rays up to 20
a. Parencal R S RN o Curatella ([I)llllemaceae).
cells WidE Lo owsypeinipreshanassany e ey
i Parunchi}f“ma_gt‘egu ........ Davilla {Di]lcnlatcae).
o 0 cells wide. oo s : e
rI{’}f;;::nchyma diffuse and unilaterally a%sfc.:rm. I;?rc:;sl in pl .
e .cdiumaized to rather large. Vessel-ray pittmgﬂm: 1:1311-11It;3‘(.cxc.
b $1rcnchvma abundantly reticulate. Pores small to .

yma in closely spaced uniseriate b

28

in Poragueiba), ..o iz es s e s Porcs : .mEdium‘Simd.
27 a. Procur;':_bint ray cells mostly Sclel:c.'t‘l{‘:.' e
Density high. .. cssihssamsanai ey

; ity jum.
i res large. Density medium. _
AL ; Dendrobangia (Icacinaceae).

i Ottoschulzia (Icacinaceae).
Fessel- itting all very fine.. . ........ . Spacer
g laa :’Zii:l:-g gitting coarsely scalariform, at least in part. ... 9

. AL : not very numerous .
29 a, Pores medium-sized in part; y Poraqueiba (Icacinaceae).

Metteniusa (Icacinaceae).

b. Ray cells not scler

b. Pores all small; very numerous. . . ... .- EEEHIEE T i
AVERY SPAIBE 5 nd s e e btiomis tinn s A ST :
S ?)- I;:Ir::i‘;l}):;nz: E?H{xsf and in short tangential Bnes. .. oovoeeres 3

strata of long procumbent cells; vessel-ray

31 a. Multiseriate rays with Staphylea (Staphyleaceae).

'"-ui III]]HJS‘IC Iathm ﬁne.-...-..-‘... g
Pi g 1 ¢ - X th l
i . . .jud“kﬂ’ﬂ-ﬂ ‘ v accilliaceat:).
scalanfol’m..,. ..... Pow a A e LR et

i itti d opposite
~0) cells high. Vessel-ray pitting fine any
2% ﬁaisa::gv:?;gl&r,l?at:d and scalariform. Heartwood light to dark

reddish brown, often more ot less T s Rt Cyrilla (Cynllacea; 3
b. Rays up to o or more cells hight. o vveeveanniaananes

1 isti tting with tendency to scalari-
distinct. Vessel-ray pitting with ten t :
28 gl;ur:?l:::%:ood brown to reddish brown, sometimes with green

ish hue; sharply demarcated from the “P‘Eﬁ:g;s florida (Cornaceac).

£ itting fine,
or poorly defined. Vessel-ray pi ey
without tendency to scalariform. Heartwoo‘} bﬁmﬂ&n&rﬁ;ﬁc o,
gradually into the sapwood. . ...oooerece er: s
34 a. Parenchyma in fairly uniform closely spaced ban

b. Growth rings absent

1 jcally si ber pitssmall.. ... 35

ing. Perforations typically simple. Fi ’ 3
b. %r:x;]:i:;-lﬁn ::himisc. Perforations simple, muinple,‘t‘:u.'-lo:r?i A
together. Fiber pits typ_icall.y :u.-gc d ; t of the pom -------- e

a. Parenchyma bands mostly independcnit £ L g
. b. Parenchyma bands mostly associated with the. po e S

or festoons hepwesfi e biar 8 8o up ;o 12 cells wide and

i Pores.’lilmai'hlfaiﬂy numero_u_s‘.-l:.. e rays . .Lagetta (Thymcln(::;eac}.
b, ;’?,.e‘;ﬁ:pglegh; Pﬂﬂ. few to very few. Larger r;yaou;;i:o( ;’50 S
" cells wide and 200 or more cells high. . ..« . .« Fanop.
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68 a. Perforations multiple, the pl
e % plates very long. Vessel-ray pitti
coarse. Parenchyma sparingly paratrm:heal.g Ay
‘ : Hedyosmum (Chlo
b. l"cr:cor:mf:n:i simple. Vessel-ray pitting very fine, (Parc::E;'I:::eu).
] finely reticulate. . . i c.oininiasssens . Muntingia (Ellaeocnfpaceac}
g a. Ripple marks present, but not always distinct :
b. Ripple marks absenat. .. .......... e e S &
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b. Parenchyma bands very irregular in width and distribution; cells
with longest axis radial. cc.ooaeeranen et Apeiba (Tiliaceae).

83 a. Ray cells distinctly a.sized, the small interior cells surrounded by

an irregular sheath of large cells (tang. sect.), Parenchyma cells
. Chorisia, Ceiba (Bom bacaceae).
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Tres especies nuevas mexicanas del genero Abies. By Max-
nxo Marrinez, An. Inst. Biol. (México, D.F.) 13: 2:
621-634; 10 text figs.; 1943

Three species of Abies are described, bringin the total
number of Mexican Firs to eight. The new onesgare named
Abies durangensis, A. mexicana, and A. Vejari; all of them

attain large size on good sites at elevations of 2200-3000
meters above sea level.

Nuevas fanerogamas del S. O. del Estado de Puebla. By F.
MirANDA. An. Inst. Biol, 13: 23 4§1—462; § figs.; 1943.
;'{ he proposed new species of Mexican trees are Bursera
Vejar-V. azquezii, Cedrela poblensis (vern. name Cuachichile),
Fatropha Riojae, and Fouguieria Ochoterenae (Rabo de Iguana).

Botanica general colombiana. By Jes¥s M. DuQue Jara-
miLLo. Manizales, 1943. Pp. 400; 7 x 9%4; illustrated.

A text book of general botany published by the Govern-
ment for official use in the schools of Colombia. Of special
interest to wood technologists are the classifications of native
commercial timbers according to their properties and uses
(pp- 174-176), tables of mechanical properties of 100 woods

(pp- 340-341), and the “Diccionario taxonémico de la flora
industrial de Colombia” (pp. 349—381).

O palmito e o coco nos usos culinirios no Brasil. By Gre-
corio BoNDAR. Boletim do Ministerio de Agricultura, Rio
de Janeiro, (1941) 1942. Pp. 23. '

On the use of palm cabbage (palmito) of the Coconut and
other palms, and of coconut “milk™ (eite de coco) expressed
from the grated fresh albumen. Since the cabbage includes
the terminal bud and its removal is fatal to the palm, the
planting of Coconut and other palms for palm-cabbage is
recommended, either as special plantings (e.g. of Euterpe
and Attalea) or, in case of Cocos, halfway between the 8-
meter rows of new Coconut plantations. Of the 625 plants
:Iu grr.t-:\,'n per hecltare, 469hmay be cut for their cabbage in
four or five years, leaving t § =
ploiid Mmmg. e usual 156 to develop.—B. E.
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As céras no Brasil e o Licuri, Cocos coronata Mart., na
Bahia. By Grecorio Boxpar. Boletim No. 11, Instituto
Central de Fomento Economico da Bahia, 1942. Pp. 86;
6% x 9; 18 plates.

After an introductory account of waxes in general and
vegetable waxes in particular, the most important of which
for forty years has been Carnatiba palm wax, the body of this
bulletin treats of the Licuri palm, Cocos (Syagrus) coronata,
which until a few years ago was almost completely unknown
as a source of wax. There is a discussion of its various com-
mon names, 1ts taxonomy, physiological characteristics, dis-
tribution, abundance (estimated number five billions) in the
State of Bahia, and its utility (principally yield of oil as well
as wax), which is followed by an account of the history and
development of licuri-wax production from a few pounds In
193§ to 1000 tons in 1940 and 2300 tons in 1941. The ra-
tionale of gathering and recent improvements in the rudi-
mentary mechanics of the industry are explained and il-
lustrated and the physical and chemical characteristics of
the wax are compared with those of Carnatiba. Other matters
considered are Licurf oil and by-products, the economics of
the destruction of the palm by requirements of agriculture
versus its protection and planting, and finally insect ene-
mies.

A preliminary paper on the subject by the same author
was noticed in Tropical Woods 69: 38 a few years ago, and
include reference to an article from an English source refer-
ring to the same product as “Quricury” wax, a confusing
name now definitely abandoned by the industry, since 1t
belongs preeminently to a well.known Amazonian palm of

very different relationships.

The Cauasst wax of Pard, tentatively referred bY the
author to a palm, Babasst, Orbignya, is from the large leaf
(caa-assl) of a Marantaceous plant, Calathea, & source 0
leaves for lining the open-mesh baskets and hampers used

on the Amazon in place of bags—B. E. DAHLGREN, Field
Museum.
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connects Jatro &4, m.m strictu,
quite shorn of calyx. i L
The carpic characters of Cnidosco

qe

this name the stimulose or prevailir

ingly variable. In some species (e.g., 7. uren
weak and rather small capsule; in others |
Muell. Arg.), a large, very hard, woody, drupaceous
I believe we have not yet reached a stage in the

aggregate when we can appreciate critically the si :
characters such as the presence of more or less abundant
stimulose hairs, more or less reduced calyx lobes, and more or ;
less large and woody fruits. In consideration of these factors, I
retain Jatropha in its broad traditional sense, granting

Cnidoscolus only subgeneric recognition at present.

Jatropha oligandra Muell. Arg. in FI. Bras. 11 (2): 502. 1874;
Pax in Pfanzenr. IV. 147: 109, 1910. Cnidoscolus Marcgravis
Bondar in Inst. Centr. Fom. Econ. Bahia, Bol. 1 2: 1-16. 1942,
Non Pohl, 1827.—The type specimen is Peckolt 773, collected
at Cantagallo in the State of Rio de Janeiro, and the original
description mentions “Planta alte fruticosa . . . tota esti-
mulosa. . . . Fructus ignoti.”” Pax cites Peckolt 173 and
76328, characterizing the fruit as  Capsula magna, stimulosa,
drupiformis.” 3

The material of Bondar s.n. (Bahia), on which is based the
interpretation of Cnidoscolus Marcgravii cited above, agrees
very well indeed with the descriptions by Mueller and
and a photograph of Glaziou 16328 (Cantagallo; not Peckolt
763281) in the herbarium of Copenhagen, bearing the iden
cation slip of Pax: “ Yatropha oligandra Miill, Arg.” The
dence suggests that the reference to Peckolt 176 1728 was actu
meant bfr Pax for Glaziou 16328.

The plants in this vicinity are stimulose to a very
degree; they are described, accordingly, as stimulose or
ulose bayj authors who have relied exclusively upon her
material.

Woods 74+

Jatropha
Pflanzenr. IV.
oligandra, this
(Pohl) Muell. Arg
small flowers and
The type specime
to the original labi
Janeiro, according

Glaziou’s collecti
shoot, therefore be:
leaves) is certainly
7036 (Bahia, Basin
describes the plant:



basi obtusa, vel saepius late ovali-e
cordata, costis lateralibus valde al_'cg t{&, pil
subscabridula. D qua maior quam 1n ¢
ovata, 15-20 mm. longa, 8-12 mm. la
scabrida, matura flava mesocarpio
drupae basi hinc illinc persistentia,

edentulae similibus, ;

Prope Esperanca (ad ostium flum
inundabili, 29-X~1942, Ducke 1039.

A new species, or possibly an upper-A
cal form of A, edentula of the lowﬁf#

MELIACEAE

Guarea carinata Ducke, sp.
annlz dense. cano-pn]om tanims gl
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Foliorum petiolus 2-3 mm. longus, canaliculatus; lalimna
vulgo 100-180 mm. longa et 3o-55 mim. l_ata, lanceolato-
I oblonga, basi saepius obtusa, apice llopge acu‘mmata. papyracea
2 | fragilis, siccitate fusca, supra sat nitidula VX rugl_lig‘sa, SUb_t“-S
subopaca et asperula, in utraque paginda lepidiis pallidis
| dissite conspersa, costis lateralibus e centrali utrinque 20-25,
| supra tenuissimis subtus sat prominentibus, venulis subtus
'- <t evidenter transverse reticulatis. Flores in paniculae
ramorum parte apicali subspicat: et secus rhachides in capitula
¥ dense glomerati, virides petalis albidss, magnitudine structura
o et indumento ut in D. oliviana. Drupam non vidi.
| Esperanga (ad ostium fluminis Javary), silva non inundabili
gl ) versus Igarapé Jurard, 10-X-1942, Ducke 1084. Arbores duae
Wy visae,

This new species is a tree of the very moist upland rain forest
of Esperanga, on the Brazilian side of the mouth of the Javary.
It is easy to distinguish from the other species by the above
_ mentioned characters of leaves and inflorescences. The other
e species of the present genus, which until now has been con-

: sidered monotypical, is widely spread from the Atlantic zone
of the hylaea (Pari, Surinam) to the Madeira River and
Amazonian Bolivia; it was found in three different countries
and three times described, with the names of Dendrobangia
boliviana Rusby, Clavapetalum surinamense Pulle, and Astero-
lepidium elatum Ducke.

