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REVISION OF THE SPECIES OF THE GENUS
COUMAROUNA AUBL. OR DIPTERYX SCHREB.

By Avorrao Ducke

This genus of Leguminosae (Papilionatae-Dalbergieae),
actually composed of 10 or 11 species of trees, is well char-
acterized by the presence of two winged calyx lobes and
by drupaceous fruits. Four of these species yield the Tonka
beans (Cumart in Brazil, Sarrapia in Venezuela) which are
exported in large quantities from Amazonian Brazil, the
Guianas, and chiefly Venezuela for use in medicine and
perfumery. Some species have edible seeds or pericarp, or are
remarkable for their beautiful flowers; all have very hard and
heavy timber, of little use because it is too difficult to cut, and
are often spared in forest clearings. The geographic area of
the genus comprises the Amazonian hylaea (including Guiana)
with nine or ten species growing in rain forest, and dry central
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and northeastern Brazil where only one species exists, chiefly

found in campos woods.
OThe genus E'(;s well described by Aublet, who observed the

species odorata in the forests of French Guiana. Some years

later the nomenclaturist Schreber (who never had seen one of

these trees) united it with another genus of Aublet, Taralea,
into a unique genus (which he named Dipteryx) on account
of the mere resemblance of the flowers and notwithstanding
the disparity of the fruits. The latter, drupaceous and in-
dehiscent in Coumarouna, are bivalvate and elastically
dehiscent pods in the genus Taralea, which, therefore, cannot
be included in the group Dalbergieae but must be placed in
the Galegeae, near Poecilantbe and the Old World genus
Milletia. 1 have attempted in successive publications! to
re-establish the two very natural genera of Aublet, but, un-
fortunately, my opinion has not been accepted by other
authors because Dipferyx is one of the “nomina conservanda™
of a botanical congress. If so, the name Dipteryx would be
employed in the sense of Aublet’s Coumarouna, while Taralea
must be re-established as a distinct genus. I think, however,
it might be better if another congress were to modify the ruling
in this case, which seems to imply that taxonomists attribute
more importance to rules of nomenclature than to natural
classification, rejecting the latter to conserve an erroneously
issued name only because admitted by a congress.

The genus can be divided in two natural species-groups,
the first of which is characterized by a coriaceous calyx and
cumarin-yielding seeds, the second by petaloid calyx wings
and inodorous seeds. In Brazilian Amazonia the trees of the
first group have the vernacular name Cumard or Cumaru-
2eiro; the seeds are the Cumaréi of Brazil, the Sarrapia of
\'gngmcla, and the Tonka of the Guianas. The species apper-
taining to the second group are called Cumarii-rana (false
Cumari) in Brazilian Amazonia, with the exception of C.
JSerrea, which has the name Cumari Ferro in the Purtis and

b Archiv. Jard. Bot. Rio de Janeiro 3: )
' 3: 142and 162-164 (1922);3 41 72 (1925),
{{;‘\}lilc Bot. appl. et Agr. trop. 14: 400407 ( 1934). Notizbl, Bot:Gmr:. Bgrlisn-
ahlem 14: 120-127 (1938). “O cumart, na botanica sistematica e geo-
grahca,” publ. by Servigo Florestal, Rio de Janeiro, 193,
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Acre basin; C. alata of central Brazil is known as Bart.
Cumart-rana is, however, a name which refers to divers

inosae; trees resembling Cumarti in leaves and flowers
(Taralea oppositifolia Aubl.), the stem (Apuleia molaris
Spruce in the Acre Territory), or the drupaceous fruits
(Andira inermis [Sw.) H.B.K.). It should be mentioned that
the Cumart de Rato (Mouse Cumar() of the Braganca rail-
way region of Parh is Poecilantbe effusa (Huber) Ducke
(Papilionatae-Galegeae) and that Cumart de Cheiro is the
name of the two species of the genus Torresea Fr. Allem.
(Papilionatae-Sophoreae), oftener called Imburana de Cheiro,

one inhabiting central and northeastern Brazil, the other the

Acre Territory, both strongly cumarin-scented in all their

parts.

Synoptical Key to the Species

Calyx coriaceous, more or less tomentous, obscure glandulous, its lower lip
with small teeth. Leaflets on fertile branchlets 2-6. Petals rose, partly whitish.
Ovary glabrous, with short stipes. Drupe with oily and aromatic-smelling
pericarp and odorous seed rich in cumarin.

Bark and sapwood of stem and branches with a pea-like smell. Leaflets
4-6, in sterile branches to 8; without pellucid points. Branches of the pani-
cle rather elongated and relatively laxiflorous, even before anthesis;
bracteoles much shorter than the adult flower bud. Pericarp of the drupe
bitter, not edible for man.

Wings of the calyx 10-12 mm. long, densely and uniformly covered with

rusty tomentum. Leaves with very long-produced rachis point.
1. odorata,

Wings of the calyx 20-21 mm. long, dirty whitish, less densely tomen-
tous, Rachis of the leaves with short point or not produced... 2. rosea.

Bark and sapwood of stem and branches with cumarin-odor. Leaflets, at
least the younger, more or less pellucid-dotted. Branches of the panicle
shorter, the younger densiflorous, the bracteoles large. Calyx wings 69
mm, long, dirty rose, less tomentous. Rachis point never very long.

Leaflets 4 or more, rarely § or 6, their pellucid points often only distinct
along the borders. Bracteoles shorter than the adult flower bud. Pericarp
of the drupe bitter, not edible FOIEIE: Ay W b A e et 3. punctata.

Leaflets 3 or 2, even the oldest with mnsgthous pellucid points. Bracte-
oles of the length of the adult flower bud. Pericarp of the drupe sweet and
edible ot Gl vavanes W S RN vissiviness 4 Irifoliclata.
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f the cal taloid, membranaceous,
:{m‘ ;helcl ma{xkegewith transparent convex glmd_ules; \
lip small. Flowers rose, Ovary glabrous, with long stipes. Leaflets
parts of the plant cumarin-scented.

Leaflets obtuse or with a very short and very obt}ls'c acumen wil
pellucid points. Rachis of the inflorescences, pedicels, md brl
puberulous. Bracteoles with short abrupt acumen. Flowers bright

Leaflets 6-14, thick coriaceous, with revolute borders and oft
some longitudinal stripes, pale and often glaucescent beneath. I
cence very ample. Flowers robust; calyx with thin glandulous poin
wings about 12 mm, long and 7 mm. broad 5. polyp

Leafiets 4-10, thin coriaceous, concolorous, lustrous chiefly on ﬂi
side. Flowers elongated oblong; calyx with copious and very cons!
glandulous dots, its wings g—11 mm. long-and 4-5 mm. broad.

Leafiets commonly oblong-lanceolate, seldom broader and sul

membranous or subcoriaceous, more or less ferruginescent beneath, Bracte-

oles subobruse. Flowers purplish rose.

Leaflets 6-12, with pellucid points at least along the borders. Inflores-
cences with puberulous rachis and pedicels; bracteoles tardily deciduous,
subelliptic, with pubescent dorsal keel. Flowers 6-12 mm. long, relatively
broader than those of the species following; glandulous dots on the calyx
very conspicuous. Drupe compresso-obovoid

Leaflets 6-14, without pellucid points or with a very few near the base.
Inflorescences subglabrous; bracteoles very carly deciduous, Flowers
12-15 mm. long, oblong; glandulous dots of the calyx much thinner,
Drupe moderately compressed, ovoid or ellipsoid 8. magnﬁ:ﬁ.
Apparently near the preceding, but, according to the description, with
much smaller flowers (calyx tube 2.5 mm, long, wings 8§ mm. lon’g, 35

mm. broad). Leaflets g-11, lanccola_uc-ob!ong with acuminulate a .

Wings of the calyx petaloid, membranaceous, without ints
pure whitc cain;; the other cal yx-laciniae rather long-'sf::cnjo‘:::“;’mﬂg’ i
violet. Ovary with short and thick sti pes, its vnxi'llary suture and the b eq;;;
two-thirds of the style with long white hairs, Panicle ample and multifi 16
tomentellous; bracteoles excessively caducous, unknown: flowers 10-12 m
long, subglabrous. Petiole and rachis of the leayes narrow, depresse
winged; leaflets 4-5, rarely 3 or 6, marked with very plcugs &
poitits. Genus not very certain, for

te fruit,
10, speciosa,
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etc., in Brazil, Venezuela, and Colombia. The tress gropian
rocky river shores, slightly inundable, chiefly along rapids.
The seeds are as fragrant as those of odorata but do not have
any commercial importance because the fruits nearly always’
fall into the water. Herbarium specimens examined: Sao
Gabriel, Spruce 2096 (type collection); mouth of the Curic
curiary, Ducke H.J.B.R. 23829. Young plants cultivated in
the Botanical Garden of Rio de Janeiro.

3. Coumarouna puncraTa Blake or DIPTERYX PUNCTATA
(B ake) Amshoff.—Tree usually of medium size, smaller in all
its parts than odorata with which it is analogous by the bitter
pericarp, while the cumarin-scented bark and sapwood as well
as the inflorescences and flowers are like trifoliolata. Fruits
generally a little smaller than in the three allied species.
Spontaneous in Brazilian Amazonia, from the mouth of the
great river up to the center of the basin, in upland rain forest
but always on moist or slightly marshy places, mainly along
streams; sometimes also found in higher, less flooded “varzea”
forest. Flowers during the first half of the rainy season, De-
cember to March, according to the localities and the pluviosity
of the year. Herbarium specimens examined: State of Par4:
Furo Villanova near Mazagio, Ducke H.J.B.R. 20397,

tractifying; Sio Luiz at the foot of the lowest cataract of the
Rio Tapajoz, Ducke H.J.B.R. 11497, flowering; Obidos,
banks of the Lake Jeretepaua, Ducke H.A.M.P. 10211,
flowering and with fruits. State of AMazZONAS: Itacoatiara,

Ducke H.A.M.P, 12510, fructifying; Porto Velho, Rio Ma.

deira, in virgin forest, Ducke H.J.B.R. 23404, flowering;

Manéos, Ducke 87, 326 (with wood sample, Yale 34090), and

i’{.j.B,I‘(. 23493, 34699 and 34700, flowering and with fruits.

Part of this material was formerly classified as odorata, var,

tetraphylla and some duplicates were distributed with this

name. The comparison of a cotypic tetrapbylla specimen and
the receipt, through the kindness of Dr. Swingle and Dy,

Killip (both of Washington, D. C.), of a photograph of the

type specimen of punctata (northern Venezuela, cultivated,

i’;:r'.«_-:.r’r".a_;z‘q ), allowed me to clear up the classification of the
latter. This species has been verified by Amshoff for the flora
of Surinam, but I do not know if it is spontaneous there; ac-
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cording to that author, it is cultivated on some of the West
Indian islands, often under the name odorata. 1t is also culti-
vated here and there in Brazilian Amazonia, but less fre-
quently than odorata; its seeds go into the exported Cumart
beans but in an insignificant quantity.

4. Coumarouna TriFoLioLaTA Ducke, Notizbl. Dahlem
14: 121, 124 (1938) or DipTERYX TRIFOLIOLATA Ducke.—The
largest of the true Cumar( trees, 30 to 40 m. high, with
brownish, often laminated-splitting bark. It is distinguished
from all other species by the edible pericarp of the fruit and
by the leaves of the fertile branches having only two or three
leaflets; from the common odorata also by the scented bark
and sapwood, the transparent-dotted leaflets, and the shape
and color of the inflorescences and flowers. I found the trees
beginning to flower in July, and therefore I think that bloom-
ing might be at its height during the second half of the local
rainy season, probably in August. The sweet and aromatic
pericarp is so much like that of the highly esteemed Sarrapia
of the Orinoco basin that Venezuelan traders established in
Brazil say that it is of the same species. We cannot as yet
affirm this with certainty because there has never been a
thorough botanical exploration of the southern part of the
lower Orinoco basin. It is known, however, that many species
of trees are common to the upper Rio Branco and the lower
~ The present species is of frequent occurrence on the foot-
hills and lower slopes of the forest-clad granitic mountains of
the upper Rio Branco region in the extreme northern part of
the Brazilian state of Amazonas, Serra Grande, Serra da
Lua, Serra da Malacacheta, etc. The seeds are exported in
large quantities via Mandos and are reputed to be the best
Cumar( of Brazil, equal to the finest quality of Venezuelan
Sarrapia. Young plants were introduced into the Botanical
Garden of Rio de Janeiro in 1937. Herbarium specimens:
Foot of the Serra Grande, Ducke 521 and H.J.B.R. 34950.

Species Not Yielding Commercial Tonka Beans

5. Coumarouna poLypuvLLA (Fluber) Ducke or Drereryx
PoLYPHYLLA Huber.—Tree 15 to 25 m. high, with slender
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stem, beautiful flowers of a pure rose, and fruits like those of
odorata but having a pleasantly scented though nearly taste-
less oily pericarp and a very oily inodorous seed. 1 have never
heard anywhere that the fruit is eaten by man. The u-eegmm
in the upland rain forest and hitherto has been observed only
in the basins of the Rio Negro and Rio Japurd (= Caquet
in the Colombian part). Herbarium specimens: Coromaiy
Caquetd, forest on the foot of Cerro de Cupati, Ducke
H.AM.P. 12324, type of the species. Brazir, State of
\mazonas: Mandos, Ducke 308 (with wood sample, Yale
13835) and 370, and H.J.B.R. 23402; Upper Rio Negmﬁh_gw
the mouth of the Curicuriary, Ducke H.J.B.R. 23830/
6. Coumarouna FERREA Ducke or DIPTERYX FERREA
Ducke, Cumart Ferro (Iron Cumar®) of PurGs and Acré—
A big tree, 40 to 50 m. high, with dark brown and rather
smooth trunk sustained by huge buttresses and having very
hard wood. When in flower the bright rose crown, which rises
high above the common level of the forest, affords a beautiful
sight. The fruit has an inodorous, oily, edible seed, but I have
seen only old endocarps, which resemble those of polypbyila
igh a little more compressed. The trees are not rare in the
southwestern part of the State of Amazonas and in the Acre
lerritory: they grow in the varzea that is not flooded deeply
erv frequently as well as in the upland rain forest. Her-
im specimens: State of Amazonas: Rio Purfis above the
h of the Acre, Ducke H.J.B.R. 23832 (type of the species,
nlicates in Paris and Berlin-Dahlem); Tres Casas, munici=
ity Humavyt4, Rio Madeira, on varzea land, Krukoff 6407.
juently seen in Acre Territory, Seringal Iracema. .
7. Coumarouna arata (Vog.) Taub. or DIPTER¥X ALATA
Vog., Bari (Minas Geraes).—A small tree of the “camposs

( :lli':!'.'.fl

the Atlantic coast of Maranhdo. It is the only SP?’FWS
ithern part Hf. trupical South :’-\merica (south Of
wn hylaea) with sharply divided dry alld wet
haracterized h_\' the relatively ShOl't md
ceds (but probably not the fruits, @s

rs) are edible. Herbarium specimenses
lLuiz, near Anil, in dry woods, DucK

cl ' or “cerraddo,” and dry woods of centzaleaﬁd
rtheastern Brazil, from the northern part of Minas .;i;?,a-.;g;:s'i_:

J

No. 61 TROPICAL WOODS 9

Mus. Pard g71; Caxias, on park-like “chapada,” Ducke
H.A.M.P. 696. State of Mivas Geraes: Pirapora, Mello
Barreto 10091. Cited from Goyaz and Matto Grosso.

8. Coumarouna magniricA Ducke or DipTERyx MaAG-
NiFicA Ducke.—Tree 35 to 45 m. high, with beautiful flowers
of a very showy purplish rose appearing in the middle of the
drier season. The chief characters of this species are the nearly
glabrous inflorescences and the fact that the bracteoles of the
flower buds are very early deciduous. The leaflets, which are
rather variable, resemble in form those of a/ata, but the lowers
are much longer. The fruits are shorter and less compressed
than in ferrea and polyphylla. The seeds are oily but so far as I
can learn they are not eaten by man. The species grows in
upland rain forest, from the head of the Amazon estuary west-
ward up to the center of the Amazonian plain. Herbarium
specimens: State of PArA: Gurupd, Ducke H.A.M.P. 16546;
Rio Xingi west of the Volta Grande between Victoria and
Ponte Nova, Ducke H.J.B.R. 11503; Rio Tapajoz, near the
lowest cataract between Maria Luisa and Periquito, Ducke
H.A.M.P. 16400 (type of the species), and hills of Bacabal-
zinho above the Mangabal cataracts, Ducke H.J.B.R. 5050.
State of Amazonas: High banks of Lake Uaicurapd south of
Parintins, Ducke 146 with wood sample (Yale 22606) and
H.J.B.R. 23834; Mandos, Ducke 92 and H.J.B.R. 34648
(flowering) and H.J.B.R. 23833 (fructifying). Some specimens
were distributed with the name polyphbylla.

9. Coumarouna micranTHA (Harms) Ducke or DipteERyX
MicrRANTHA Harms, Notizbl. Berlin-Dahlem 9: 976 (1926).—
I have not seen this species which must, according to the
description, differ from magnifica by the much smaller, and
from alata by the narrower, flowers. The author makes no
mention of translucent points on the leaflets. It is described
as a tree 2§ m. high, with roseate flowers having a greenish
calyx tube, and with oily and edible fruits (seeds ?); the lo-
cality is San Isidro on the Rio Marafion (Peruvian u‘%:
Amazon) at the mouth of the Rio Pastaza, on flood-|
varzea land. The Peruvian name, according to the collector
(Tessman), is Kumarut (probably Cumard) or Charapilla
(a diminutive of the Quechua word ““charapa” meaning
turtle, evidently because a half of an endocarp has the form
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of a turtle shell). The range is the most western of the South
American species of the genus so far as known.

10. Coumarouna speciosa Ducke or DIPTERYX SPECIOSA
Ducke.—I have included this magnificent species because a
half endocarp gathered from under the tree undoubtedly be-
longs to this genus. However, it is not impossible that the
shell was floated down from one of the trees of the common
Cumart (C. odorata), which is not rare on the neighboring
hills, in which case our species may belong to a new genus.
The species, whose chief characteristics are given in the
preceding synoptic key, resembles Taralea in many of its
flower details, but, unlike Taralea, the leaflets contain pellucid
oil dots which suggest the genus Pterodon of central and
northeastern Brazil since they are more abundant and much
more conspicuous than in the other Cowmarouna species in
which they exist. It is a tree about 30 m. high and its plentiful
and very lovely pure white and deep violet flowers exhale a
strong scent like Fasminum sambac. Once observed on the
marshy shores of a streamlet, tributary of the Mangabal
cataracts, Middle Tapajoz, State of Para. Herbarium speci-

mens (distributed to many institutions of America and

Europe): Ducke H.A.M.P. 16435, flowering September 1916.

The two Central American species attributed by authors to
the present genus, namely, Coumarouna panamensis Pittier,
from Panama, and Dipteryx oleifera Benth., from Nicaragua,
cannot, I think, be included in this genus, Although, according
to descriptions, their flowers may resemble those of C. ferrea,
the fruits (more important than flowers in distinguishing
genera of Dalbergieae) are quite different and show more
generic affinities with Pterodon. According to Pittier (Con-
trib. U. S. Nat. Herb. 18: 236, 1917), “the fresh fruits of
Coumarouna panamensis are covered with a grayish green
pubescence and impregnated with an oily, sweet-smelling
fluid which may have its origin in the resinous channels that
crowd the mesocarp. When the fruits are dry these ducts are
seen filled with a crystalline substance.” It is therefore prob-
able that these species ought to represent a new genus, inter-
mediate between Coumarouna and Pterodon.

No. 61 TROPICAL WOODS 11
AMERICAN WOODS OF THE FAMILY MORACEAE
By SamueL J. Recorp and Rosert W. HEess

The Mulberry family, with about 70 genera and more than
1000 species of unarmed or thorny trees and shrubs and a few
herbs, generally with milky juice, is of cosmopolitan distribu-
tion, though most abundant in tropical and subtropical
regions. The leaves are alternate, stipulate, small to very
large, entire, toothed, or lobed, thin to thick and leathery,
smooth or as rough as sandpaper. The flowers are unisexual,
the two sexes borne on the same or on different individuals.
The fruits are indehiscent, one-seeded, free or aggregated, and
variously designated as figs, berries, cherries, nuts, or oranges.