BoMmBaCACEAE

Quararibea spatulata Ducke, sp. nov.—Speciei Qu.
guianensis Aubl. partibus vegerativis similis, solum foliis (in
speciminibus nostris) aliquanto rigidioribus, horum pilis
ll_:plfig:éo-stpllans magis conspicuis, florum characteribus plu-
rioribus diversa; specimina sicca odore characteristico in

altris speciebus (Qu. guianensis Aubl. et Qu. I 1 '
.:ggﬁmat_q destituta. Arbor mediocris, i Dt

ngi; alabastra breviora et crassiora, ma

1m profunde fissus dentibus subaequalibus

et sl floribus suaveolentibus,
n vivo viridi, petalis albis, Ramuli, stipulae, folia o
u. guianensis; pedunculi autem brevissimi, vix

mo-agmm longus, apice (in-exisicﬁ%ﬁtlﬁ.}f
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vulgo subtriangularibus, basi sat obtusus, extus dense
ochraceo-tomentellus (pilis stellato-lepidotis magis conspicuis
quam in specie citata), intus albidosericeus. Petala 45-50
mm. longa, ante apicem usque ad 10 mm. lata, oblique
oblongo-spatulata tenuiter albosericea, sub anthesi erecta
demum irregulariter contorta et recurva. Tubus stamineus
anthesi petalis brevior, demum usque ad 60 mm. elongatus,
albolanatus; antherae in tubi apice et loborum basi sessiles.
Stylus tubo stamineo aequilongus, tomentosus; stigmatis
lobi breves, supra glabri. Fructus ignotus.

Habitat prope Esperanca (ad ostium fluminis Javary), non
rara in silva non inundabili leviter paludosa prope rivulos,
22-X-1942, Ducke 903.

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 Qu. guianensis (a
rather common tree of swamp forests of the Amazon estuary
and the Guianas) are enumerated in the above diagnosis.
9u. amazonica Ulbr. ex Schum., from the Rio Jurud- A
Acre Territory, has glabrous leaves, longer peduncles, sub-

‘bilabiate calyx with prominent angles and nerves, and much

longer lobes of the style. @u. #ittii Ulbr., of the Lower Jurud,
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 paraensis Huber.—This species, hitherto known
only from the Amazon estuary,was recently found near
Esperanga, mouth of the Rio Javary.
ELAEOCARPACEAE
Sloanea longipes Ducke.—Adult capsule 30-50 mm. long,
short ovoid (laterly 4-val culate, inermous, covered
with a thin stratum of microscopic, reddish brown tomentum;
- WOO! ry hard; seeds one or more,
arillus, pale rosy above.
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the mouth of the Javary river. I there observed recently a
tree in the fructifying stage. The fruits, eviden tly very young,
were already 33 mm. long; they are "‘_SHte[‘.i QR s lgrge torus,
oblong-obovoid, inermous, covered with IMICIOSCOPIE gray:sh
tomentum, and had four longitudinal furrows indicating the
future valves; the peduncle was very thick. When adu_lt,
these capsules would certainly attain an unusually large size

for this genus.
Sloanea brachytepala Ducke, sp. nov.—Arbor altissima
(ultra 40 m.) adspectu elegante, trunco cylindrico basi radi-
cibus tabularibus valde elevatis fulto. Ramuli mediocriter
crassi, nodosi, juniores cinnamome, lenticellosi, canotomen-
telli. Stipulae vix ultra § mm. longae, lanceolatae, canose-
riceae, caducissimae. Folia alterna, ad apices ramulorum
congesta, nonnula sparsa, magnitudine in eodem ramulo
valde diversa; petiolus 1545 mm. longus, strictus, canoto-
mentellus, basi et apice incrassatus et fuscescens, apice
! canaliculatus; lamina vulgo 60-120 mm. longa et 35-65 mm.
lata, non raro autem dimidio maior vel minor, elliptico- vel
oblongo-obovata, basi breviter acuta vel subacuta, basi et
apice oblique plicata, apice brevissime abrupte acuminata
vel obtusa rarius rotundata et retusa, margine integro, sat
rigide coriacea modice crassa, supra nitida in sicco glaucescens,
subtus nitidula pallidius olivaceo-viridis, ubique glaberrima
solum in costa subtus parce puberula, hac costa supra im-
mersa subtus crasse prominente, costis lateralibus utrinque
10-18 supra immersiusculis subtus valide prominentibus,
MArginem Versus curvatis et ante marginem arcuato-anasto-
mosantibus, venulis reticulatis transversis supra obsoletis
subtus tenuissime prominulis. Inflorescentiae in ramulorum
parte foliata axillares, erecto-patentes, 25-55 mm. longae
racemiformes, nonnunquam e basi triramosae, saepius brevi te;'
e Ao trictis secus rhachin distanter binis
vel m;::& tomentellis, basi bracteis lance

A

alabastro subglobosi; tepala 4

TR ?latis parvis
1bus vulgo 10-1§ mm. longis, supe-
1 brevioribus, ultimis vix usque a%- ’5 m‘:

evoluta, maiora vix usque ad
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3 mm. longa et parum minus lata, plus minus ovata apice
acuta vel obtusa, subcoriacea, anthesi brunnescentia sub-
glabra marginibus tenuiter albidosericeis. Stamina numerosa
longitudine sat inaequalia, filamentis filiformibus, albido-
pilosulis anthera conspicue longioribus, maiora tepalis aequi-
longa, antheris oblongis vel ovato-oblongis minime ciliatulis
breviter at bene conspicue apiculatis. Ovarium 4-loculare
densissime albido-sericeo-hirtum, stylo glabro apice breviter
4-fido. Capsula in pedicello sat valido, 25-40 mm. longa,
18—25 mm. lata, obovato-oblonga, 4-(rarissime 5-) valvis,
pericarpio crasse lignoso, extus tomento cano minuto at
denso coperta, solum vetusta visa, semine ignoto.

Manios, in silva primaria terris altis argillosis ultra Colo-
niam Jodo Alfredo, arbores duae visae quarum una junior
sterilis; arbor adulta florebat 20-X-1941, fructibus vetustis
sub arbore numerosis. Specimina Ducke 862. Nomen vulgare
ut omnium hujus generis specierum “uructi-rana.”

This species is one of the highest trees of the upland rain
forest near Mandos. 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, but all of large size; the base of the bole is
sustained by three high buttresses. The flowers, however, are
insignificant. It may be interesting to know that this tree
has an exceedingly short flowering period: October 11, 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 anthesis was present. :

I am not yet able to indicate the relationship of Slanea
brachytepala with its congeneries, rather numerous in the
Amazon forests. There may be some affinity with §. excelsa
Ducke, of equal size and rather similar aspect, but leaves,

wers, and of both species diverge in
ces and the flowers of .

inflorescences, flowers,
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(GUTTIFERAE

Lorostemon bombaciflorum Ducke.—This exceedingly in-
teresting tree was till now observed only on a small area of
upland forest on sandy soil, not very distant fmrn the kilo-
meter 8 of the Aleixo road, northeast of Man4os. Though a
representative of a monotypic genus and subfamily of the
Guttiferae, it bears a well-marked resemblance in flowers
and fruits to certain Bombacaceae. The fruit described in
Arg. Inst. Biol. Veget. 1: 210 (1935) was not ripe, and that
description must be corrected in some details. A fully ripe
fruit recently obtained was 18 cm. long and 7 cm. wide at its
upper tierce, elongate-obovoid, with 15 longitudinal ribs,
narrowed at 1ts base to the 8 cm. long stipes, obtuse at the
summit. It had a green, thin hide, a thick, nearly tasteless,
white, fleshy exocarp, and 4 seeds covered with some brownish,
spongy pulp. The fruit, after maturing, falls by rupture of the
softened and decaying stipes; it is eaten by animals of the
forest.

COMBRETACEAE

Thiloa inundata Ducke, sp. nov.—Inter sectiones I et
[T intermedia: antheris carunculatis at staminediis nullis.
Frutex alte scandens, ramulis novellis parum dense albido-
lepidotis, vetustioribus glabratis. Foliorum petioli sat graciles,
10-15 mm. longi, profunde canaliculati; laminae 60-100 mm,
longae et 40-70 mm. latae, plus minus oblongo-ellipticae basi
rotundatae, hic in centro anguste plicatae et subito in petio-
lum angustatae, apice vulgo rotundatae et in hujus medio in
acumen §-8 mm. longum saepe retusiusculum abrupte pro-
tractae, membranaceae, utrinque nitidulae, subtus lepidibus
pa]hdis (demum evanescentibus) et granulis fuscis (persisten-
tibus) conspersae, punctis pellucidis non visis, costis céntrali
et !ateralihus supra immersiusculis subtus prominentibus
get_us trgnsversa]ibus et reticulatis utrinque prorninulis’
loaxci::' amll?‘res }Iqatulo-pezrdulae graciles, folio subaequales vel
ongiores, simplices vel e pedunculo communi ternatae.
cinnamomeo-lepidotae, pedunculis et rhachidibus tenuibus.
bracteis subulatis ovario brevioribus caduci anthis
crciter 2 mm. longo. Fl in vi st hocouban

- longo. IKlores in vivo brunnei, odorati. Calix

No. 76 TROPICAL WOODS 25

diametro circiter 2 mm., extus parce lepidotus, intus disco
piloso excepto glaber. Staminodia deficientia. Antherae
carunculatae. Fructus ignotus.

Haud infrequens ad ripas inundatas fluminis Tonantins et
rivi Santo Antonio (infra Esperanca), fluvii Solimdes affluen-
tum, Ducke 644 et r709; October et November florebat.

Thiloa inundata seems to be allied with Th. gracilis Eichl.
which I have not seen. This South Brazilian species has, how-
ever, according 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. 7.
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.—Arb’or 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. longo, vulgo
40-60 mm. longa et 20-2§ mm. lata, :cvato-ell.lptica basi
anguste rotundata vel obtusa et subcordata, apice obtusa,
rotundata rarius brevissime subapiculata, in apicis medio
leviter retusa, margine subtus prominulo et sacpe revoluto,
rigide coriacea, subtus pallidiora, praeter costam supra im-
mersam subtus crasse prominentem avenia. Pedunculi axil-
lares erecto-patuli stricti superne in Pe'd‘ceu’m{ QpioH:
articulati vel saepius trifidi, 20-40 mm. bng’*.ghbh’mcmis
ad articulationes circiter 4 mm. lon ;subulatis “d“m'

persistentibus circiter 3 mm. longis lanceolato-ovatis acumin-
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atis. rigidis. Flores g-meri calice et ovario interdum 6-meris,
in alabastro longe et abrupte acuminati. Calix subglaber,
tubo in alabastro campanulato basi acuto, anthesi cum
lobis patentibus circiter § mm. latus; lobi 5 nonnunquam 6,
triangulares basi profunde soluti, apice acuti. Petala alba,
membranacea, intus tenuiter furfuracea, anthesi patentia
12-14 mm, longa et 67 mm. lata, oblonga basi subunguicu-
lata apice longe acuminata, marginibus irregulariter sinuosis
et saepe denticulatis. Stamina violacea, filamentis prae-
floratione inflexis anthesi longe exsertis circiter 15 mm, longis,
antheris loculis hippocrepiformibus birimosis connectivo mo-
dice recurvo postice calcarato dorso glandula munito. Ovar=
um §-vel rarius 6-loculare supra depressum et alulis mem-
branaceis 10 (vel 12) e styli basi radiantibus coronatum.
F ructus égm)tui&. Speciei guianensi (mihi solum e descriptione
et iccone in Martii Flora Brasiliensi nota) M. dumetosa Cogn.
evidenter affinis; folia autem dure coriacea subimbricata
apice retusa, bracteolae persistentes et a flore sat remotae,
calix in lobos apice acutos profunde partitus, petala longe
acuminata.
AL Sl g L
e J:rk; st \.ra_numl iore ripae arenosae
s pmatte il SO e ] ad ripas altas lacus

. pa ad meridiem oppidi Parintins, mense September
1932, A. Ducke Herb. Jard. Bot. Rio 25578.
i et i e D i T

PTeR 2K 3 chysia urubuensis, is a characteristic
‘[3]_:.nm’nt of the flora of the sandy shores of the middle Rio
38 oyt e