The largest genus by far is Ficus, but of its several hundred
species the only two that are important commercially are
F. carica L., whose fruits are the edible figs, and F. elastica
Roxb., a common hot-house plant which in its native habitat

is the source of India rubber. The Mulberry trees (Morus) of
the north temperate zone have edible fruit and it is upon their
leaves that silkworms are fed. The foliage of some species of
Brosimum and Trophis is useful as green fodder for livestock.
From the inner bark of several genera the Indians make
clothing, blankets, and matting. The family supplies few com-
mercial timbers. The best for heavy, durable construction is
the West African Iroko, Chlorophora excelsa Benth.; the
related American species, C. tinctoria (L.) Gaud., supplies a
well-known yellow dyewood called Fustic, The Guiana Letter-
wood or Snakewood, with its peculiar hieroglyphic markings,
is the heartwood principally of Piratinera guianensis Aubl.
The beautiful Satiné of French Guiana is the heartwood of
Brosimum paraense Huber. The Osage Orange, with a very
limited natural range in the United States, has been widely
planted for farm hedges and the wood is noted for its strength
and elasticity, its high resistance to decay, and its low shrink-
age. There are about 30 genera represented in the New World
but only those mentioned are of any commercial value.

_ The family as a whole is well defined botanically, but the
internal classification is in many instances unsatisfactory,
principally because of the difficulty of obtaining ample and
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complete herbarium specimens. The follqwmg dFSAC“Pt}OHZS
of the wood are based upon authentic specimens o merican
snecies of 27 genera. For several genera the an}ount of-m@
terial is inadequate for thorough treatment. Wood samples
from type trees cannot always be rf:lled upon, l?ecausc thse.
botat ists who prupr-sed the new species are sometimes uncer=
2« to the genera to which they should be referred. Unil

more and better material becomes available the generics

concepts in closely related groups will continue to be hazy:.

S;q:\.\-” d thin. heartwood abundant, l)rig%}t_ yellow, turning
brown upon exposure, in Bagassa, Clarisia, beompb?m,
Maclura, Morus, and possibly Sorocea; sapwood very thick,
heartwood qﬂ:n‘mg}}' dc\'clnpcd, bright red in Bfﬂ:fmﬂm,
brown with black markings in Helicostylis, Piratinera, Trophis,
Trymatococcus, and perhaps Pseudolmedia; sapwood very
thick, heartwood absent or not clearly differentiated, in the
others. Luster medium to high. Without distinctive odor or
taste. Density widely variable from low or fairly so in Castilla,
Cecrapia, Coussapoa, Ficus, Poulsenia, and Pourouwma, to
exceptionally high in the heartwood of Piratinera and Tryma-
tococcus; texture fine to coarse; grain very straight to unéven;
working properties generally good; durability high for dis-
tinctively colored heartwood, otherwise low. Commercial
importance of the timbers not likely to increase.

Maclira and Moraus distinctly ring-porous, the late-wood pores clustered;
tyloses thin-walled: small vessels with spiral thickenings. Other woods diﬂ'use-,
porous, the pores typically rather small, solitary or in short radial mulrtiples
well distributed; tyloses thin-walled to thick-walled, sclerotic in heartwood o;'
some or all specimens studied of Brosimum, Helianthostylis, Piratinera
Psendolmedia, and Trymatococcus; spiral thickenings absent, ’Vessels with
exclusively simple perforations; pits to other vessels mostly medium-sized to
rather large, alternate. Rays usually not over 5, sometimes up to 12, cells
wide and ranging from few to 150, commonly not over 40, cells in h’eight-
uniseriates very few to numerous, composed mostly or entirely of square oF
upright cells; multiseriates commonly with 1 or 2, sometimes up to 4 (oce
sionally up to 10) marginal rows of square or upright cells; sclcro‘:jc cclt
common in densest woods; crystals often present, sometimes abundant; latex
tubes occasional to frequent in Anonocarpus, Brosimopsis, Brosimum Cas
#illa, Helicostylis, Naucleopsis, Noyera, Ogcodeia, Olmedia, Olmedio ;reb ]
Perebea, Pseudolmedia, and Trymatocoecus; pits to vessels mc.dinm s.ndpuvalm,
i‘:'rgc and elongated, the latter often in more or less scalariform arrangema:?

00d parenchyma moderately to very abundant; typically vasicentric in
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Bagassa, Maclura, Morus, Olmedia maxima, and Olmedioperebea; vasicentric
and short aliform, with or without occasional concentric bands in Cecropia,
Helicostylis, Naucleapsis, Ogcodeia, Perebea, Poulsenia, and Pourouma; long
and narrowly aliform in Brosimopsis, Brasimum, Heliantbostylis, Piratinera,
and Trymatococcus; aliform and confluent into irregular, often anastomosing
bands in Castilla, Coussapoa, Noyera, and Pseudolmedia, and sometimes in
Brosimum, Helicostylis, and Ogeodeia; in concentric bands more or less inde-
pendent of the pores in Anonocarpus, Clarisia, Ficus, Olmedia aspera,
Sorocea, and Trophis; crystals sometimes present; sclerotic cells common in
densest woods. Wood fibers with thin to very thick, sometimes gelatinous,
walls; septate in Castilla, Helicostylis, Naucleopsis, Noyera, Ogcodeia, Olmedia,
Olmedioperebea, and Pseudolmedia; pits small, but with distinct borders in
Brosimopsis and Brosimum (in part), very small and simple or indistinctly
bordered in the others. Ripple marks absent. No gum ducts seen.

Anonocarpus amazonicus Ducke, the only species, is a
medium-sized to large, unarmed, laticiferous tree related to
Batocarpus, and occurs in the Amazon region of Brazil and
Peru. The generic name refers to the resemblance of the succu-
lent fruit to that of certain species of Anona. L. Williams, who
collected a specimen along the lower Huallaga, Loreto, Peru,
where it is known as Machunasti, says (Woods of northeastern
Peru, p. 73) that the tree is often go feet tall, with a spreading
crown and fairly straight, cylindrical bole with small but-
tresses and clear of branches for upward of 65 feet. The timber
is used for making canoes.

No colored heartwood seen; sapwood grayish or yellowish,
streaked with parenchyma. Luster rather high. Moderately
hard, heavy, tough, and strong; texture coarse; grain straight
to irregular; easy to work, finishing smoothly; sapwood
perishable in contact with soil. Presumably of no commercial
possibilities.

Growth rings indistinct. Pores barely visible, few to locally rather numer-
ous; mostly solitary, occasionally in short radial multiples. Thin-walled
tyloses present, Rays 1 to 12, mostly 2 to 6, cells wide and up to 100, generally
less than 5o, cells high; distinctly heterogeneous; uniseriates rather few, with
some procumbent cells; pits to vessels medium-sized and oval to large and
elongated; crystals common. Wood parenchyma very abundant, visible with-
out lens; in coarse tangential or concentric bands of variable width and
spacing, regular to broken or anastomosing, not always including the pores;
strands not in contact with vessels 2-4-celled; solitary crystals sometimes
present. Wood fibers in part with moderately thick, in E::; with very thick

and gelatinous, walls; pits small, simple or indistinctly bordered,
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Bagassa guianensis ‘Aubl., thg only wel]-deﬁncdnz}:e?;es;hp_
a large forest tree of rather infrequent octclzungzb ba,-;-
Guianas and Brazilian Amazon region. The rous
contains an abundance of latex which is very_attractivg to
certain beetles. The heart-shaped leaves are entire or 350 ed.
The fruits, which are about the size of an orange, are astrin-
sent but have an agreeable flavor and are comestible. The
timber 1s of good quality and 1s bused locally for genera:I corf'-:
struction, carpentry, and furniture. It apparently is too
scarce to become important in the export trade.

Heartwood lustrous golden brown, becoming russet upon
exposure; sharply defined from the pale yellow or ncafrl.y
white sapwood. Without distinctive odor or taste. Mod-
erately heavy, tough, and strong; sp. gr. (air-dry) .70 to 0.80;
weight 44 to 5o Ibs. per cu. ft.; texture coarse; grain usually
roey; easy to saw, difficult to split radially, finishes smoothly;
holds its place well when manufactured; is fairly resistant
to decay.

14

Growth rings poorly defined. Pores readily visible, rather few to fairly
numerous; solitary or in radial multiples of few to several pores each, fairly
uniformly distributed. Thin-walled tyloses abundant. Rays mostly 2 to §
cells wide and up to 6o, generally less than 40, cells high; homogeneous to
weakly heterogencous with large square cells marginal or interspersed;
crystals common; pits to vessels medium-sized and rounded to large and
elongated; latex tubes rarely present. Wood parenchyma fairly abundant,
distinct with lens; vasicentric or blunt aliform; crystals sometimes present.
Wood fibers with rather thin to thick and gelatinous walls; pits very small,
simple or indistinctly bordered.

Common names: Gele bagasse (Sur.); bagasse, b. jaune,
bois bagasse (Fr.G.);amapd-rana, bagaceira, tatajuba (Braz.),

Brosimopsis, with five species of medium-sized to large,
unarmed trees, is apparently limited to Brazil. B. lactescens
Sp. Moore oceurs in Matto Grosso. The three strictly Amazon
species are B, acutifolia (Hub.) Ducke (= Brosimum acuti-
folium Huber) of the lower region, B. amplifolia Ducke of the
central part, and B. obovata Ducke of the upper part. They
are known as Mururé, and the latex, which contains an
alkalp§d' called murerina, is used in local medicine as an anti-
syphilitic. The wood is said to be yellowish with brownish
stripes, and without dark-colored heartwood. '
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The most widely distributed species, and the only one
represented in the Yale wood collections, is Brosimopsis
oblongifolia Ducke (=B. diandra Blake), which grows on
non-inundated lands throughout most of the Brazilian rain
forests. H. M. Curran collected it in the Rio Grongogy basin,
Bahia, where it is called Leiteira. It is a fairly common con-
stituent of the upper story of the forest, attaining a maximum
height of 150 feet, with a trunk three feet or more in diameter
and free of branches for 50 to 60 feet. Although the felling
and hewing of the green timber was accomplished without
difficulty, the log obtained by Mr. Curran has proved almost
impossible to saw when dry, owing to the large amount of
gritty substance (silica) in the vessels. It is used locally to a
minor extent as hewed timbers for interior construction.