. t s found also on the shores of I
south of the Paranva de Ramos, an arm of th
:g; tlnwn]_ni Parintins, 1 formerly distributed
his locali : arne
species “ffii}::;rt]:::i::atf:fvn}‘:ml- s

y has affinit

to the description and Sy
S the drawing in TR ;
iensis. Some important characte & Mastiue' Flora Bradl

: | ) rs, however, are di -

Ofd& :c:v ::owbtf M. dumetosa has the winge’d rays.d :::sfﬂzll;dant'.
: y observed in this new species, for I h o

specimens of the Guiana plant : T

Rio Negro.
.ake Uaicurapé
€ Amazon near
specimens from
metosa Cogn., a Guiana
y with our plant, according
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SAPOTACEAE

Calocarpum odoratum Ducke, sp. nov.—Arbor ut videtur
3540 m. alta, cortice interiore acidum cyanhydricum redo-
jente. Ramuli cicatricibus verrucosis florum fasciculorum
notati, grisei, in sicco striato-rugosi, parte juniore canotomen-
tella. Folia alterna, apice ramulorum congesta; petiolus
20-40 mm. longus tenuis strictus parum canaliculatus, can-
otomentellus; lamina 100~200 (rarius 270 mm.) longa et
so-80 (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 distincte prominentibus, subrectis parum ante mar-
ginem arcuatis et anas tomosantibus, venulis in utraque pagina
tenuiter prominulis, maioribus laxis costas laterales con-
nectentibus, minoribus crebre reticulatis. Flores odore gratis-
simo, in fasciculis paucifloris e ramulorum parte inferiore
defoliata ad cicatrices foliorum delapsorum, pedicellis 2—3

‘mm. longis validis griseosericeis. Calix in vivo viridis, anthesi

7-9 mm. longus, 3-4 mm. Crassus; sepala 11, spiraliter im-
bricata, dorso tenuiter sericea, ab extimo (infimo) vix ad
2 mm. longo usque ad intimum _(._supremup‘:) 7-9 mm. longum
magnitudine gradatim crescentia, exteriora dorso carinata
apice breviter acuminata, inte_rmfedxa'ron_m'data? interiora
valde convoluta oblonga. Corolla in vive alba, sicca 15-18
mm. longa, 57 mm, lata, tubo 14-15 mm. longo cylindrico
glabro, lobis 5 utrinque sericeis margine glabro, Pf"-?ﬁ‘_’f.’:i"‘
tione imbricatis, oblongis, obtusis. _S'tamma 5 et stam!nod§§
5 versus tubi apicem inserta, Btamlna.:Sﬂ?J.'llpblS,” s_tammodm
sub sinibus, omnia subglabra; filamenta circiter 3 mm. longa
recta, antherae 1.5 mm. longae oblongo-ovatac, stalmlzloxd:
filamenta parum excedentia, subulata. Ofanlu_m Gloc e
apice longe pilosum; stylus arciter 15 mm. longus, glaber.
B otus 1o arbore inveritils, onus solus yetusus SICers ut
videtur nondum adﬂ_t_l:lﬁ:jﬂ%ﬁhosus- metro 35 mm. Eed::;n-
cilo, 6 patay alto % dmmy lito, pericaipio Ges SERUC <
rribus maxima ex parte putredine destructis, circiter 20-2§
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mm. longis 14-17 mm. latis 8-12 mm. crassis, testa fragili

nitida, cicatrice umbilicali (sat lata) et embryone destructis,
Circa Esperanga ad ostium fluminis Javary, in silva non

nundabili, 12-X-1942, Ducke 7161, arbor unica visa.

This is the first species of this small genus that I have seen in
the Amazonian 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 strong
cyanhydric smell, but the flowers have a very agreeable scent,
uncommon i‘UT' da Silp{"{ﬂk:fﬂ.

APOCYNACEAE

Condylocarpon amazonicum (Mgf.) Ducke, comb. nov. =
Rhipidia amazonica Mgf—The discovery of a new species
closely allied with the present one, but differing by multi=
ovulate carpels and multiseminate, articulate fruits, compels
me to suppress the genus Rhipidia, transferring its sole species
to Condylocarpon.

Condylocarpon hirtellum Ducke, sp. nov.—Speciei C.
amazonicum habitu generali, ;_mrr}hﬁs vegetativis, inflores-
centiis et floribus (ovario excepta) simile, differt indumento
disco r:ul!‘u, ovulis numerosis, et fructibus multiarticulatis e::
mul_r:.w:m_mni.». Frutex alte scandens floribus albidis. Folia
basi saepius obtusa nec rotundata, in utraque pagina pilis
sat longis non multum densis hirtula; inflorescentia minus
dense at _!r-r.g_,iu» pilosa, bracteis validioribus post anthesin
persistentibus, i_n ramulis ultimis saepe subimbricatis: (‘nn;lla
in alabastro apice latior quam in specie citata {,'T.'—l“j';ili; 1
vata, limbo anthesi expanso usque ad 8 mm.’dianll;etr} ria-
tiente, demum caducissima, hujus structura et staminun s
m specie citata; discus nullus; ovula per loculum usqu ; I:Gt
nl_m.a'::rva_ta, in series 4 vel § disposita. Mericar ia ('|I1 l 3
”}13“1 ra) saepe ad _'30;3 mm. longa, ad semina et inFi';‘rrit.:u(]}:tiz:in
Ibus circiter 3 mm. lata, i seming ! : Tj
D s, o 1 Emin ¢ 8o sl
articulis seminiferis usque ad 12 Ubsefvzlil My s.tenhbu:*;,
citata fulvis et microscopice verruculos; 09 Pl'hs o e

1S at vix ultra 1 mm.

longis, subcrispul

85, ispulis, adscendentib :

S i 1bus. Sem

Specier citatae simile essere videtur €n (Immaturum)_.
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Sat frequens circa Esperanga ad ostium fluminis Javary in
silvae non inundabilis locis humidis, 28-IX-1942 floriferum
et cum fructibus immaturis, Ducke 7171. [

This new species is evidently intermediary between the
untenable genus Rhipidia and the true Condylocarpon. 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 glabris,
foliis solum sparsim pilosis, nitidis, conspicue reticulatis,
inflorescentiis subglabris. Frutes scandens. Foliorum petiolus
praesertim ad latera longe fulvovillosus; lamina basi saepius
acuta, in adultis utrinque nitida, margine et saepe costa
centrali subtus magis minusve disperse setosis, nervo prae-
marginali valde conspicuo et a margine ipso sat remoto, costis

lateralibus et venulis pulchre reticulatis utrinque prominen-

tibus subtus saepe pallidis. Inflorescentiae pedunculi primarii
et secundarii glabri, superiores subglabri. Flores subglabri,
virides, magnitudine et structura iis speciei citatae similes
(discus adest, ovula per loculum 4, superposita). Fructus
ignoti.
i Habitat prope Esperanca ad ostium Igarapé Santo Antonio,
in silva riparia a fluvio Solim@es inundabili, 9-TI-1942, Ducke
1172, _
%his new species is closely allied with C. amazonicum, but
diverges by its much less abundant pubescence and by the
beautiful reticulate-veined leaves. :

Examination of the dried ovary of these plants is very
difficult. I obtained the data given in the above descriptions
through the kindness of Dr. Kuhlmann who carefully studied
the material.

BiGNONIACEAE

Schlegelia roseiflora Ducke, sp. nov.—Frutex robustissi-
mus in Erboribﬁs altis epiphyticus et scandens. Ra{nuilezﬁln
radicantes, dure lignei, glaberrimi, nitidi, grisei, lenticellis
sparsis, juniores angulosi. Pseudostlpulaemwnls gﬂflsngtag,.
lanceolatae, acuminatae, concavae, durae, WIED‘I' 6 mm.
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longae, diu persistentes. Foliorum petiolus 10-20 mim. _lox}gu's_‘-,l__.-i
validus, supra profunde canz}ll_culatus, parte basali intus
glandulis squamiformibus pallidis transverse oblong.r.; obtec;
tus; lamina 70-110 mm. longa et 2§-50 mm. lata,‘ elongate_@
elliptico-oblonga vel obovato-oblonga, basi et apice obtusa,
vel anguste rotundata, marginc fortiter revoluto, rlgide c'm."q
jacea hn:mmmquam subbullata, subco_ncolor, supra magis
quam subtus nitida, costis lateralibus in utroque latere 5=
supra immersis subtus tenuiter prominentibus, arcuatis, ante
marginem evanidis, venulis nullis vel vix conspicuis. Panicu=
lae laterales in ramuli parte inferiore ad axillas folioram
delapsorum, subracemiformes, 20-40 mm. longae; pedunculiy
rhachides, bracteae, pedicelli et bracteolae pilosuli; rahchides
primariae tetragonae; bracteae parvae, subulatae; pedicelll’
tenues, basi bibracteolati. Calix viridis, 4-6 mm. longus,
apice 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
membranaceos fissus, basi extus subreticulato-rugosus. Co-
rolla pallide rosea, glabra, tubo circiter 8 mm. longo cylin-
drico, laciniis circiter § mm. longis oblongis intus papillosis,
anthesi reflexis. Stamina glabra, parum inaequalis. Pistillum
glabrum. Fructus ignotus.

Esperanga (ad ostium fluminis Javary), in silva non inun-
dabili, 2-Il-1942 florifera, Ducke 7742. Individuum unicum
Visum.

This species can be easily recognized by its small flowers
which are borne in lateral panicles and have a corolla of a pale
roseate color and a calyx that is bilabiate. Unlike the pre-

viously known species of Schlegelia, this one apparently 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 terminal and at the
axillae of leaves on the superior part of the twigs. Tube of the corolla cylindri
cal. Branches with rootlets, Robust climbers i

Panicles up to 200 mm. lang,

g s «aves without plands. Calyx toothed.

authors) pinkish mauve: tube 12-18 mm
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long....... IO e S R easo o Sch. viclacea (Aubl.)
Griseb. (Guiana) and Sch, scandens (Briquet et Spr.) Sandw. (Rio Uaupés).
Panicles up to 1 30 mm. long. Leaf blades with thick glands beneath on the
sides o{ the pgtlolc: Calyx truncate. Corolla white; tube about 12 mm,
long, S@o Gabriel, Rio Negro.. ... ......... XSty Sch. albifiora Kuhlm,

Inflorescences lateral, at axillae of fallen leaves on the interior part of the
branchlets, 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, 35 mm. long or
longer; tube narrowed at the base, Branches with rootlets. A robust
climber. Breves, Amazon estuary................ Sch. paraensis Ducke.
Flowers in short but rather multifiorous panicles. Calyx bilabiate. Corolla
pale rosy; tube about 8 mm. long, cylindrical. Branches without rootlets. A
very robust climber. Esperanca, mouth of Rio Javary.
Sch. roseiffora Ducke, sp. nov.
Flowers in short, decussate racemes, Corolla apex constricted _nnd very
shortly lobate. Branches with rootlets. Thin, not very woody, climbers.
Calyx very conspicuously toothed. Calyx and corolla golden yellow;
up to 15 mm: long. Rio Curicuriary, tributary of the upper Rio Negro.
Sch. aurea Ducke.
Calyx truncate or often shortly and irregularly split on the apex. Corolla
red; about 22 mm. long. Upper Rio Negro basin and British Guiana.
Sch. Spruceana Schum.

RUBIACEAE
Retiniphyllum chloranthum Ducke, sp. nov.—Ad section-

em Euretiniphyllum M. Arg. Arbuscula vel frutex 3-4 m. altus,

ramulis subglabris, novellis ut inflorescentiae r_es‘in_gr}: ex-
sudantibus. Stipulae breves truncatae connatae. Foliorum
petiolus 20-30 mm. longus, late canaliculatus, glaber; lamina
saepius 150-250 mm. longa et 65-100 mm. lata, obovata vel
oblongo-obovata, basi sat longe in pet:qlum attenuata, apice
late obtusa et in medio breviter abrupte acuminata, hf—_rb??ea:
utrinque nitida et concolor, glabra .subms minute scal_{nd:ﬁ_,.
nervis validioribus utrinque 13-16 cum _tgn.ur_b___t-zs intermixtis,
venulis tenuissime reticulatis. B}Feml termmaies ._§e;ztm1_ 8o
100 mm. longi parte basali sterili -'(pedﬂqu@! circiter a;?an;;:
longa, glabri. Flores virides, praeter corollam et St;;l;um ~
bri; caliculus (involucellum) al!lthem a_f} I. mm, der i
2 mm. pedicellatus, 1-2 mm. altus, lobis S_%‘;‘l?:ﬂs -@;m o
tinctissimis; ovarium breviter stipitatum; calix 1 e el
altior et circiter 1.§ mm. latus, apice truncatus € R
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denticulatus; corolla tubo tenui cylindrico circiter 15 mm.
longo, intus parum infra medium anpuligero, lol_ns reflexis
linearibus circiter 10 mm. longis, tenuiter canosericea, extus
vulgo valde resinosa. Stamina filamentis albidopilosis. Discus
altus, angustus. Stilus glaber. Fructus ruber, globosus, 10-
-;q'_w:;lmu,‘p‘\'rt:nis dorso carnis tribus val_dc elevatis.

Habitat in silva humiliore circa campinam arenosam prope
flumen Tarumd-miry urbi Mandos vicinum, 4-VII-1941,
Ducke 7743. Affine speciei R. concolor (Spr. ex Bth.) M. Arg.
¢ silvulis “catinga” Rio Negro superioris, differt praesertim
caliculo evidentissime quinquelobo, corollae tubo parum infra
medium annuligero, pyrenis fortissime carinatis, et forma
foliorum.

This species was hitherto found only at one place near the
upper course of the Rio Tarumé-miry, a small tributary of the
Rio Negro northwest of Manéos. There are “campinas” of
white sand with a superficial layer of black humus around
which is a forest of scarcely medium-sized dicotyledonous
trees and numerous palms of Mauritia carana, like certain
“catinga” of the upper Rio Negro basin. R. chloranthum is
one of the characteristic shrubs of the undergrowth of that

forest; more frequent and more showy here is the red-flowered
R. rhabdocalyx M. Arg., which previously was known only
from the type specimen collected by Martius on the upper
Japurd (Caqueta), now belonging to Colombia.

KEYS TO AMERICAN WOODS (CONTINUED)
By SamukiL J. REcorp

_This key is the tenth in the series begun in Tropical Woods
No. 72, December 1, 1942, Those in the preceding issues are:
(No. 72) L leg-pnr(j)us woods, II. Pores in 1]]|‘I]if()l‘!‘l’l or
wavy tangential arrangement. II1. Pores in flame-like or
dendritic arrangement. (No. 73) IV. Vessels virtually all
solitary. V. Vessels with spiral thickenings. (No. 74) V1 Ves
sels wjth scalariform perforation plarf:;. VII. \:’c%clq‘ WEt};
very fine pitting, (No. 75) VIII, Vessels with or.)\m;sire or
scalari torm pitting. IX. Woods with conspicuous ra}s 'fhcse
keys are intended for use in connection with Reiu-rd and
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Hess” Timbers of the New World wherein many of the ana-
tomical features are well illustrated by photomicrographs
(plates following p. §88).

In Key III, 7a and b, the statements “pores all solitary”
and “pores not all solitary” should be deleted. Buiresia
retama is the only one of the three species with pores rarely
in contact radially. Key VI contains two instances of faulty
construction: g and 18 are out of place and should be deleted.
In Key VII, 30a, the statement that the rays of Holocalyx
are usually not over five cells high is incorrect, as they are
frequently 10-12 (15) cells high.

X. Waods with storied structure, This key includes 149 genera
of 29 families, mostly tropical. The largest groups belong to
the Leguminosae (77 genera: 2 Mim., 24 Caes., 51 Papil.)
and the Malvales (Bombacaceae 11, Elacocarpaceae 2,
Malvaceae 6, Sterculiaceae 6, Tiliaceae 10). The storied
arrangement of 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 constant even for the
same specimen, hence small differences are without diagnostic
value. In woods with considerable variation in the height 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
similarly storied. Some of the types of storied structure are
shown in Plates LI and LIIL in Timbers of the New World.
Storied structure represents a high degree of specialization.
In woods so characterized the vessel members are typically
short and have exclusively simple perforations. The fiber pits
are simple or provided with only small borders. If the ripple
marks are uniform the rays are usually only 1-3 cells wide,
less than 15 cells high, and homogeneous or nearly so, Paren-
chyma is generally abundant; some of the dmtme Ve pattetns.
(and other features) are illustrated in Timbers of the New
World, el :
The Leguminosae (excepting Bauhinia and Cereis) com-
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prise the second half of the key. To bring them together it was
necessary to employ a feature (vestured pits) which, though
constant and reliable, is often difficult to use when the pits
are very small. Usually, though, the pits are large enough
+0 show the structure distinctly. The only other woods in the
key with vestured pits are Isomeris (Capparidaceae) and

Daph

1 f.
b.

2 &,

nopsis and Schoenobiblos (Thymelaeaceae).

X, WOODS WITH STORIED STRUCTURE
Ripple marks 220-280 per T P R B B e L 2
Ripple marks go-150 (200) per ) R SR 5 5 -y 8
Rays up to 100 (200) cells high; mostly not storied.

Isomeris (Capparidaceae).

b. Rays mostly less than 8, sometimes up t0 30, cells high; typically
storied. ... v el R R R e R 3
+ a. Pores often in contact radially. .. ... inaivarr s 4
b. Pores rarely in contact radially. . .. ooociiiieiiainan e 5
4 a, Pores fairly uniform in size; arranged in radial chains. Paren-
chyma sparingly vasicentric. .. .. Bulnesia arborea (Zygophyllaceae).
b. Pores small to minute: arranged in clusters surrounded by vasi-
centric tracheids and parenchyma, producing more or less den-
dritic pattern. . .. .... Bulnesia Sarmienti (Zygophyllaceae).
¢ a. Parenchyma inequilaterally paratracheal and aliform; also in
diffuse aggregates, Rays uniseriate and one-storied.
‘ Guaiacum, Porlieria augustifolia (Zygophyllaceae).
b. Parenchyma finely reticulate.. . ... u.eaiin cimaninaaaias
6 a. Rays uniseriate and one-storied. Pores in flame-like or dendritic
arrangement.. ... .. .. Porlieria Lorentzis (Zygophyllaceae).
b. Rays frequently or mostly biseriate and more than one-storied. 7
~a. Pores few, the smaller ones tending to radial arrangement. Crys-
talliferous parenchyma cells apparently absent.
£ Bulnesia retama (Zygophyllacaea).
b, Pores numerous, fairly evenly distributed without pattern. En-
larged crystalliferous parenchyma cells numerous.
. . Larrea (Zygophyllaceae).
8 a. Vessel pits not vestured., . S 9
b. Vessel pits vestured. , ..., SRR 71
g a. Pores rarely in contact with the rays, which are all wide and very
high cooimnaia o X
b. [’E:‘c.k regularly in contm-:tl with the rays: wh “oh dre ot Al 4 i
A XL } ith the rays, which are not all wide
:mdhsgh......... S bR e R 11

(o]

t}

a. Rays all extending full length of i

nternodes; oil cells sometimes

ST .f’:‘prr (Piperaceae).
... Coriaria (Coriariaceae).

i'ﬂ't'&’:ﬂt”. N P L e R TN
. Rays of various heights; oil cells absent. .
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11 a. Pores in zig-zag, ulmiform, or dendritic pattern, at least in late
WOOH 7% o1 a0 e i e S A O A A e T R s 12
b. Pores not so arranged. ...... AR Sl el T Nt 16
12 a. Diffuse-porous. Vessels without spirals. Rays  or 2 (3) cells wide.
(See Tropical Woods 63: 37-38.) ... owvvov o e s Bignoniaceae.
b. More or less ring-porous, Vessels with spirals. Rays wider. . ... 13

13 a, Interxylary corky laminations present.
Artemesia tridentata (Compositae).
b. Such laminations absent. . ... ........ W A IO A 14

14 a. Parenchymarather abundantly paratracheal. Baccharis (Compositae).
b. Parenchyma sparingly paratracheal or absent. ,............-. 15

15 a. Rays 1-4 cells wide. Early-wood pores medium-sized, in rather
wide DANA. . s s onenaernaaann g A Cercis (Leguminosae).

b. Rays mostly coarse, nearly all over 4 cells wide. Early-wood pores
small, the pore-band narrow. . .........o- Berberis (Berberidaceae).

16 a. Woods with slender strands (islands on cross section) of included

phloem or unlignified parenchyma. ......... e S b Ty
b, Woods without such BEEARAS, ot hje e wa g thiey s A s rp e (e le s 18

17 a. Islands (containing sieve tubes) at outer end of short rows of
pores. Rays very fine.......oooooooion- Pisonia (Nyctaginaceae).

b. Tslands (without sieve tubes) independent of pores. Rays mostly
CORTEE o v o iv dba S s e N S g ey _Urera (Urticaceae),

CRTHIR = bl scrisale s ez s i AR LNS TR o8 e S 19

bW éods Without Such BANGS: < «-v vy e vasseiairstraasisasees 20

: hyma in the bands all elongated radially.

19 a, Parenchyma cells in the ban ng }pei&a e

in the bands mostly cubical.

b. Parenchyma cells in the Y, e s (RSl

20 2. Rays with small tilecells o ouinemneeniapmrmreesss i sovemaaty 23

b. Rais without small tilecells. . coriiveananne PR s 5 28

a1 a. Parenchyma reticulaie. «ouoveraenemas st sl 0l mti'llo- 22

b. Parenchyma typically not reticulate, though sometimes Ao
cal I:endi_:nt:it& ..... RN e »-. .... . ...‘- + .-: .‘;t- ‘:.- T IO A Sl ol

2 Ry ku B i (Grerllaceack

b. Rays not conspicuous, Vascular pits ok i mfgatm(;ruhm)

23 a. Parenchyma s;:halihg_ly-gmmdl_e;l.n..y.fﬂmm. AR

b. Parenchyma otherwise, . ««.o-coe! e Yo

24 a. Parenchyma finely ahbrmpmmw“ﬂm“ ma-- nu% ceae)

bands. Vascular pits minute. .. cocecesst iy 5
b. Parenchyma is nmowbmgﬁ 3‘?‘3“:;1 mﬂmvm its

i ifors ctimes broken and WTeBYE " 0 Tiliac
times wniorrs, D FRE IS OB




i

36 TROPICAL WOODS No. 76

2z a. Fiber pits with large borders; few. Parenchyma reticulate. _
: Gasadendron (Loranthaceae).
b. Fiber pits with small borders or simple; often numerous. Paren-
chyma vanous. ... .. A L D 26

. Vessels with spirals. .
b. Vessels without spirals.

R L 29
27 a. Rays typically uniseriate and less than 20 cells high. Parenchyma
finely terminal. vo oo Aeseudus (Hippocastanaceae).
b. Rays 1-5 (6) cells wide and up to 50 (100) cells high. ...... PRy
a. Parenchyma paratracheal and more or less confluent, sometimes
forming concentric bands few to 15 cells wide. Very small vessels
associated with larger ones, Density medium to high.
Castela, Holacantha (Simarubaceae),
. Parenchyma in numerous fine lines or reticulate and finely termi-
nal. Vessels fairly uniform in size. Density low.. . . . Tilia (Tiliaceae).
29 a. Vessel-ray pitting distinetly 2-sized: very fine and coarse. .. .... 30
. Vessel-ray pitting not distinctly 2-sized

- Ripple marks characteristic; all elements storied. Large vessel-
ray pit-pairs fairly numerous, elongated.
Carpodiptera, Christiania (Tiliaceae),
- Ripple marks local; mostly only fusiform parenchyma cells sto-
ried. Large vessel-ray pit-pairs few, round to broadly oval.
Schoepfia (Olacaceae).

Vessel-ray pitting coarse to very coarse

......... e el AR
b. Vessel-ray pitting not very coarse; sometimes very fine....... 19
2 a. Parenchyma reticulate, at least in part. Density low. .

b, Parenchyma banded; not reticulate.. . .

..... ;38

37
13 2. Septate fibersabundant.. ... ... i 34
b. Septate fibers absent or few. B 38

34 a. Heartwood rich reddish brown: sharply defined.

Bombacopsis (Bombacaceae),
b. Heartwood dull brown; not sharply defined.
Bombax, Pachira (Bombacaceae).
. Parenchyma cells flattened radially; in irregular uniseriate rows
in a ground mass of rather large thin-walled fibers, Rays all
multiseriate: cells not distinetly 2-sized (tang. sect.),

Bernoullia (Bombacaceae),
all, often thick-walled,
garegates separated by

b. Parenchymia cells not flattened: fibers sm
and arranged in narrow bands or diffuse a
much coarser bands of parenchyma. Ray cells distinctly 2-sized 16

i6 a. Wood fibers comparatively few and often diffuse or in diﬁ'u;:. k
?,&%;;E::; CXCEPt in outer part of growth ring. Rays nearly all
Arlalc,. ., .., e 1] 1 i
b. Wood fibers numerous in irrcgulxr. ha.naz-dt’;}:::;:’g‘;]éf? ";E::‘:}‘-;e“)'

rings . Unisens /8 C Ted. :
1gs . Unisenate rays common Ceiba, Chorisia (Bombacaccae).
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. Density very low. Open radial channels sometimes present. Verti-
e ca!ng:uf: durzs abs?np: ......... Cochlospermum (Cochlrgspermaoeu}.
b. Density medium to high. Radial channels absent. Vertical trau-

matic gum ducts SOMetimes Present. .. .. ....ovociarrans nes 38

18 a. Heartwood rich reddish brown; density high. Aguiaria (Bombacaceae).
y artwood yellow-brown; density medium.

ki e Ca:o};rfmma, S¢leronema (Bombacaceae).