Wood throughout grayish or catmeal-colored, with a yel-
lowish hue; apparently all sapwood. Luster rather high.
Without distinctive odor or taste. Moderately hard, heavy,
tough, and strong; sp. gr. (air-dry) 0.75; weight 47 lbs. per
cu. ft.; texture coarse, feel harsh; grain straight; easy to cut
with a knife, but very difficult to saw, finishes smoothly, is
not resistant to decay.

Growth rings absent or poorly defined. Pores near limit of vision, fairly
numerous; solitary or in radial multiples of few to several pores each, well
distributed. Vessel [lines often distinct because of white contents. Thin-walled
tyloses abundant. Rays 1 to 6, mostly 4 to 6, cells wide and up to 100, gen-
erally less than 5o, cells high; mostly distinetly heterogencous, the uniseriate
rays and ray margins being composed of square or upright cells; crystals com-
mon; pits to vessels in part small and rounded, often narrowly elongated;
latex tubes common. Wood parenchyma fairly abundant but not distinct
without lens; long and narrowly aliform and irregularly confluent; solitary
crystals common. Wood fibers with medium walls and numerous small simple
or indistinctly bordered pits.

Common NaMES: Leiteira, mercurio vegetal, moruré,
mureri, or mururé (Braz,).

Brosimum, with numerous species of medium-sized to very
large, unarmed, laticiferous trees, is of general distribution
Fhmughout tropical America. The generic term is here used
In a restricted sense and the species with brown or brown and
black heartwood are for convenience treated as a separate
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1h h
genus, Piratinera. The SPECie'S of B m:;;'n?um a}FPear tc’db‘-3 Gf
two types, namely those without distinct heartwoo and
those with rich red or red and yellow heartwqod. The ﬂrst,
group includes B. Alicastrum Sw._, B. 0?”,?}“0”"3 D“Ck%_'.
B. columbianum Blake, B. costaricanum ]:,1ebm., and B.
terrabanum Pittier. The second group 18 t_vplﬁed b}’ B. .P,d;rd-
+nse Huber, known as Muirapiranga (red wood) in Brazilian
R and as Satiné Rubané or Bois de Feroles in French

Amazonia

Guiana. Closely related to B. paraense, and perhaps :m}y_ a

variety of it, is B. caloxylon Standl., the Bloodwood Cacique
Panama. The taxonomic value of such a distinction is

however, as one specimen of B. wutile (H.B.K.)
, near an injury, a thin layer of bright red heart-
y similar to that of B. paraense. Perhaps further in-
tion will reveal that other species may develop a sm_all

of heartwood, either normally or traumatically.
| case is that of Pterocarpus; the Asiatic and African
e the source of Padauk timber, whereas the Ameri-
. are virtually all sapwood, with only traces of richly
colored heartwood formed near wounds.

Brosimum Alicastrum Sw. 1s a tall tree known in Jamaica
as Breadnut as the cooked seeds are edible and have a nutlike
flavor. The species is sparingly represented in Cuba and also
grows on the mainland in Yucatin, Mexico, and northern

Sritish Honduras. Closely related to it are two Central
American species, B. costaricanum Liebm. and B. terrabanum
Pittier, which perhaps should be considered only as varieties
as Standley says (Flora of Costa Rica 1: 380) that they “art;
much alike in all their characters” and (Forests and fora of
b’r:’.nf;zfa Honduras, p. 110) “it is rather doubtful whether this
species [B. terrabanum) is distinct from B. Alicastrum.” The
green foliage and the fruits of all three forms are locally
important as fodder for livestock, especially during the dr}
season. The timber, which is hard, strong, and resilient bu{
subject to decay, is used commercially to a small extent for
veneer and locally for making tool handles and pack saddle
ang for fuel. The latex is sometimes an adulterant of chiclzt
o tcﬁxr;i;r;:?ct; vzs (;‘ tl_le Af;ca.rtru_m group in northern
ve Lrostmum latifolium Standl. of Ecuador
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and B. Dugandii Standl. and B. columbianum Blake (= Heli-
costylis bolivarensis Pittier, published about a year earlier from
the same type collection, Curran 304, Yale 1531). This last
species serves to illustrate the difficulties confronting a wood
anatomist working in this family. Pittier stated in 1921 (see
Timbers of Tropical America, footnote on p. 127) that he
thought the tree should be referred to Pseudo/media rather than
to Helicostylis. Blake, in a letter of April 20, 1938, to the au-
thor, says: “I was not able to find any staminate flowers
when I described the plant, and neither was Pittier. To be a
Brosimum, as you say you think it is, the plant should have
staminate flowers on the same receptacle with the pistillate.
So far as the material shows, it does not have these, and I
do not feel like transferring Pittier’s name to Brosimum
without support from flower structure, in view of the very

close generic relationships in this group.” The wood structure

agrees closely with that of the Brosimum Alicastrum complex.

The most noted Brosimum is the Venezuelan Cow Tree,
B. utile (H.B.K.) Pittier (=Galactodendron utile H.B.K.=
B. Galactodendron D. Don), discovered at the beginning of
the nineteenth century by Alexander von Humboldt who

describes it in the following manner (Personal narrative of
\travels to the equinoctial regions of America during the years

'12.99-.1804. Eng. ed. London, 1852, Vol. II, pp. 47-48):

“For many weeks we have heard a great deal of a tree whose juice is a
nourishing milk. The tree itself is called the Cow Tree and we were assured
that the negroes on the farm, who are in the habit of drinking large quantities
of this vegetable milk, consider it as highly nutritive; an assertion which
startled us the more, as almost all lactescent vegetable fluids are acrid, bitter,
and more or less poisonous. Experience, however, proved to us during our
residence at Birbula that the virtues of the Cow Tree, or Palo de Vaca, have
not been exaggerated. This fine tree bears the general aspect of the Star-apple
tree (Chrysophyllum cainito); its oblong, pointed, coriaceous, and alternate
leaves are about ten inches long and marked with lateral nerves, which are
parallel and project beneath. The flower we had no opportunity of seeing; the
fruit is somewhat fleshy and contains one or two kernels. Incisions made in
the trunk of the tree are followed by a profuse flow of gluey and thickish milk,
destitute of acridity and exhaling a very agreeable balsamic odor. It was
offered to us in calabashes, and though we drank large quantities of it, both
at night before going to bed and again early in the morning, we experienced
no uncomfortable effects. The viscidity of this milk alone renders it rather
unpleasant to those who are unaccustomed to it. The negroes and free people
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yellowish white throughout, except in very large trunks which
may develop hollow pipes of richly colored heartwood.
B. amplicoma Ducke, called Caucho Macho, is especially
noteworthy because of its great height and the wide extension
of its crown, which perhaps even exceeds that of B. potabile
(see Tropical Woods 31: 10-11, 22-23).

There is a small group of closely related species of Brosimum
with sufficient red heartwood to be of value. Chief of these
is B. paraense Huber (= Ferolia guianensis Aubl.) of the Ama-
zon basin. Ducke says (Tropical Woods §1: 15-16) that it is
““the true Muirapiranga of the timber dealers of Pard; at
Mandos, however, it is more often called Pdo Rainha (queen
wood). It is a rather tall tree, widely distributed through the
Brazilian states of Pard and Amazonas and perhaps the whole
hylaea, growing in the upland rain forest, more frequently on
sandy soils than on clay.” Other Brazilian names are Con-
durG or Gondur or Condurt de Sangue; in northeastern
Peru the usual designation is Palo de Sangre. The wood
best known commercially emanates from French Guiana
and is usually called Satiné or Satiné Rubané. Karl Schmieg
says (Tropical Woods 9: 2): “It has long been used in France
and is found in some of the finest furniture of the Louis
X and Louis XI periods, but is little known in America and
England. It has a wonderful satiny luster and there are differ-
ent hues and colors varying from gray to a rich strawberry
red overlaid with a golden sheen. It is obtainable only in small
logs, which rarely exceed eight inches in diameter, and is
straight-grained, fine-textured, hard, and heavy, receives a
beautiful polish, and takes glue very well. The Muirapiranga
of the lower Amazon and the Palo de Sangre of the Peruvian
Amazon are like the Satiné in many ways, but the samples
I have seen lack the rich coloration of the French Guiana
wood.”

At least two other species have been described in the
paraense group. According to Ducke (loc. ¢it. p. 16), *“ Brosi-
mum angustifolium Ducke is a tall tree of the Brevos Islands
in the mouth of the Amazon; also found in the lower Xingi.
Its wood, which is more yellowish brown than red, is seldom
found in the timber commerce of Pard and the dealers there
consider it as an inferior quality of Muirapiranga.” One of

who work in the plantations use it by soak%ng in it bread made fm ma .-
manioc, aropa, and cassava; and the su_penntcndcnt of the farm gssmed s
that the slaves become visibly fatter during thf; scason v_rhcn the Pa.lo-d_e Vaca
vields most milk. When exposed to the air this fluid displays on its mf“&
brobably by the absorption of the atmospheric oxygen, membranes of a highly

A
nature, yellowish and thready, like those of cheese; which, whent
.d from the more watery liquid, are nearly as clastic as thmnf
ic, but in process of time exhibit the same tendency to putrefaction
elatine. The people give the name of cheese to the curd which thus sepa-
ates when brought into contact with the air and say that a space of five or

lays suffices to turn it sour, as | found to be the case in some small quantis
I brought to Valencia. The milk itself, kept in a corked bottle, had
posited a small portion of coagulum and, far from becoming fetid, con-
tinued to exhale balsamic scent. When mingled with cold water the fresh
fluid coagulated with difficulty, but contact with nitric acid produced the
separation of the viscous membranes."

animal

The range of Brosimum utile extends along the Atlantic
coast to Costa Rica. The tree attains a height of 8o feet with
an erect trunk about 20 inches in diameter and covered with
a thick, gray, smoothish bark. The leaves are large and
leathery, with prominent pinnate venation, very distinct
from those of the Alicastrum group. The latex 1s apparently
harmless to drink, if taken in small quantities, but analysis
has shown (see Cont. U. S. Nat. Herb. 20: 3: 104) that its
composition is §7 per cent water, 37 per cent wax, and about
§ per cent gum and sugar, and hence is better suited for mak-
ing chcw_ing gum than as a food. (Other American Cow Trees
are species of two genera, Couma, fam. Apocynaceae, and
Mimusops, fam. Sapotaceae.) The timber, which is virtually
a||“sapwonn;i, 1s considerably less dense than that of B.
,‘:'_:'u'a..f:rrm; and apparently is not utilized. In the thin strip
t(::i ]bnghhr red ht.'liirtv;(mld about the hollow center in one

olombian sample (Yale 2gc19: J
vessels and the \?uod( and ra?sl;a:r,er::'h E La‘ﬁraan {5 t_hc

_ yma cells are filled with

garnet-colored deposits contrasti 1 g
i ing with the golden luster

Closely related to Brosimum utile are at lea
zonian species: B. porabile Ducke, locally kn
Doce, is said to have a thick, yellowish white
slender. core of dense, beautiful brownish
B. parinarioides Ducke, called Mureré-ran;l a
attains a height of 140 feet and has a moder

st three Ama-
own as Amapi
sapwood and a
red heartwood,
nd Amapi-rana,
ately hard wood,
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oper obtained
¢ Standley named it B. caloxylon. ““Although Known'ats
- v from sterile material, it seems advisable to gives
to this important tree, the first of this group to be
sorted from North America. Brosimum caloxylon 1s rélated
to B. saraense Huber, which has much shorter leaf acaminas
ns and broader leaves.” (See Tropical Woods 17: 11
‘ooper gives the following account of tree and wood (Tropieal
Foods 14: 1-7):

—
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hly prized woods of Panama |
wown as Cacique. A Fragmcf‘_'f (Yale 6?47) collectecl )
lvin G. Cox in Bocas del Toro in 1923 was recognized by
sior author as being closely related to B. paraense (see
mbere of Tropical ..fumn'ffa! P !39). In 1928, G. Proc(:l_jt‘
i d sterile herbarum material of the tree and

meaning Indian chieftain) is applied to more than
a, but the most highly prized and perhaps the
ibed by the term Bloodwood Cacique. The wood,
not obtained from living trees, but from old
ially buried in the putrescent forest floor until
d has long since disappeared under the combined
ay. The Bloodwood Cacique is held in highest esteem
ma. It is believed to have both medicinal and super-
1as been the favorite remedy of the tribal medicine
hip h'l;ac:_-ﬁ over a wound is said to relieve the pain
ding, while if placed behind the ears and secured by
ns in the head. The fine chips or shavings are placed
drink which is considered an excellent remedy for
untain tribes still believe that bodily ills are in some
' evil spirits entering the aflicted person, and the use of
nsidered as a charm against the bad effects of the spirits,
T e s il e v'-"'uui as a :.}'m_bol of office and authority and it is said
i “»‘Lr.“ ; out \".I_-l\ weird dchn_zn«ltmm the old logs found half buried in
| 4 .' . = . e i€ tree apparent Y does - . y y

over a foot in _di;\:m‘t:rr and LE feet in ;lic';;hhrt‘.o'tl‘ﬁztb‘;f iiagﬁft;or:?i::ghl noll
u}hlrrli:ntrjx, I'he bucii}:trc very long-pointed. The thick sapwood is whitcl?:n;
sharply demarcated from the heart which is ve % ;

go:icn }I\ueler:r. In one of the trees felled t;&i};cliv::;d; (::::'a?i:::: satl;zz}t(bn: T:c}a)
and a half thick that was of golden yellow color with streaks of light red,

ii-“ \-.;_md from the old logs on the ground is of a considerably darker col
than the fresh material, but retains its satiny luster,” i

y & bitter

I'he woods of the various species of Brosimu

hflitl}' have t m available for

he same type of structure, though differing in
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details the significance of which cannot now be determined.
Heartwood (so far as known) in various shades of rich lustrous
red and yellow as stated above; sharply demarcated from the
thick, yellowish white sapwood. Odorless and tasteless.
Heartwood very hard and heavy; sp. gr. (air-dry) 0.90 to 1.05;
weight 56 to 66 lbs. per cu. ft.; sapwood lighter, variable;
sp. gr. (air-dry) .60 to 0.85; weight 38 to 53 lbs. per cu. ft.;
texture rather fine to coarse; grain straight to variable; not
difficult to work, finishing smoothly, taking a high polish.
Heartwood of very limited commercial possibilities because
of its small size and scarcity; sapwood suitable for veneers
and miscellaneous purposes not requiring resistance to decay.

Growth rings absent or poorly defined. Pores usually not visible without
lens, though sometimes appearing distinct because of parenchyma; visible in
Brosimum amplicoma; not very numerous, well distributed; solitary or in
small multiples. Tyloses abundant in heartwood sometimes sclerotic. Rays 1
to 3, sometimes to §, cells wide and up to 50, usually less than 30, cells high;
decidedly heterogeneous; crystals common; red gum abundant in heartwood;
latex tubes few to common; pits to vessels medium and oval to large and
elongated. Wood parenchyma variable in abundance, inconspicuous; long and
narrowly aliform and more or less confluent, sometimes in irregular and
anastomosing bands; red gum deposits abundant in heartwood. Wood fibers
with medium to thick walls and small pits, with or without distinct borders.

Common Names: B. Alicastrum group: Breadnut (Jam.);
gudimaro, ramén de Mgéjico (Cuba); moussara (Trin.);
apomo, ash, capomo, Juandiego, nazareno, ojite, ojoche blan-
co, ojochillo, oox, ox, oxitl, oxotzin, ramén (Mex.); breadnut,
capomo, ramoon, masico (Br.H.); masicar6n, masico (Guat.,
Hond.); ojuste, ujuste (Salv.); mesica, ojoche (Nic.); feguéd
(C.R.); guaimaro, g. comestible, guayamero, manata, mare,
mondongo, pasita (Col.); tillo (Ec.); muiratinga, murure
(Braz.); B. utile group: Cow tree, Humboldt cow tree, milk
tree (Eng.); mastate (C.R.); cuqua, palo de leche, sandy
(Pan.); avichuri (Col.); palo de vaca, vacuno (Venez.);
amapéd doce, a. rana, caucho macho, murere-rana (Braz.);
B. paraense group: Bloodwood, Brazil redwood, cardinal
wood (Eng.); cacique (Pan.); ajeersi, oolemeriballi, polis-
thout, sokonéballi, warimiaballi (Sur.); bois baroit, b. de
Cayenne, b. de lettre rouge, b. de feroles, satiné, s. gris, s.
rubané (Fr.G.); amapé-rana, condurd, ¢. de sangue, cundari,
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gondurd, meurapiranga, nw_ifaplfa“gﬂs mulraplrang;, mu-
reré-rana, pau rainha, uanta (Braz.); palo de sangre (Peru).

Castilla (or Castilloa), with about 10 closely related sp_ec"iesi‘_
of unarmed, deciduous trees, is distributed from Mexico
f.]'u'-.:;::_;il-.nut Central America and northern South Ametjlca to
narts of the Brazilian Amazon region. The leaves are simple;
large, coarse-textured, and usually densely hairy all over:
The fruits are rather large, scaly, pubescent, and, in some in=
s, contain a soft, sweetish, edible pulp. About the enly
alue of the trees is in their latex, the source of Castilloa rub-
ber, now of minor importance as nearly all of the commercial
rubber is produced by plantations of Hevea (family Euphor-
biaceae).

The natural habitat of the trees is clearings and natural
openings in the virgin forest and sparsely wooded alluvial
flats, often in association with Cecropias. On rich soil growth
is rapid and the trees attain great size, sometimes over 150

feet high and 5 feet in diameter; open-grown trees develop

short, stout boles and large, coarse crowns. A peculiarity of the
trees is the development of long, slender pseudo-branches or
deciduous twigs bearing very large, showy leaves. Large forest

trees are often buttressed by the spurs of the wide-spreading
superficial roots. The best known and for long the only
described species is Castilla elastica Cerv, Central American
torms, e.g., C. fallax Cook, do not produce commerecial rubber
and are termed Caucho Macho or Hule Macho, literally male
rubber, though the Spanish term “macho” when applied to
plants often signifies some important departure from the type
rather than any sexual difference. The Amazon species, C
Ules Warb., is known locally as Caucho, whereas the ’tre:;
(Hevea) producing Par4 rubber is called Seringueira. The bark
of Castilla is finely laminated and is used by the Sumo Indians
in Nicaragua for making soft vegetable cloth, through a proc-
ess of soaking and beating. The timber is rarely used as it is
unattractive in appearance and lacks strength and durability,

Wood whitish when fresh, turning yellowish

ently all sapw brown; appar-

ood, Luster medium to rather hioh
ez 1 Pkt gh. Odorless and
tasteless, Rather light in weight, but firm and tough; texture
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coarse; grain fairly straight; easy to cut, saws rather woolly;
perishable in contact with the ground.

Pores near limit of vision, though frequently appearing distinct because of
parenchyma about them; fairly numerous but not crowded; mostly solitary,
sometimes in short radial multiples. Thin-walled tyloses present. Uniseriate
rays few to very few; other rays 4 to 7 cells wide and generally less than 5o,
sometimes up to 7o, cells high; weakly heterogeneous in part; pits to vessels
medium-sized and rounded to large and elongated; latex tubes sometimes
present. Wood parenchyma abundant, visible; vasicentric, short aliform, and
confluent into irregular, often anastomosing, or sometimes regular concentric
bands. Wood fibers thin-walled, septate; pits small, simple or indistinctly

bordered.

Common vames: Rubber tree (English); caucho, hule or ule
(Span.); 4rbol de ule, kiitkche, yaxha (Mex.); cauchillo, ule
macho, ule-ule (Cent. Am.); gsi-krd, ser, sini, sord, tseni,
tsini (C.R.); caucho negro (Ec., Peru); caucho (Braz.).

Cecropia, with numerous closely related species of typi-
cally small, unarmed, deciduous trees, is distributed through-
out tropical America and in many localities constitutes
one of the most conspicuous and characteristic elements
of the vegetation on lowland flats, often forming almost
pure stands on old clearings. The trees grow quickly and are
short-lived. At maturity they are commonly less than 4o feet
high, with slender, upright, whitish trunks 8 to 12 inches in
diameter, occasionally up to 60 feet tall and 24 inches through.
The stems are hollow between the nodes, and the upper part
and the branches are generally inhabited by small ants which
inflict severe bites when the tree is molested. The very large
long-stalked, peltate, deeply lobed, rough leaves are usually
whitish beneath and being clustered at the ends of the few,
coarse, candelabra-like branches produce a very striking effect.
The bark supplies fiber for oakum and native cordage and
latex for medicinal purposes. The trunks are sometimes used
for making rafts or buoying heavy logs, and the wood is em-
ployed to some extent for match sticks, paper pulp, box-
boards, charcoal powder, and kindling.