19 a. Parenchyma reticulate or in closely spaced uniseriate lines. . ... 4,08
b Parenchyma OEIIETIIEES 15 4 it o e g epmdid b el B e AN 4
40 a. Pores only occasionally in contact radially, .o cnceeapasiaian 41
b. Pores frequently in contact radially. .. ...... u}, ds ...... ; 2 D
. Vasicentric tracheids present.
41 a. Rays homogeneous or nearly so. Vasi A o e

b. Rays definitely heterogencous. Vasicentric tracheids ahsct;:. wvial AL
ith many procumbent cells; uniseriates numerous. Faren-
g’ Eh?;: S ciands widh 48 ells. i Gaehalsi (Tiiaces).
i finitely procumbent cells; unisertates few. -
i i{h?r:: ;ﬁ:::;sd;:ol;ﬁy i—gellcd ........ D:':ra:p‘;dm FElueocurpa;eu).
- ide; pits to vesse
43 8. Pores amal. Rays often more than § o7 FUlL 8 Gercuiacens).
b. I[’;::n-t-:t; mcdmm-smed Rays less than 8, sometimes only 1 or 2, cells %
wide; pits to vessels small.. . ... S e
44 2. Rays with numerous sheath cells (tang. sect.) and rows of upright -
cellsrmnbﬁnglargctileoeﬂs(rad.mt.) ..... 4%
b. Rays without such cells.. R, SoAny 2 xn wo_m mu, h,sh
45 a. Fibers very thin-walled. Rays sometimes g
5 Wood light and soft. Heartwood yellowish br;;:;: |E|g°m b::ltl‘#)-
thick-walled. Rays mostly 1023, sometimes up o 70, €04
3 E,:::.‘Wood moderately heavy and hard. ch-twmddmpiy P
colored. . . cnoor-t T L .unihm s
o8 EIPPIC sl v w‘nm H ... Montezuma (Mnld:olc'mu)-
b R:r'(;:;;; marks 80-100 per inch. Heartwood mdd;"hl: t',“.:?:ghlvaw).
olate, more or less variegated and 3"‘"?“:;;1; rsﬂ‘f:r diin;
7 &. Pores numerous, fairly umformm size; | i Bixa I.L‘”'-".. )
4' frequently more than .one-sw_rgﬁﬁ- Density Wto o (B‘. m:“
b. Pores rather few, variable in size -mth--n:ndeﬂ__l ency to ring-porous;
wall very hick, purtculasy whEte SRURT T
Rays typically onestoried DK Lo riniana cwfg
3 . with calcium carbonate, . .....c 3
8 a. Vesselsin normdlyﬁﬂedmth_c ek Al 59
: ; Vessels witri,g:ltt calnumwhomu(m?tpﬁ“uy ounds)

49 a. Pores very numerous. mem?%wl (Ulmaceae).




.. Rays homogeneous or nearly s0.. . ... c.. oo SUIERSTAAT 52

. 1{ avs -H'.’T!'rfl';:!.‘n'ﬁ'illﬁ. ’

. Rays infrequently over 3 cells wide, mostly narrower. ... ..... 53

. Ripple mar

. Ripple marks irregular. Heartwood moderately dense; lapachol
. Rays mostly biseriate and up to 25 (35) cells high. Ripple marks

. Rays 1-3.(4) cells wide. Ripple marks 110-125 perinch.. . ... ... 55

a. Rays less than 15 cells high; unisenates few; pits to vessels small,

o R _ Belotia (Tiliaceae).

. Rays without definite strata of procumbent cells. Parenchyma not
2 ]

. Definitely nng-porous
. Diffuse-porous

. Parenchyma aliform and confluent

TROPICAL WOODS No. 76

_ Pores not very numerous. Heartwood purplish brown.

Ampelocera (Ulmaceae).
Parenchyma rather sparse, often not distinct withlens........ 41
Parnechyma fairly to very abundant, often distinct without lens.  §9

RO . e

Ravs mostly 4-b cells wide, Cybistax Donnell-Smithis (Bignoniaceace),
| ks regular. Heartwood very dense; lapachol abundant.
Tabebuia (Bignoniaceae).

absent or sparse

................ 54

go-g5 per inch, Heartwood olive. . Paratecoma (Bignoniaoeae).

uniform. Heartwood yellowish Cybistax chrysea (Bignuniauu).
cells high; uniseriates numerous; pits to vessels
vaniable in size and form. Heartwood brown or reddish brown.
Bauhinia (l-eguminoaae).
te or partially biseriate; one-storied. Ripple marks
y regular. . . 4 Suriana (Surianaceae).
ten more than one-storied. Ripple marks irregular 7
wide; with numerous sheath cells (tang, sect.) and
ht cells resembling large tle cells (rad. sect.); pits
dium-sized, oval to elongated. Density very low.

up to 8] co)

r ) cells wide; without sheath or tile cells; pits to ves-
sels small. Density high. |

N T kol | -

Rays with definite strata of procumbent cells. Parenchvma in

part diffuse and sometimes finely terminal. Helicieres (Sterculinceas),

T i s e :

diffuse or terminal Bontia (Myoporaceae).
Fraxinus (Oleacene).

L]

[P it . o oy -1

Parenchyma in multiseriate, apparently terminal, bands: not

aliform or confluent, Fibers septate,, Swietenia (Meliaceae)

a : j sometimes terminal also,
Fibers rarely, if at all, septate.. ... .. ..

Pores

: SEy = . 6
» large; few, Rays mostly large; up to g (20) cells wide
joo) cells high. Texture very coarse; feel harsh.
. Basiloxylon, Sterculs
Pores small to medium-sized; usually numerous, Ra
width, but :1.‘.&1.:“:.' less than o, ¢
ture fine to medium ;

and
a (Sterculiaceae).

ys variable in
arely up to 100, cells high, Tex-

62
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62 a. Rays homogeneous or nearly so,
b. Rays heterogencous, at least in part.. ..........oooooee o
| abundant in vessels of heartwood.
f3x g o Cotema, Tabebuia (Bignoniaceae).
b. Lapachol absent or SParse. .. ..., i.oorviosueeaiunaiiioie s b4
64 a. Parenchyma locally aliform and confluent. Rays mostly 4-6 cells
Wide, iatinv vesee s v s .. .Cybistax Donnell-Smithii (Bignoniaceac).
b. Parenchyma generally confluent into distinct bands. .. aan 65
65 a. Rays mostly uniseriate; one-storied . . . . .. Crescentia ( Bngnomaceacﬂ)s.
b. Rays mostly 2 or 3 cells wide........ ksul ..............
i ied. Ripple mar ar,
e pp;aﬁ“:énia pﬁfapﬁﬂgj (Bignoniaceae).
: 1 ippl ks usually i ar.
b. Rays often more than one-storied. Ripple ma(;adm il ji Bmﬂignoniaccae).
i 8 cells high.
67a. Rays1or2 cells wide and commonly less m(.‘mf:m i E% ncouoea?s.
b. Rays wider and taller. ... .. I L Rty
68 a. Ladest pores fairly distinct without lens. Vertical gum ducts
i S R R A S AR I TIOCEI U SR
b. solmmeu:t;&m;:; distinct without lens, Gum ducts absent..... 70
69 a. Heartwood olive to purplish; distin(c;t fmdm sapwood}.uI;;l): ;zrg
igh; she m ducts rare. -
ﬁ::gﬂ pl::g Ll':‘cshlfnth “u, Pmut : .‘i' ........ Hﬁiscusmm)-
cartwood yellowish; not distinct from sapwood. Rays ¥
Z }-:sa than 3oyoclls high; sheath cells absent. Gum ducts common.

i i _ Simaruba (Simarubaceae).
R:ppiemukssc—ihpermch............ .
i arks 60—go per inch. Wood with very bitter taste.
Toxs Rigple 2 s Aeschrion (Simarubaceac).

; inch, Woods without bitter taste. :
b Bipple gy ma.-:mm?“. Bastardiopsis, Tetrasida (Malvaceae).

LEGUMINOSAE "y
i entric | Machaerium.
78, Tncluded phloem present in coneentric bands. .- FAHATHE,
b. Included phloem dmnt e
73 4. Gumc_-y.stscommon-mpmﬂﬁh.?m‘“'"""“_“’.'.m_”“_”. 74
74 8. Fibers apparently all septee. s s et av e i00 0l o viaia 71
b. Fibers rarely or not atlﬂ“ﬁ““‘“.‘_“‘;;a'lmusd-ihw_

. Septate fibers in part short, thin-walled, BB FPEC R0 0 b re.
*a ﬁgmmﬁkepnmhfsorhnd&' Rapplemﬂrh sBo-90 P"'mmm‘
wood BRGWN o v sl ek CE RS A s P ot like ar-

b. Septate fibers not of two types and not in plrmchi‘ﬂ“'hh

. san i ampaes ﬁ
: SN e Al AR
rangcmt‘.nt...................._.._ .

.
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b. Pores mostly in long multiples or clustered; completely sur-
rounded by parenchyma. Vessel pits g~114. Ripple marks 140~
160 per inch. Heartwood dark brown, somewhat variegated. Olneya.

- 4‘
=6 a. Parenchyma very abundant and conspicuous about pores. Rays

heterogeneous. Ripple marks about 80 per inch. Heartwood dull
vellow-brown; taste very 1Y o <. SN Sy it G ) ”ﬂlﬂifﬂl’.
b. Parenchyma sparingly vasicentric and diffuse; inconspicuous.

Ripple marks so-6c per inch. Heartwood lustrous yellow to 88 a. Parenchyma reticulate in part............ b Dalbergia.
brown, more or less striped; without bitter taste... .. .. Plathymenia. b. Parenchyma not reticulate.. . ..., .ooouiiiniiiiinn 89
7 a. Vessels with spiral thickenings.. . <.+ veveeonneihiasausis it 78 89 a. Rays typically homogeneous. .......oooovororineroiizriere e
b. Vessels without spiral thickenings. .« . s «a s asaakbenss . 79 b. Rays more or less distinctly heterogeneous, at leastin part...... 127
78 a. Rays 1-4 cells wide. Pores in dendritic pattern, Ripple marks g0 a. Rays all unise'riate_ or'only parp'ally biseriate. . ....oovvneases 91
| "i}‘(]l.!? 140 per inch, Heartwood waxy orangc_—brown TRy Zuccagnia. b, Rays .frequr.t'ltly BISESte OF WAICEs ey oo erin o T 50%
), }\.EM 1-8, mostly 4-6, cclig wide. Pores in ulmiform pattern. g1 a. Poresin ulmiform or wavy tangential arrangement. Ripple marks
Ripple marks about 140 per inch. Heartwood laminated light and 160-190 per inch. Heartwood probably brown.. .. .. OAR Gourliea.
and d:lrili BEOWD s Giaaals Mataa s RO RPN DU e 0t A7 b. Pores not so arranged.. .. ... A S g T Lt {LeiCas e e
79 & \Ir'.\'fil:l pits all very small IOt OFer 420510 + o iaseen et o TR HEY 92 a. Pores in part Jarge and distinct without lens. ... .cooins s 03
b. Vessel fits darger. o im A mva e e e e G SRR b. Pores not large, though in some instances up to medium-sized and
85 a, Ravs typically homoge barely visible without lens. ... eyt aaaele e o < ere oo 94
» Rays typici IERNCONIS 4 s 4102 50" avnie o oxtalilal e biesate e MIERIEITE 81 IR0 s . :
b, Rays typically heterogeneous. . . . . . . . LA 8 93 a. Parenchyma distinct without lens; short to long_nllform, becom-
o N e . A ing confluent into irregular bandsin late wood. Ripple marks 120—
81 a. Parenchyma distinct without lens; mostly in wavy bands includ- '

135 per inch. Heartwood yellowish. . .o.ooooii e
b. Parenchyma indistinct without lens; narrowly vasicentric and

abundantly diffuse (crystalliferous strands). Ripple marks about

6o per inch. Heartwood brownish, with dark red vessel lines.

ing the pores; cells storied. Ripple marks 115-140 perinch. Heart-
wood purplish brown, streaked ;
b. Parencl

...................... Holocalyx.

iyma indistinct without lens; in numerous narrow bands

;"_u_“h!“% but not always including the pores; cells not storied. Cedrelinga.
“r' ‘lI\I‘-‘i.I‘:-;T‘fks 75—go per inch. Heartwood brown, reddish-brorﬁ'n, ‘ g4 a. Parenchyma vasicentric to aliform and more or less confluent, but
: L 2 ST B E R SR Lk, Vs Swarizia. not in regular concentric bands within growth ring, .. ..ocrveen 95
%2 a. .l‘ ay :_-;-i.s irregular in size afmd form throughout; crystals not b. Parenchyma in concentric bands, at least in late wood....:..- 99
"{"‘“""“ to marginal cells. Ripple marks about 125 per inch. 95 a. More or less ring-porous; multiples of 2-sized pores common.
leartwood yellowish brown; unscented....... ........ Harpalyce. Ripple marks about 150 per inch, Heartwood probably brown.
b ]n:‘g-r:hr ray cells procumbent; crystftls confined to single margi- . Cascaronia.
| .l.; rows of Inrigrbr cells. Heartwood fragrantly scented. . . M By b. Diffuse-porous; pores not 2-sized in A (531 TSI 4
87 a. Heartwood rich brown. Ripple marks 1co-120 perinch., . M P abundant! tracheal; readil visible; sometimes
b Tlea ; : S .. . Myrocar, a. Parenchyma abundantiy para 3 ¥ U
b. H_{ .-.nt,,.nmi reddish brown to deep red or purplish. Ripple ':“Hkspm 96 conﬁucn):?lim very irregular bands. soamtienry aas s die e . 97
go-100 perinch. . . -"’f'ﬂ‘ax)'fon. b. Parcnchyma sot abundant; usu dl}l" indistinct wi hﬂ:t ;I;na.. 'h : 93
85 a. Vessels filled with tyloses in heartwood : Phsenchyoms nipsll surrounding the pores; apotrache patcnes
b Vestels withoureyioecs . gg % common’.rgi.p;}le m:r'ks_-'gp-'l'm'l”rinl:ﬁ; regular to very irregular.
85 a. Rays mostly uniseriate Heartwood red to purp‘lmh’ often striped; unsc:‘.nte(;,‘ . ._Pids{]iﬂﬂﬂm-
b. Rays mostly 3-5 cells wide, the llf‘liﬁ-:r]n!!é\‘. fcw e DL 36 b. Parenchyma usualgem! mmplﬁ‘yp;:;imﬂuig;s‘;s ;epﬂ;cﬁ-:;;-
86 e e aoy F § AN a4 e G R e 7 ! . a ntﬂrm- ipple ks 7503 _-. 1
36 a. tj"‘-l: '-‘-[’3 uniform in hc-}:phr: usually not over 10 cells Ripple ;qiih;;{lzfﬁtwcmhfhm d’ark'bl‘.ﬂ\f'ﬂi sometimes with fmnctmut
warks about 130 per inch, Heartwoo ] 5 i : FigtEn A s B s e e NCONMETONNS.
b. Rays variable 1’11 height up ml ‘:;r?c;ﬂd I’;]_"ti-l‘lmwn -... . Gliricidia. of vanilla,ri s nane e aaa R SEE L S by sheath of
per inch, Heartwood said to be < 'Pple marks about 100 8 a, Pores rather small &mgen&ysuﬂou.eﬂed 4 “m AD:
. ; orange or brown.. , . ... . Hebestigma - vma. Vessel lines distinet, Ripple marks 110-130 PEE,
87 a. Pores mostly in short multiples or solitary; usually ' PateRe AR £2% e, e ] onnseﬁ ge, becoming red.. ... Centrolobizm.
surrounded by parenchvma. V. LHATY; usually not complclgl ; inch. Heartwood VANEERLES e a5 fpnennh
_ y parenchyma. Vessel pits 7-8,. Ri ¥ W rarel ,,m,;wmple_l;e sheath o :
140 per inch. Heartwood probably purplist u. Ripple marks about b. Pores yery ames, 314 wle marks about 115 pu'inch. eart-
¥ purplish brown. . . Lennea. Vessel lines indistinct. Rippie mark ] Paramachaeritim,

wood probably yellowish. - casvmsrereen et )
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99 a.

b.

_ Parenchyma not abundant about pores and usually not sur-

a. Pores all small; numerous. Parenchyma bands narrow and fre-

dares 1nf 1
. Pores infrequently with complete parenchyma sheath. Fibers not

. Pores rather few; scattered irregularly. Parenchyma bands un-

3 P . e
. Pores rather numerous; fairly evenly distributed. Parenchyma

. Fibers with thick walls. Ripple marks 75—g0 per inch. Heartwood

. Fibers with medium walls. Ripb!cl marks 1.05.—'1;5 pcrmch Heart-

Parenchyma in numerous concentric b 1thi S
e In e s ric bands within the growth

_ i.:m‘”.i.f_,. . wavy or irregular.. R T RE TR (. 1
ey ri.l not in numerous concentric bands within the growth

ings; sometimes confluent in diagonal or anastomosing bands 118

> l';‘.!':" 14 ! 3 i : 1 :
nchyma bands not coarse; mostly indistinct without lens

. Ripple marks 100 or more per inch; fairly regular

renchyma cells mostly short and plump. Fibers with rath
£ ather

TROPICAL WOODS No. 76

Parenchyma rather to very abundantly paratracheal and conflu-
ent into irregular bands 2-8 cells wide; crystalliferous cells
cubical T T Lo i o 1 e e 100

rounding them; bands typically narrow and fairly concentric;
crystalliferous cells globose,. ;- .y s aiiaaies iy o 3 101

quently anastomosed, occasionally concentric; non-crystalli ferous
strands mostly 4-celled. Ripple marks 150-150 per inch. Heart-
wood probably purplish brown. ....... ... oo, Geoffraca
Pores medium-sized in part; not numerous. Pa.renchyr'n‘a. .bands ‘
variable in width and not distinctly anastomosed; non-crystallif:
erous strands mostly 2-celled. Ripple marks 1'1(;—1 30 per i h‘
Heartwood brown.. .. .« ovovveaveveeis il !:'?.:ri;af X
Pores usually with complete parenchyma sheath. Fibers thi i
walled. Ripple marks about 120 per inch. Heartwood normﬂ.ll'li-
absent; traumatic heartwood dark brown or purplish.. .. .Pkratzrpu:

thin-walled., . ..........
................................. 102

u\'f‘]fﬂ_\l '\}1{'!\.:;1 prominent on tangential surface. Fibers thick

walled. Ripple marks 120-150 per inch i i

red and brown, sEpeisu Rt vmcg;:::g lis
......................... alia,

bands fairly evenly : ood
vands fairly evenly spaced, particularly in la ;
distinct without lens. . . ... ' pifoede o
. 103

begwey T.-'Jd:sh brown, or blackish; sharply demarcated from the
SAPWOOd. s
v Swarizia.

wood

AR -
d brownish; merging gradually into the yellow sapwood.

chyma bands coarse; readily visible to conspicuous 106

« 114

. 107
............ 108

Rippl Ter 10 1 1
1ppie marks not over 70 per mc.h; somenmes very i'FICE"LiI‘}l'
J al. ..

|

large lumen, Pores large to y fi

g A s Is very large; very fe ;

o | ) ; very few, Rip

.l:' ut o per inch, Heartwood vellow . . . ¥ PIE Maits

.i irenchyma cells mostly long and slender lfilb.._»n .'Ih :

lume v \ i 1 : & :

lumen. Pores medium-sized; few. Rlp])ic marks 6o 1S3,
b S o

Dussia,
ute
79 per inch,

No. 76 TROPICAL WOODS 43
Heartwood orange-brown, deepening to reddish brown,

! Martsodendron.

108 a. Non-crystalliferous parenchyma strands mostly gcelled. ...-.. 109

b. Non-crystalliferous parenchyma strands not mostly g-celled. .. 110
109 4. Vgssel pits small (less than 6u). Pores small; few. Rays 1-3 cells
wide and up to 20 (40) cells high. Ripple marks about 100 per
inch. Heartwood probably yellowish. ............... . Fairchildia.
b. Vessel pits medium-sized (7-8u). Pores medium-sized in part;
fairly numerous. Rays 1 or 2 (3) cells wide and up to 15 (30) cells
high. Ripple marks 100-140 per inch, Heartwood dark red to
chocolate or blackish...... A O s VT Libidibia.

110 a. Rays mostly 3 or 4 cells wide and frequently up to 5o cells high;
many rays more than one-storied. Pores rather large in part;
not numerous, sometimes few and scattered.. ..o coacrooniane

b. Rays 1 or 2,in some generd 24, cells wide and infrequently more
than 15 cells high; few rays more than one-storied . .. ... S

111 a. Vessel pits small (5—7u). Parenchyma bands fairly uniform. Ripple

marks 110-130 per inch. Heartwood probably light-colored. . . Clitoria.
b. Vessel pits medium-sized (8-gu). Parenchyma bands irregular and

more or less anastomosed. Ripple marks 120-150 per inch. Heart-

wood yellowish to dark brown.. ..... .- o e s erm e s o PESCIAES,

112 2. Rays 1 or 2 cells wide, the uniseriates numMeErous; ray-height usu-
ally considerably less than tier-height. Four-celled parenchyma
strands common; fusiform cells few. Pores medium-sized in part;
very few. Ripple marks about 100 per inch. Heartwood dull brown
to brick-red, becoming chocolate, purplish, or nearly black.. . :Srdxba.

b. Rays mostly 2 or 3 vells wide, the uniseriates few; ray-height
often approximately full tier-height. Four-celled parenchyma
strands few. ..o ovonennocs lmgllf 13

111 a. Fusiform parench ma cells numerous. Pores large 10 s few to

2 rather nu?ne.rous.ympple marks 100-140 per inch. Heartwood
yellowish brown +0 Aok Ped s asisias omaeenamriis . Lonthocarpius.

b. Fusiform parenchyma cells few. Pores rather large; few. Ripple
marks about 140 per inch. Heart;’dﬂd said to be c:rungc;g’qum.

marks 180-190 per inch. usiform parenchyma cells nu-
merous. Rays 1 or 29‘_:&15 wide and § (10) cells hig HcartnoodB
richbrowmvaﬁegntadorﬁnelys-mpcd...‘ ...... usrya.

b. Ripple marks go-120 (150) per inch. Fusiform parenchyma ce =
s H ood dark violet-brown, more .

11¢ a, Uniseriate rays numerous, Heartw _ - s

: or less strcakg::l;some s mehs walnut-scented v ee e . Machaerium.

VOO 2 A o
b. Uniseriate rays few. Hchnd unwenr.ed prmepieis -
116 a. Parenchyma bands including the pores; | Ils stobli:ed.lshﬂw mood”m.
deep reddish brown (Z. {engo). dark olive, ?:wd R
b. Parenchyma bands touchmg,-but usually not uding, the poress

cells not storied . .

111

114 a. Ripple

.bn----t.----o--too---goo-ooo-

117




117 a.

b. Pores medium-si

quently triseriate. Ripple marks about 100 per inch. Heartwood
rather waxy vellowish brown, . 1..’:(‘:(1’-"}1.‘?}31:1‘1.

a. Pores very small - e e i ek S e o TR

. Pores medium-sized o ahe e re e oA e o me e IS e s 126

. Pores medium-sized. Vessel pits small (not over 6u). Rays up to
. Parenchyma not very abundant; inconspicuous, . . . .......c. 0, 123

. Pitting between parenchyma cells coarse. Rays not over 2 cells

. Pitting between parenchyma cells fine. Rays frequently 3 cells

. Parenchyma cells not definitely storied. ... ......... ........ 129

. Rays 1-3, mostly 2, cells wide. Ripple marks 116-115 per inch,

. Rays 1-4, mostly 2 or 3, cells wide. Ripple marks 8c-100 per inch.

+ Rays 1 or 2 cells wide and 15 (45) cells high. Parenchyma nar-

Gutlandina,
. Rays|

. Rays up to 30 (40) cells high. Ripple marks 6c-80
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Pores small. Vessel pits medium-sized (8-10u). Rays sometin:;es
up to 40 (60) cells high. Heartwood uniform brown or reddish
brown, e R S .I)iﬂ!f“m.

1< (22) cells high. Heartwood brown, reddish brown, or blackish,
o . y .
in solid color or variegated. . .. «voeveurasiis e nnes e e OWATIZIA,

Parenchyma very abundant and conspicuous in coarse-textured
paratracheal masses, more or less CORANENE. .0k o et R

wide. Pores large; very few. Ripple marks about 70 per inch.
Heartwood pale olive. . MBS (- ({11
wide, Pores medium-sized to small. Ripple marks more than 70
per inch.