Wood whitish when fresh, becoming pale brown or oatmeal-
colored upon exposure; apparently all sapwood. Fairly lus-
trous. Light and soft, but tough and strong for its weight; sp.
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or. (air-dry) 0.35 to 0.45; weight 19 to 28 Ibs. per cu. ft.; tex-
ture coarse; grain generally srrargh_t; not a_!ways easy to finish
<moothly. holds nails firmly; is perishable in contact with the
1. Of no interest to the export trade.

SCH

Growth rings sometimes distinct but usually poorly dcﬁnc{i. Porr.s.readlly
; her few to numerous but not crowded; solitary or in occasem'lal' to

ial multiples, without definite arrangement. Vascular pitting
“Ravs 1 to 7 cells wide in some specimens, up to 6 or 8 cells in others;
ly less than fo, sometimes up to 8o or 100, cells; decidedly
the cells greatly variable in size, with comparatively few dis-
.nt; crystals common; pits to vessels large, irregular.
1a variable in abundance; in denser specimens vasicentric,
1, locally confluent, and in rather widely spaced bands; in softer
| sparingly developed and not distinct without lens. Wood fibers with

very thin walls; sometimes septate; pits small, simple or indistinctly

TIeT

mmoN NaMES: Shake wood, trumpet tree, t. wood (Jam.);
mo, yagrumo (Cuba); yagrumo hembra (P.R.); bois
e (Hait1); trompette (Guad.); bois canon (Granada);
wcarro, coilétapalo or coilotopalo, guarima, guarumbo,
guarumo, ix-coch, saruma, trompeta, xcoochlé (Mex.);
igarata, trumpet (Br.G.); guarumo (Cent. Am., gen.); ik,
ko-kra, kokua-krd, kur, ser@nguo, srung-d6, xkur (C.R.);
guarumo, g. morado, orumo, yarumo (Col.); congo pump,
float wood, pumpwood, trumpet tree, wanasoro (Br.G.);
boessi papaja, bosch papaya (Sur.); ambaita, bois canon, b.
trompette, coulekin (Fr.G.); ambaiba, a. tinga, arvore da
pregui¢a, embauba, imbauba, i. branca, i. da matta, 1. verde
imbaubio, umbauba (Braz.); cetico, c. de oyada, imbauba’
pungdra, setico, tacona, tacuma, tacuna, umbauba (I’eru),;

umbaubeira (Parag.); ambaht, bai ; >
palo de lija (Arg.)a,g U, ambaiba, ambati, ambay,

Chlorophora, with a few species of mediume.s;

. ew s -sized to |
spiny or unarmed trees, is widely distributed in tropical %E:::
Africa and tropical America. C. excelsa B, &H.f

: : f. is an im-

po:ltant African tree; the timber is esteemed locally for gen-

er c;cnsitgf::;)snt and considerable quantities are exported to
irope; Common trade name i

SRR ame is Iroko (
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In America the genus is usually considered as monotypic,
but in addition to C. tinctoria (L.) Gaud. (=Morus tinctoria
L.=Maclura tinctoria [L.] G. Don), one or two other forms are
generally recognized either as varieties or sometimes as dis-
tinct species, The northern form, which grows in coastal low-
lands of southern Mexico, Central America, the West Indies,
and northern South America, where it is commonly called
Mora, yields the well-known dyewood, Fustic, which has been
an article of commerce since the middle of the seventeenth
century. The tree rarely exceeds 65 feet in height, but may
have a trunk diameter of 30 inches. The light brown, laticifer-
ous bark is smooth on young stems and branches, which are
sometimes spiny. The timber is exported in the form of short
logs with the thin sapwood hewed off and vary in diameter
from a few inches to two feet. The coloring principle, maclurin,
is readily soluble in water and the natural color imparted is a
fairly permanent dull yellowish brown or khaki. The use of
mordants not only adds to the permanency of the dye, but
permits a considerable range in shade; mixture with other dye-
woods yields compound shades such as drab, fawn, and olive.
Fustic has been largely superseded by aniline dyes but a
remnant of the trade persists and probably will continue to do
so indefinitely.

The southern form is a timber tree. H. M. Curran says that,
though nowhere abundant, it is a constant factor in the forests
‘of Misiones (Argentina), Paraguay, and southern Brazil. It is
tall and symmetrical, with a rather fine-textured and compara-
tively smooth brown or gray bark and a rather narrow crown.
At maturity the trunks are usually between 18 and 24 inches
in diameter, with clear lengths of 40 to 5o feet. The timber
reaches the market in the form of squared logs and is used
where a hard, durable wood is needed, but not as a dyewood.
It is favorably known to the wheelwright and carpenter and
also makes good fence posts, props, and fuel.

Heartwood typically golden yellow when fresh, changing
- upon exposure to brown or russet, sometimes with a reddish
tinge; sharply demarcated from the nearly white sapwood.
Luster high, Without distinctive odor or taste, Mostly very
hard, heavy, tough, and strong; sp. gr. (air-dry) 0.85 to 0.99;
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20
to 62 lbs. per cu. ft.: texture medium to coarse;
often interwoven; not very difficult to work,

highly resistant to decay.

weight §3
grain variable,

taking a lustrous polish; is

th rines distinct to indistinct, Pores medium to small, appearing dis-
enchyma about them; rather numerous, well distributed;:
| multiples, the latter sometimes composed of one large
all pores. Tyloses abundant; walls thin to moderately
mostly 2 to 4, cells wide and up to 5o cells high; homoge-
nearly so; crystals common; pits to vessels medium-sized and
to rather large and elongated; latex tubes occasionally present.
' sbundant, readily visible, showing rather prominently on
proper light; varying from vasicentric in early wood to
uent, frequently terminating in narrow concentric band;
numerous, composing a part or all of a strand. Wood fibers
\um to thick walls and minute simple or indistinctly bordered

v names: Dyer’s mulberry, fustic, f. wood, old fustic
g, tre de); bois jaune, fastique, fustique (Fr.); Fiselholz,

Iz, Fustik, Fustikholz, Gelbholz (Germ.); geelhout,
ischhout (Dutch); fustete, mora (Sp.); jataiba (Port.);
fustetto vecchio, legno giallo (Ital.); red fustic, snook (Jam.);
le America, mora del pafs (Cuba); mora macho, palo
Dom. R.); paaloe doesji (Curagao); bois d’orange,
lo naranjo (Trin.); barossa, moradilla, moral, m. amarilla,
m. de clavo, m. liso, palo moral, yaga-huil (Mex.); palo negro

uat.); jocomico, madrial, pinabete, quebracho de cerro
); brasil, palo t.ic mora, tsukra (C.R.); macano (Pan.);
0, dinde, majagua gallina, palomora (Col.); charo
ke :'-.r.n:kl!'!“{j,‘l'nnrn lisa, moral (Venez.); moral, m. bobc’h
'! H[l] ; insira, i ’caspi, limulana, ynsira (Peru); amarillo

oliv.); amoeira brava, a. de espinho, limio-rana, l.-r
amarello, moratana, runa, tatajiba, tatajuba, t. de es ,inl.m'
tatayiba, tayuva (Braz.); mora amarilla ’m blanfa j
colorada, tatayibd, t. puité, t. saiyh (Arg.). " i

mora

Clarisia, with eight ly distingui i
DIy poorly distinguished species of
armed small to large trees and shrubs, is disfribuieccl) frl:)[:r;

southern Mexico to southeastern Brazil, but not in the West

Indies, according t S
254-276). ing to Lanjouw (Rec. Trav. Bor, Néerlandais 33:
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Clarisia mexicana (Liebm.) Lanj. (= Sabagunia mexicana
Lieb.) is a tree, sometimes 100 feet tall and 24 inches in
diameter, in southern Mexico and Guatemala. C. urophylla
(Donn. Sm.) Lanj. (= Sahagunia urophylla Donn. Sm.) is said
to be a related species in the forest about Puerto Sierra, Hon-
duras. C. colombiana (Rusby) Lanj. (= Sabagunia colombiana
Rusby) is a large tree of northern Colombia, called Ache or
Aji. C. biflora R. & P. is a tree 50 feet high in northern Peru,
where it is called Piamich and Yasmich. C. mattogrossensis
Lanj. is a tree 70 feet high in Matto Grosso, Brazil. C. Spru-
ceana Lanj. is described as a small tree in Venezuela. C. ilici-
folia (Spreng.) Lanj. & Rossb. (=Excoecaria ilicifolia Spreng.
= Acanthophyllum strepitans Fr. Allem. = Sabagunia strepi-
tans [Fr. Allem.]| B. & H. = §. racemifera Hub.) is distributed
from the Guianas through the Amazon region to Rio de
Janeiro, Brazil, and varies in size from shrubs to moderately
large trees; the vernacular names in Brazil are Bainha d’Es-
pada and Diconroque.