Parenchyma cells storied. ., . .

Heartwood brownish yellow; taste bitter. .. ... ., ....... Ferreirea.

Heartwood pale brown; taste not bitter. .\« vuvs s on oo Plerodon,

rather few. Vessel pits medium-sized (7u). Rays
rarely triseriate. Ripple marks about 75 per inch: Heartwood
sulphur-yellow when fresh, but turning rich purplish red.
Gonsorrhachis,
ized; few. Vessel pits large (1c-11p). Rays fre-

» mostly 2 or 3, cells wide and of various heights up to

cells, Parenchyma barely wisible; vasicentric to vasicentric-

confluent. Ripple marks about 140 per inch. Heartwood orange-
brown, streaked with red. U .. Suphora secundifiora,
s mostly biseriate and less than go cells high, : 12¢

j cells wide and 10 (20) cells high. Parenchyma narrowly
and confluent; visible without lens, Ripple marks about
25 per inch. Heartwoad brown or orange-brown.. .,

rm
Behaimia,

:1-'.\"_\

vasicentric and short aliform; not distinct without lens
Ripple marks about ga per inch. Heartwood orange to deep red

% than 15 cells high. Ripple marks g5-12¢ per inch; fairly
regular. Heartwood flesh-colored to mahogany, ‘f’frr'jg'mr
per inch; ir-

No. 76 TROPICAL WOODS

127 a.

45
regular. Heartwood dark brown, more or less striped.. . Melanoxylon,
Parenchyma in concentric bands within the growth ring. .. .. .. 128

b. Parenchyma not in definitely concentric bands (other than termi-

128 a.
b.

129 .
b.

. Uniseriate rays few. Heartwood orange-yellow.... ..

nal); vasicentric, vasicentric-confluent, or more or less aliform
and locally confluent into diagonal or anastomosing bands. .... 138

Parenchyma bands coarse,. .. ..cavievierenr et eensmnses 129
Parenchymna Dands fine.L ucbsve s-thls e vssvmnioniassnsas it 133
Pores large, at least in part. Ripple marks 1c0-140 per inch,

Heartwood scarcely distinguishable from the sapwood. .. ... .. 140

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
Pores distinctly 2-sized: large and small. Rays 1-3 cells wide and
less than so cells high. Density medium.. ... .. Clitoria brackycalyzx.

. Pores not distinctly 2-sized. Rays coarse; sometimes up to 20 cells

wide and more than 1oo cells high. .. ..o, Erythrina,

Pores small; fairly numerous, Vessel pits n:tcdium-sized (7-8u).
Ripple marks about 100 per inch. Uniseriate rays numerous.
Heartwood reddish brown.. . . ... wrenn- Aleleia,

. Pores medium-sized; few. Vessel pit'_u.e;mn.‘l] (not over fi). Ripple

marks about 70 per nch. . .., v iiiii i s v 132

iseriate ravs numerous. Heartwood brownish. ... ...... C'.‘rud:'a.
it ... . Paoccilanthe.

Pores small to very small. Ripple marks 150 or more per in
Fusiform parenchyma cells numerous. Rays typically less than B
cellsthighl, .. oo s e s b s s G T 134
Pores mediom-sized. Ripple marks fewer than 125 per inch. kusi-
form parenchyma cells absent or few. Rays frequently more than »
1o cells high. ... ..
i1 ; iseri nly partially
Fibers thin-walled. Rays nearly all uniseniate or only p
'b;scriau:. Parenchyma cells mostly fusiform. Ripple marks about
150 per inch. Heartwood probably red.. . ... Drepanocarpis.
Fibers very thick-walled. Rays often biseriate. Parenchyma -
mostly in 2-celled str Chusetasaans e A e Vo 2
Rays 1 or 2 cells wide. Heartwood chocolate-brown; “P‘Wﬁgmh
R L e L i e s
%ci;?::i 3 (4) cells mdl:l,‘Henrtwoﬂd olive, more or less sr.r.mmm‘;
ith black; sapwood WhIte .« coaeexoirian i ittt
:::ssr:l pits','lﬂfg"-:( (p to 12u), Uniseriate rays few. Ripple ma;:sub'_“
8¢-110 per inch. Heartwood yellow. .. - cotescis s 0ol b0

. Vessel pits small (not over 7u): Heartwood brown or purplish

'll...l.l't!tl-ll.l 13?
brown..........“..-.--.-a...:._-u..----un_. B ._ m‘
Uniseriate rays ﬂ'.t:mem{lﬂim??l" l_m_“'k.! 100-120 purmnh .E:Can:u
wood reddish brc;_wn_, Ethp‘c::n;;;:k};ue. . s pcr PR )
Uniseriate rays few. Rippic i & 59"50 SR !- l" -“’* ’"'P“d. .
dark brown or purplish lgmwn. uniform or streaked Dicory
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138 a.

113G 2.
b

b,

.. Pores not so arranged. Density high........

iyma often confluent into diagonal bands. Wood fibers
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Parenchyma sparse to moderately abundant; usually not distincr
without lens, Pores small to medium-sized; fairly numerous. ... 13
Parenchyma very abundant and COnsSpiCuoUs. Pores large; fc:w.: !4?
Ripple marks 140-160 per inch: oo consanis it v v 1
Ripple marks fewer than 125 per inch.. s eeen e : i l::

 Pores clustered and in irregular diagonal or ulmiform arrange-

ment. Rays 16 cells wide and up to 5o cells high. Density me-
dium. Heartwood brownish gray, more or less variegated of
striped with dark brown.. . I;dfn
: atack « 141
l_l-.ﬂ'usr-poruus. Rays 1-6, mostly 3 or 4, cells wide and some- Y
times up to 30 (60) cells high; not definitely storied. Parenchyma
diffuse in part. Heartwood greenish yellow, changing tooli / d
eventually to russet-brown. . .. S Sha wcg?pizy
e g id.

. With tendencies to ring-porous. Rays 1-3 cells ;v.ide and 10 (20)

nnlle 3 - RAt ' b
cells high; definitely storied, Parenchyma not diffuse. Heartwood
brown or reddish brown, often streaked.. ... .. Eysenhardtia

. Ray margins with crystalliferous cells. Pores small 143

Ray margins apparently without crystalliferous cells 144

i, Crystals in verti series of i
stals in vertical series of cubical cells, each series resembling

& single i1p:;'.;_:}l! cell, frequently tapering to a point. Uniseriate

::]\mh; %J,m nchyma sometimes short aliform to locally con-

.\;._!:.}.: \vdr mﬂ.rki regular; 100-110 perinch. Heartwood brown
greenish or purplish tinge; more or less striped.. . )'P!vra.rpn;nkm

. Crystals mostly solitary 1
solitary in cubical cells. Uniseriate rays rather

numerous. Parenchyma spari 1
} . Parenchyma sparingly v 1c3 i
R paringly vasicentric; not aliform or

i pple marks irregular; 100-110 per inch. Heartwood
k brown, with blackish striping.. Apoplanesia
mall. Uniteriate rav i : s .

: r.,I eriate rays NUMErous. Ripple marks go-105 per

; wood ;‘llT]_‘lE_!\}l. red.. RS Y 1 0, .Prr::r;’ompm'"a
! e ..‘_l_u.rI sized. llmT:r:atc rays few. Ripple marks about -
2 nch. Heartwood olive or brow 55 g ) 1
RN rown, more or less streaked. Sweetia.

tly 1 or 4, cells wide
]\ 1-3, mostly 2, cells wide... ... e -
. Ravswith definite . el g
=4 ‘.\"}ilrll r.rr ely upright cells; uniseriate rays few 1 5
= it definitely upright cells; nniseriates rather numer- 7/
. 148

with very small lume T
i |,-.I.-,\ 1“u!| :Ixrna n'. Rlspiﬂc marks so-80 per inch, Heartwood
Sellaibii ;‘i'r.ln;ﬂ :}.u:n‘cxposurc; not scented., . Hymenolobium.
b .-_t.nel.ul, e ;\G'lt%;-?::ped masses about the pores and
£ Sonfuesitiy od fibers with rather large Jumen. Rip-
per inch. Heartwood yellowish, with slight

ge hue; vanilla-scented.. .

g iy v ereinnennen. . Amburana cearensis.,
] yma cells common. Ripple marks 8o-100 per
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inc}}._Heartwuod 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. ........ s e A B R Andira.

149 a. Parenchyma very irregularly arranged; usually not completely

surrounding the pores; also more or less diffuse. Ripple marks
85-g5 per inch. Heartwood chocolate to reddish brown. . . Bowdichia.
b. Parenchyma fairly regularly arran ; usually in lozenge-shaped
masses embedding the pores and locally confluent diagonally;
not diffuse. Heartwood yellowish or brownighay s «x ils sz mrise e 159
150 a. Rays nearly all biseriate. Parenchyma sometimes long aliform.
Ripple marks about 6¢ per inch. Heartwood without distinctive
oder Or ERSIO L il s Vayelo Ak VP e e Ay S Ormosiopsis.
b. Rays often triseriate. Parenchyma not long aliform. .ocoveinss 151

151 a. Heartwood with scent and taste of vanilla. Ripple marks about
100 Per INCh. .. o viv o suswnszanre il 8t Amburana acreand.

b. Heartwood unscented, but with very bitter taste, Ripple marks
about 8o perinch........ L L N et oo et Vatairea.

CURRENT LITERATURE

s plantas medicinales de Izdcar de Matamoros ¥
Pueblos anexos. By IRENE Rivera M. Anales del Instituto
de Biologia (México, D. F.) 14: 1: 37-67; 4 figs.; 1943
This annotated list of Mexican medicinal plants includes

113 species of herbs, shrubs, and trees of g6 genera and 49
families. The information pertains mostly to the distribution
of the plants, their vernacular names, and _rhe uses whic
various parts of the plants have in local medicine.

Contribution to the morphology and anatomy of guayule
(Parthenium argentatum). By Ernst ARTSCHWAGER. Tech.
Bull. No. 842, U. 8. Dept. Agr Washington, D. C, April
1943- Pp: 333 6 x 9% 23 plates, 18 text figs. Price 15¢.
“Ross and Lloyd, through their studies, have given us a
general insight into the anatomy of the plant, the ontogeny of
“he tissues, and the place and time for rubber syz_lthes&s, but
they tell us very little about the_ detailed structure of the
secondary xylem and hloem, so important in the develop-
ment of the plant from the standpoint of Perfarmance.Th_ts
bulletin aims to consider critically and briefly the plant in
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t< entirety, laying emphasis on structural features that have
been previously neglected or omitted and that, in the author’s
opinion, have a direct bearing on breeding to serve the present

»

need.

Plantas huliferas: el guayule y la Cryplostegia grandifiora.
By Maximivo Marrinez. México, D. F., 1943. Pp. 11135

434 x 7145 12 text ﬁgs‘.

The first part of this little book pertains to Guayule,
Parthenium argentatum Gray, a low Mexican shrub cultivated
as an industrial source of rubber latex. The second part de-

scribes an East Indian liana, Cryptostegia grandiflora, which
has been planted in Mexico for ornamental purposes and in
some localities has become naturalized. The author suggests
'n,z'“:'!u\_ asclepiadaceous plant, known in India as Palay, has
.---.5-\1-:,:.-:‘;: potentialities in industry, as the latex 1s rich in
uopner.

"

The Caribbean Forester. Pub. quarterly by the Trop. For.
I.:-.-:r\. Sta., U. S. Forest Service, Rio Piedras, Puerto Rico.
Vol. IV: 4: 145-199; July 1943.

CoNTERTS

Hrn_a' to make wood unpalatable to the West Indian dry-wood termite
Crytotermes brevis Walker, 1. With inorganic compounds (pp. 145 1:‘:‘-
figs.), by Georce N. Wavrcorr. : AL Sk
Encina, Quercus virginiana Mill. (pp. 158-161), by Auserto J. Fors,
.-'a[11_‘.ntt‘_\' sobre la Myrica cerifera L. de Honduras (p. 163), by Luis Laxoa
1 AR.

La vegetation muscinale des Antilles francaises et son intérét dans la

valorisation sylvicole (pp. 165-182), by H. STesLE.
Pomarrosa, Jambosa jambos (L.) Millsp. and its place in Puerto Rico
. 181-194), by Fraxg H. Wapsworrs.