The best known species is Clarisia racemosa R. &P. (=804
resia nitida Fr. Allem. =C. nitida [Fr. Allem.] Macbr. =0/
media erythrorbiza Hub.), a large tree widely distributed in
Brazil and extending into northeastern Peru; its northern
limits have not been determined. In eastern Brazil it is gen-
erally known as Oiticica or Oity, names applied also to fruit
trees, Licania rigida Benth. and others, of the Chrysobalanoi-
deae group of the Rosaceae, According to H. M. Curran, it is
very common in the rain forests of Bahia where it grows
scatteringly or in small clumps in association with Pau
d’Alho (Gallesia), Massaranduba (Mimusops), Araca de Agua
(Terminalia), and Jequitib (Cariniana). It attains a height
of 130 feet, with a well-formed, non-buttressed trunk some-
times 36 inches in diameter and free of branches for 5o to 60
feet. The bark is covered with small corky warts. The timber
is well known to the rural population and is used for general
construction and carpentry; shipments of lumber were made
to Germany in 1938. Objections to it are that the irregular
grain makes it difficult to finish smoothly with hand tools and
that it is not adapted for use in places favorable to decay. It is
common in the Amazon basin, where it is generally called
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Guariuba, and grows to large siz

pray and warty on
;1*“’ {h(: roots. ” : l

n the Yale collections there
W ‘-.I-‘.I.!.Tili' (}.-:r:.r:}-:‘ mostly from Brazil, but including a few fro
Venezuela, Colombia, Panama, and northeastern Peru. The
are all so much alike that they might be the produce of a sin-
ole species. Heartwood bright yellow, becoming brown or
russet, but retaining a golden luster, upon eXposurc; sharply
defined from the thin, white sapwood. Dry specimens without
distinctive odor or taste. Rather light and soft to moderately
(air-dry) 0.50 to 0.65; weight 31 to 40 Ibs. per
texture medium to coarse; grain variable, often de~

heavy; sp. gr.

cu. It

cidedly roey; easy to cut, but cross-grained material requires
sharp tools to produce a smooth surface; fresh wood saws:

woolly; holds its place well when manufactured; quarter=
sawed roe-grained lumber has attractive figure.
rings mostly absent or poorly defined, occasionally distinct because
of appart terminal band of parenchyma. Pores barely visible, rather few
crately numerous; solitary or in short radial multiples, well distributed.
walled tyloses abundant, Rays 1 to 8, generally 1 to 4, cells wide and up
s occasionally to 8o, cells high; definitely heterogeneous, at least in part;
uniseriates with some procumbent cells; pits to vessels medium-sized and
rounded or larger and elongated. Wood parenchyma abundant, distinct on
cross section and producing wavy pattern on tangential surface; in numerous
rather narrow, fairly evenly spaced, regular or finely wavy, concentric bands 2
to 8 cells wide, associated with the pores but not always including them;
occasionally more widely spaced at intervals suggesting seasonal growth;

crystals common. Wood fibers with rather thi i
it il pits.rs with rather thick walls and very small simple

Urowtn

Common NamEs: Arbol del pan (Mex.);
(‘.;Z)ol.);_ pellejo de Indio (Venez.); capinuri, guaritiba, huari-
uba, _Clhmauba, klllo-mpena, mashonaste or machunaste
piamich, m}Pay, yasmich (Peru); bainha d’espada dicon’
roque, guariuba, oiti, oiticica, 0. amarella, quaritba ’(Braz )_

ache, agi, aji, dinde

ﬁgumand l’z‘;::;vlth numerous species of unarmed laticiferous
iy s Gt ol o
.": = :'.-:.'_" Sixpe > : 3 rm’ ivia, and Peru. The ts
A g %hmcaﬂt least when young, and frequen ly also

No. 61
e, mostly on lands that are

not subject to inundation. The laticiferous bark of_tht_z stem is.
sray-an the surface, but intensely red within as are

are numerous specimens of the
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are more or less scandent; some of them develop into large
trees. The stems are hollow and the leaves are large, sometimes
20 inches long, entire, leathery, prominently pinnately veined,
and light colored on the under side. The fiber of the inner bark
is used by the natives for making coarse baskets and bags.
The timber is not utilized.

Heartwood absent or not clearly differentiated from the
pale brown or pinkish sapwood. Luster medium to rather high.
Odorless and tasteless. Light in weight but comparatively
firm, tough, and strong; texture coarse; grain straight to ir-
regular; easily worked, perishable in contact with the soil. An
unattractive wood without commercial possibilities.

Growth rings usually indistinct. Pores readily visible, rather few; solitary
or in small multiples, well distributed. Rays 1 to 8, mostly I to 4, cells wide
‘and up to 8o, generally less than 40, cells high; decidedly heterogeneous; pits
to vessels large, oval to elongated. Wood parenchyma abundant, but scarcely

distinct without lens; long aliform and confluent into narrow, irregular, tan-
_gential bands, with occasional fairly regular concentric bands; crystals pres-

‘ent in cubical cells composing parts of strands. Wood fibers with thin walls
‘and very small simple or indistinctly bordered pits.

- Commoxn names: Caraco (Col.); yele (Br.G.); coassapoua or
coussapoui (Fr.G.); matapalo, m. colorado (Ec.); higo del
monte (Boliv.); chichillica, xendco-caspi (Peru); apuhy, a.
rrande, apui, caimbg, c. rana, cibueiro, gummileira (Braz.).

~ Ficus, with several hundred named species of small to very
e trees and shrubs, many of them epiphytic, at least in
youth, is distributed over the warmer regions of the world, be-
ing most abundant in the East Indies and Africa. The best
wn plants are the common cultivated fig, F. carica L., and
the Rubber plant of the florists, F. elastica Roxb., native of
1India and Malaysia. The latter species is a gigantic evergreen
tree in its native habitat and its latex is the source of the India
rubber of commerce, The famous Banyan, F. bengalensis L.,
with its numerous prop roots, may spread over an acre of
ground, The Peepul or Pipol tree, F. religiosa L.., another East
Indian tree, is planted in villages and held sacred by the
‘Hindus and Buddhists. The Sycamore of Biblical literature,
whose wood was used by the ancient Egyptians for mummy
cases, is Ficus Sycomorus L., not to be conigsed_' ed with the Eng-
lish Sycamore, which is a kind of Maple (Acer), or the Ameri-




TROPICAL WOODS No.

can Sycamaore (Platanus), which is closely related to ¢

‘nolish Plane-tree.
hn,i:u::rding to Standley (Contr. U S. Nat. Herb.'zo: 130T
1917). there are 33 species of Ficus in the West Indies, abo
¢ in South America, and 41 in Mexico and Central Amer
“It is a remarkable fact that only two of these are common
the West Indies and Central America, and one of them s
doubtfully indigenous to the latter region.” Ficus 1s a genus
hat lends itself readily to the making of herbarium specig
Standley says (loc. cit. p. 2): “While many of our [Mexic
and Central American] species are constant in their charac-
ters, some are so variable that two collections may seem tos
represent quite distinct species until intermediate specimens
are examined. Some characters which have been used to
- species are now found to be unreliable. Consequently,”
improbable that certain species here recognized will
have to be reduced when still more ample collections are
obtained.”

Some of the Fig trees develop normally and attain a height 3
of 150 feet with a long trunk four to five feet in diamater
above the buttresses and free of branches for 60 feet. Many
others begin their growth in the tops of other trees and de-
velop vinelike aerial roots which anastomose and grow
around the host tree and eventually kil it, though a palm may
survive for years with its trunk encased within a Strangler
Fig or Matopalo, as they are commonly called. A Strangler
Fig tree may finally assume the appearance of an ordinary

tree, but during the course of its development it presents
many fantastic or hideous forms.

3

seps

1t 15 not
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fibers and soft parenchyma, the comparative thickness of each
varying considerably in different species and specimens. This
laminated structure is especially distinct if the soft layers
have turned dark brown, as is so frequently the case with
museum specimens. Heartwood not clearly differentiated.
Luster low to medium. Odorless and tasteless. Light and soft

_ to moderately hard and heavy, tough and strong for their

weight; texture coarse to medium; grain variable; easy to
work, finishes smoothly, holds nails firmly. Not likely to be-
come of commercial importance, though suitable for many
common purposes if lumber is kiln-dried before deteriorating.

Growth rings indistinct or absent. Pores variable in size, usually barely
visible; few to rather numerous; solitary or in small multiples, irregularly
distributed without pattern. Uniseriate rays commonly few to very few, with
some procumbent cells; multiseriate rays up to 8, commonly not over g, cells
wide and up to 120, generally less than 50, cells high, somewhat heterogeneous
in part; pits to vessels medium-sized and oval to large and irregular, some-
times vertically elongated and in scalariform arrangement. Wood parenchyma
‘abundant, distinct to conspicuous; typically in regular metatracheal concen-
¢ bands about one pore-width thick and two to three pore-widths apart
but occasionally considerably wider or narrower; strands not in contact with
vessels 4-8-celled. Wood fibers with moderately thick walls and very small
ple or indistinctly bordered pits. Ripple marks not observed in American
Is, but they may be expected as they occur in a few species of the Far

~ Common ~ames: Fig, fig tree, wild fig (Eng.); higo, higén,

iguerdn, jagiieicillo, jagiiey, ). de lavar, j. de peladero, j.

hembra, j. macho, pinipini (Cuba); hamo, hijo (Dom.R.);
figuier, f. blanc, f. canelle, f. rouge (Haiti); dlamo, amacostic,

nacuahuitl, amate, a. amarillo, a. blanco, a. prieto, amatillo,

In pre-conquest times the Aztecs of Mexico made extensive

use of the bark of Fig trees f i
e b cmrgs ees for the preparation of paper for

used for making dug-o
Ing. At present, the tre

pondence. Large trunks are sometimes
ut canoes, but they are not very last-
€s are considered as weeds in the tropi-

amatl, amazquitl, amezquite, anabd, cabra-higo, camachin,
capulin grande, chalote, chamachina, coamichin, comuchin,
coobé, copb, copoy, cozahuique, higo loxe chico, h. I. grande,
higuerén, higuito, hoeiamatl, itzmatl, jalamate, kop6, maca-
huite, matapalo, m. liso, nacapuli, ojite, palo chilamate, p.

cal American forest, as their wood is likely to rot or at least.

The woods of Ficus are |j
_ e B re light-colored and of fairly uniform.
structure, being composed of alternating ba::irsy;nr{

Marfa, p. de coco, sabali, salate, s. bronco, samatito, tepea-
mate, tepeamatl, tescalama, tescalamate, texcalamate, tex-
calamatl, tlilamatl, xalama, zalate (Mex.); amate, copula-
Ifﬁate_, capulin amate, matapalo (Guat.); higo, higuero,

higuillo (Hond.); betstr, chilamate, detsi, gu-tsa, higueron, h.

colorado, higuito, k4ua-kré, keba-kr4, krop, palo de agua, p.
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grain straight; not difficult to work, finishing very smoothly.

Of no commercial importance. :
Growth rings distinct because of denser fiber bands at intervals suggesting

seasonal growths. Pores not distinct without lens, rather few; solitary or in
short multiples, evenly distributed. Thin-walled tyloses present. Rays
aniseriate and biseriate and up to 25 cells high; decidedly heterogencous;
pits to vessels frequently elongated radially and in scalariform arrangement.
‘Wood parenchyma abundant, barely visible without lens, Brosimum type,
long and narrowly aliform and confluent into narrow wavy, tangen tial bands.
Wood fibers mostly moderately thick-walled, with concentric bands or arcs of
variable width composed of fibers with thick, gelatinous walls; pits very small,
simple or indistinctly bordered.