Studies in palms. 4. Brahea and one Erythea. 5. New palms
of Panama, and others. By L. H. Baivevy. Gentes Herbarum
Ithaca, N. Y.) 63 4: 175204, t:“:"“" 87-139. |
'he author reviews and illustrates the genus Brahea Mart
irt] with four species, describing and figuring two ne':l:
cies, B. prominens, a stout erect tree, and B. /;;f/a', not so
¢, respectively of Guatemala and Mexico; then redefines

No. 76 TROPICAL WOODS 49

Erythea Watson, renaming the uncertain E. Roezlii, Erythea
clara Bailey. His recent studies of Panama palms have yielded
descriptions of no less than 28 new species distributed ‘among
the following genera: Sabal, Euterpe, Prestoea, and Aiphanes
with one new species each, Desmoncus two, Geonoma_three,
Bactris six, and Chamaedorea twelve. A small distinct Geono-
ma-like palm becomes the type of a new genus, Hoodsonia
Bailey.

Bactris major and B. minor are reviewed on the basis of new
material collected by the author at Carthagena. The long
existing Malortica-Reinhardtia confusion is discussed and
clarified and R. rostrata Burret is transferred to Malortiea.—
B. E. DanLGren, Field Museum.

Flora of Panama: Palmaceae. By L. H. Bai.ey. Ann. Mis-
sours Bot. Garden 30: 327-396; figs. 44-69; September 1943.
A clear and competent, well-illustrated account of the

palms of Panama, including the new species lately described
more extensively in Gentes Herbarum. “Even with the 70
. . . species in 26 native genera I now include in the Panama
inventory, I conclude that the country is yet only fragment-
arily covered for palms. We are beginning to understand that
for the most part the species of palms do not naturally in-
habit great expanse of territory, and many of them are
strictly local.”—B. E. DAHLGREN, Field Museum.

Giant oaks of Costa Rica. By ARTHUR BEVAN. American For-
ests (Washington, D. C.) 49: 102 486-487, 5093 3 half-tones;
October 1943. ‘

A popular account, with illustrations, of the Costa Rican

Oak forest described by William R. Barbour in Tropical

Woods 7§ 1—4, Sept. 1, 1943

: . - L - GA—
Estudio sobre los principales barbascos colombianos. By
sriEL Gurierrez V. Supl. Agricultura y Ganaderia (Bo-
potd) 8: 1-42; 10 text figs.; 1943 L
Plants containing rotenone, an important insecticide harm-
less to warm-blooded animals, have long been used by natives
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of tropical countries as fish poisons. In Colombia and some
other parts of Latin America such plants are called Barbascos.
The present work is divided into two parts, the first giving
an annotated list of all of the plants known to be employed by
the natives of Colombia in fishing, the second a summary of
the information available regarding the genera and species
which are now or are likely to become important commercial
sources of insecticides.

Notas a la flora de Colombia, IV. By JosE CuaTrECASAS. Rev
Acad. Col. Cienc. Ex., Fis. & Nat. (Bogotd) 4: 15/16; 3 37—.—
348; 22 text figs.; Aug.—Dec. 1941.

Contains descriptions of 17 new species in the following
genera: Espeletia (3), Brunellia (4), Polylepis (2), Valeriana
(1), f’.fs.j{e{'":'m'a (6), Sida (1), and Biophytum (1). Thic species of
Brunellia and Polylepis are small to medium-sized trees grow-

"

ing at elevations of 7000-11000 feet above sea level

Palmas_de Colombia, II. Loecalizacién tipica de algunas
especies coleccionadas por Martius en el Caquet4 colom-
?1§no. By Armanpo Ducanp. Rev. Acad. Col. Cienc. Ex.
Fis. & \s §: 18: 212-216; July-Dec. 1942. ,

iine data obtained mostly in the libraries of Arnold

\rboretum _;i.--.:lin-:i_\- Herbarium of Harvard University re-

e localities in Colombia where the types of 20 species

s were collected by Karl Friederick von Martius in

r1ves

Notas sobre
as so el pe
i genero de palmas Cuatrecasea. By ArMaNDO

Cuatrecanm rora (Bogotd, Col.) 2:6: 69-73; March 1943:
R "_i'___ff’:""l‘f"”"”l Dugand (1940) of the Colombian
cribed 2 i--:‘!-.cdu: \IT-[." e ld(:lntzcal with the Brazilian palm
a5 THarisils witie I’:“”’t.’ff‘ Spruceana Barb.-Rodr. and in
Plate 6 of * "\vr:u:;( l-? l\ drt' P?‘m‘wn:; ,.Bar.b'_ROdr' (ﬁgured
ceana). Dugand '.I).d. ”?‘*_T“m brasiliensium” as Iriartella
gand accordingly proposes to rename this

[ his ea Spruceana (_Barb.~R0dl‘-) Du-

e genus Cuatrecas
3 1, Daj 3 1
AHLGREN, Field Museum.
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Una palma nueva del genero Desmoncus. By Arvanpo Du-
6aND. 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 Lrox Croizat. Cal-

dasta 2: 7: 117-122; June 30, 1943.

The author concludes his discussion of the various taxo-
nomic problems involved by “accepting Cereus as the equiva-
lent of Piptanthocereus, and Acanthocereus as a valid, distinct
genus.”

Euphorbiaceae Cactaceaeque novae vel criticae colombianae,
I. By Leon Croizat. Caldasia 2: 7: 123-139; 1 plate; June
30, 1943.

“The botanical investigations now so vigorously conducted
in the Republic of Colombia bring forth a continuous stream
of novelties or critical forms in the Euphorbiaceae and the
Cactaceae, which it is the purpose of these and following notes
to describe and discuss as they become known."”

A new genus with a single species, Phyllanoa colombiana
Croizat, is a euphorbiaceous tree about 25 feet tall growing
at elevations of 60007500 feet in El Valle near the summit
of the Cordillera Occidental. “For the present, Phyllanoa
may rest near Savia. The generic name is derived by anagram
from Phyllanthus and Amanoa.” New species are described in
Croton (3), Alchornea (1), Euphorbia (1), and Sapium (1).
There are also accounts of species of Sapium, Pedilanthus,
Opuntia, Acanthocereus, and Farilea.

Notas criticas sobre Ficus pallida Vahl y Ficus pri_noides
H. & B. ex Willd. By Arvanpo DuGaxb. Caldasia 2: 7t
149-152; June 30, 1943 e W
These two closely related species of Ficus are described

and differentiated and the various collections cited.

El genero monotipico Stuebelia en Colombia y Venezuela.




By Armanpo DUGAND. Caldasia 2: 7: 1§3-157; 2 plates;

June 30, 1G43.

A detailed and illustrated account of Stuebelia nemorosa
(Jacq.) Dugand, a small capparidaceous tree of northern
Colombia and Venezuela. (See Tropical Woods 43: 15-16;
Sept. 1, 1935.) The vernacular names in Atldntico and Bol-
ivar, Colombia, are Calabacito, Calabasuero, Calabazuelo, and
Cojén de Burro. i

Machaerium capote Triana. By Arvmanpo Ducanp, Caldasia
Qs Ppe i;:;—i{i+; I p}are: ]unc 30, Ig43. .
_This 15 a small to rather large Colombian tree known as
Capote (C undinamarca, Tolima, and Huila), Sietecueros
(Atlintica and northern Bolivar), and Sietecascas (other
parts of Bolivar). Its scientific name has been used repeatedly
in the literature, but apparently there was never any Latin
gnosis, an omission that the present author corrects along
with an account of the occurrence of the species. ;

La.‘ I\ilesa‘de Guanipa: ensayo de fitogeografia, By H. Pir-
rieR. Caracas, Venezuela, 1942. Pp. 57;6 x 914. ‘

: E. Eh!-: 1|'t'i.‘-kl]l'.~‘ of ecological studies of the vegetation of a part

ALIL--.-];{-'- Janos of \_cnuﬂu;—:]:i. The data were collected by the
author during various visits to the Mesa de Guanipa and
ol b --511”{\.-- .i; he report concludes with a checklist of the
ular and scientific names of the plants observed and

tes on their uses,

adjacent f

Hfi;l{r‘??llj?ngael argentinae (Euphorbiaceae). By C. A. O-
‘ELL and A. LourtEic. Lilloa (Tucuman) 8: 2: 545-591;

I4 text figs.. 2

. 2 maps, 6 plates; May 27, 1943.
2 et sty of dl of the Argeine s o
Mlaitopa 1o lliguaya, Sapium, Sebastiania, and Stillingia.
waemataspermum Muell. Arg., var. saltensis is de-

ed as new. I'he occurrence of four species is recorded for
t time for Argentina.

* £

Indice o
lice de la flora lefiosa Argentina. By Fraxco E. Devoro
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and Max Rorukucer. Misc. Pub. No. 140, Dir. Pro
Pub., Ministeri i A 5

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,
for three zones (35-142). List of exotic trees introduced into
Argentina (143-148). Glossary of aboriginal names: Guarani
(151-167), Quichua, Araucanos, and others (168-172). Bib-
liography (173-182).

Studies on Pacific island plants, III. New and noteworthy
flowering plants from Fiji. By A. C. Swirs, Bull. Torrey
Botanical Club 70: §: §33-549; September 1943. '
“The species discussed . . . are either novelties, or rep-

resent range extensions into Fiji, or are sufficiently unusual

to merit notes. The greater part of the herbarium material
which is the basis for this study was forwarded from Bishop

Museum in 1941.” Ten species are described as new, namely,

Celtis vitiensis, Polyaltha angustifolia, Xylopia pacifica, Aglaia

Parksiiy Allophylus wmbrinus, Xylosma Bryanii, Discocalyx

sylvestris, Rapanca crassiramea, Linociera Gillespiei, and L.

vitiensis.

Timber and forests. South Africa’s needs and resources.
By ERNEST J. NEETHLING. Pub. by South Afr-io::an Interests
Group, Inc., Cape Town, 1943- Pp. 42; 534 % 8%4.

“In this work I have tried to stimulate a better appreciation
of South Africa’s timber problem by presenting the facts in
a handy form. These facts and figures speak clearly to those
who have time and application to study them. They point a
moral for the future and may, 1 haie’ be of value to. all con-
cerned in the industry at present. T e bulk of 'ﬂ__:%_ejﬁr_st_ hﬂlf_ qf
this work gives a detailed analysis of the available ﬁgugs
The second half surveys the’..PQS:tT'w‘f“_'Pmbl;w both in rela-
tion to the timber resou:c&-:ﬁff-ft‘-he'~Werld*‘“4'm9f§'mciﬂ”1};
in relation to South Afnca’sne&ds:’m) 100, an out -m;f
a suggested timber policy is given. " From Author's preface.

L]
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Contributions to the life history, morphology, and phylogeny
of Widdringtonia cupressoides. By MAYNARD F. Mosk-
Ley, Jr. Lloydia (Cincinnati, Ohio) 6: 2: 109-132; 3 plates;
June 1943
“The Callitroideae, containing the genera Actinostrobus,

Callitris. and Widdringtonia, are regarded as a natural group

which should be established as a distinct subfamily of the

Cupressaceae. . . . The Callitroideae are thought to be the

highest evolved subfamily of the Cupressaceae. . . . The

Cupressoideae and the Juniperoideae are considered the least

evolved subfamilies of the Cupressaceae. The Thujoideae

stand between these groups, and Thuja is the highest evolved

member of this subfamily, The Callitroideae were probably

derived from an ancestral ‘Fitzroya-Tetraclinis complex’
From Author’s summary.

Studies of the Icacinaceae. VII. A revision of the genus
Medusanthera Seeman. VIIL. Brief notes on some Old
World genera. By Ricuarp A. Howarp. Lloydia 6: 2:
133-143; 1 plate; 144-154; 3 plates; June 1943.

“Seeman described Medusanthera in 1864 but later reduced
it to synonomy with Stemonurus. It is distinct from Stemon-
urus but is identical with Tylecarpus of Engler and, being
Qe parint replace Engler’s name. I transferred six species to
Medusantnera 1n 1940, Two new cr)mbinations and one new
.‘}"‘--'i ies are added here. In addition, Medusanthera australis
_";-.,":‘.'f-».w.-.-.;-.-;- '!'_\-.-’rirru‘;‘.w] Merrittii have been segregated
as the type species ol two new genera. Thus ten species are
\’ recognized in this genus.”

:i._.]- ‘:};:;-,.\ \]!|_1 " contains further notes on the application of

it f|?'f|m!.-i,:m” Hlurlnc, descriptions of two new species

e ndra Thwaites, and also two of Platea Blume, as well

r'I'."~'| -il_'u "TID LI P R i . i - .
Conth cription of the fruits of the genus Pittosporopsis

jm:m‘zal .Of Fhe Arnold Arboretum (Jamaica Plain, Mass.) 24:
i-518; January, April, July, October 1943.
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