)
=
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de sal, psii-krd, sigin, sotacaballo (C.F.); hl_go, hlgugré- ¥
matapalo, nispero blanco (Pan.); cope, copet, C; de tierr; :
guaimarito, higueron, h. blanco, h. negro, jaguey, matapalo,
nisperillo, pibijai, pivijay (Col.); apamate, araguato, che
chuare blanco, higo, higuerdn, higuerote, higuito, jagii
matopalo, murcielaguero, sio (Venez.); dukalaballi, kumal
balli (Br.G.); doekoelia, doukaliebalié (Sur); figuier gran
bois (Fr.G.); labiata, matapalo, m. blanco (Ee.); capintiri
conséjo, coucho renaco, huito, huitoc, 0jé, rendco, renaq
(Peru); apuhy, cachinguba, camelleira, caxinguba, coa
guva, cuaxinguba, gamelleira, guaxinguba, lombrigu
mata-pau, uapui, uapuim-assi (Braz.); figueira, higuer
yatita (Par.); agarro-palo, guajinguba, guapohy, gua
higuera blanca, h. del agua, h. morada, higuerén, h. bravo,
ibapohy, ibapoy, i. cad-gui, 1. moroti, i. say, ivapor (Arg.)s =

Helicostylis, with eight species of unarmed, laticiferous
medium-sized to large, sometimes deciduous trees, is dis-
tributed from the Amazon region of Brazil through northern
South America to Costa Rica. It is similar to Perebea, but the
ng and slender stigmas are somewhat contorted. The timber
is rarely utilized.

The most northern species is Helicostylis urophylla Standl.
Costa Rica; it apparently is the only small tree in the group,
d Standley states (Flora of Costa Rica, p. 389) that “it is
ssible that perfect material will show that this plant is
tter referable to the genus Olmedia.” Two species described
Panama are H. latifolia Pitt., a tree 60 to 8o feet tall
2 to 16 inches in diameter, growing in the hill forests
Canal Zone and southern Darién, and H. montana Pitt.,
duous tree 8o to 100 feet high and 36 to 40 inches in
ameter, in the mountains of San Felix Valley. H. bolivarensis
Pitt. of Colombia appears to be misplaced generically, and
Pittier stated in 1921 (see Timbers of Tropical America,

27, footnote) that “it is more likely to be a Pseudolmedia.”

Helianthostylis, with two closely related species of sm-a]]-,'
unarmed laticiferous trees, is apparently confined to non=
inundated land in the central Amazon region of Brazil. They
are dioecious through reduction, the pollen-bearing staminate
flowers being in heads with long-styled rudimentary pistils,
whereas the fertile pistil is surrounded by staminate ﬁowersh
without pollen. The twigs are slender and slightly zigzag; the
smooth, leathery, entire leaves are 3 to 8 inches long abrl; tly g
acuminate, the anastomosing veins depressed above‘ and \lge y
prominent beneath; the yellowish green fruits are about the
size of an nrdmfir_v marble. The timber is not utilized. b
2 :f,]f ;ifc'fg-i!JOJ'{_\'fr.i‘ paraensis Ducke (= Androstylanthus paraen=
i e i s g e e T

e s - Biol. Vegetal 2: 1: 30, 1 Rl :

e g 1 v e S e e s . M. Corr 3

similar t~rcé (?fnin‘ (1925) identified with H. Sprucei Baill., a .de.scirxl.ae(:i By B e i e

near Mandos Threqule?t occurrence along the Rio Negro and. g Bia, Sa‘..' W“b'ss' 179)- = :

the latter speci € only wood sample available for study is b e th'? Amaz;on bggn-therei areﬁve named species, all de-
species collected with fertile herbarium materia ibed as medium-sized trees. Helicostylis asperifolia Ducke

near Mandos by Adolpho Duck oA O : Aehaes e
Heart I cke (Yale 23642; guished by e roughness on both sides of its leaves
white ;a‘;?vooigfysf?::tz;not distinguishable fro hich feel like a fine grade of sandpaper (for description i-°i.

| | tree and wood, see Tropical Woods 31: 11, 23). The most
tough, and strong; texture fine an d ncifed widely distributed species is H. tomentosa ( B L) Ruos
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de sal, psii-krd, sigin, sotacaballo (C.B.); hl_go, l'ggu;ré_r_; :
matapalo, nispero blanco (Pan.); cope, copet, ¢, de tler-x_.'g, f
guaimarito, higuerén, h. blanco, h. negro, jaguey, matap
?ﬂ«p:‘-i‘i“u, pibijai, pi\'ijﬂ_}’ (C?l-)G apamate, 3"_331!“0:_‘9110_
chuare blanco, higo, higueron, higuerote, hlgult.o, ]

matopalo, murcielaguero, sio {Ve_m:z.)‘; dukalabalh,‘ku_m
balli (Br.G.); doekoelia, doukaliebalié (Sur); figuier gri
bois (Fr.G.); labiata, matapalo, m. blanco (Ec.); capin
consijo, coucho renaco, huite, huitoc, ojé, rendco, renaqu
(Peru); apuhy, cachinguba, camelleira, caxinguba, coa
cuva, cuaxinguba, gamelleira, guaxinguba, lombrigue;
mata-pau, uapui, uapuim-assa (Braz.); figueira, higuerén,
yatiti (Par.); agarro-palo, guajinguba, guapohy, guapoys
higuera blanca, h. del agua, h. morada, higuerén, h. brave,
ibapohy, 1bapoy, 1. cad-gui, 1. moroti, 1. say, ivapor (Arg.)ﬁ. -
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grain straight; not difficult to work, finishing very smoothly.

Of no commercial importance. ‘

Growth rings distinct because of denser fiber bands at intervals suggesting
seasonal growths. Pores not distinct without lens, rather few; solitary or in
short multiples, evenly distributed. Thin-walled tyloses present. Rays
uniseriate and biseriate and up to 25 cells high; decidedly heterogeneous;
pits to vessels frequently elongated radially and in scalariform arrangement.
Wood parenchyma abundant, barely visible without lens, Brosimum type,
long and narrowly aliform and confluent into narrow wavy, tangenna] bands.
Wood fibers mostly moderately thick-walled, with concentric bands or arcs of
variable width composed of fibers with thick, gelatinous walls; pits very small,
simple or indistinctly bordered.

Helicostylis, with eight species of unarmed, latici_ferops
‘medium-sized to large, sometimes deciduous trees, 1s dis-
tributed from the Amazon region of Brazil through northern
‘South America to Costa Rica. It is similar to Perebea, but the
g and slender stigmas are somewhat contorted. The timber
is rarely utilized.

The most northern species is Helicostylis uropkylla Standl.
of Costa Rica; it apparently is the only small tree in the group,
d Standley states (Flora of Costa Rica, p. 389) that “it is
ble that perfect material will show that this plant is
ter referable to the genus O/media.” Two species described
m Panama are H. latifolia Pitt., a tree 60 to 80 feet tall
12 to 16 inches in diameter, growing in the hill forests
anal Zone and southern Darién, and H. montana Pitt.,
eciduous tree 80 to 100 feet high and 36 to 40 inches in
imeter, in the mountains of San Felix Valley. H. bolivarensis
t. of Colombia appears to be misplaced generically, and
ttier stated in 1921 (see Timbers of Tropical America,
127, footnote) that “it is more likely to be a Pseudolmedia.”
year later the same type specimen (H. M. Curran 304)
described by S. K. Blake as Brosimum columbianum
c. Biol. Soc. Wash. 35: 179).
| the Amazon basin there are five named species, all de-
bed as medium-sized trees. Helicostylis asperifolia Ducke
distinguished by the roughness on both sides of its leaves,
ch feel like a fine grade of sandpaper (for description of
the tree and wood, see Tropical Woods 31: 11, 23). The most
Widely distributed species is H. fomentosa (P. & E.) Rusby

Helianthostylis, with two closely related species of small;
unarmed laticiferous trees, is apparently confined to non-
inundated land in the central Amazon region of Brazil. They
are dioecious through reduction, the pollen-bearing staminate
flowers being in heads with long-styled rudimentary pistils,
whereas the fertile pistil is surrounded by staminate flowers
without pollen. The twigs are slender and shightly zigzag; the
smooth, leathery, entire leaves are 3 to 8 inches lcmg,abru,l:itljr.j
acuminate, the anastomosing veins depressed above and ver)fl
prominent beneath; the yellowish green fruits are about thé'
size of an ordinary marble. The timber is not utilized ]

Heltanthostylis paraensis Ducke (= Androstylanthus :nara

sis Ducke) was discovered in the forest along the Rj e

- - T 1 I.
(see Archiv. Inst. Biol. Vegetal 23 13 30. 1%35)6. Iltowgp?rz
(Igdzz) made the type of a new genus (Androstylantbus Ducke)
and subsequently (1925) identified with 4. Sprucei Baill,, a
similar tree of infrequent occurrence alon

nlfarll\lané.os. The only wood sam
the latter species collected with fertile herbar; ial
’ : . i ia

neg Manaog by Adolpho Ducke (Yale 23642, Dl:x?k;n Ia ;::;I |
o ;artwood absent or not distinguishable from the'y.ellowi.'
Fars si:epwoo;i. Luster rather high, Odorless and tasteles;
eavy, tough, and strong; texture fine and unifc

=y O3

_ g the Rio Negro and
ple available for study is of
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ferum Raf.), is a thorny, bushy, }atic_iferous tree of very
limited natural distribution centering in the valley of the
Red River in Oklahoma, but widely planted elsewhere in
the United States, especially in the prairie regions, for hedge
fences. It is commonly known as Osage Orange or Bowdark,
the latter a corruption of Bois d’Arc which refers to the use
of the woods by the Indians for making bows. Owing to its
strength and low shrinkage its principal use in manufacture
has been for the rims of wagon wheels, particularly those for
service in dry, sandy countries. Other special uses are spokes,
[insulator pins, tree-nails, and to a minor extent as a dyewood.
It is considered the most durable of all North American tim-
‘bers and, inasmuch as the sapwood is very thin, even small-
sized stems will give long service as stakes and posts.

Heartwood golden yellow, sometimes with reddish streaks,
‘when fresh, becoming russet brown upon exposure; sharply
demarcated from the thin white sapwood. Luster high. Odor
and taste absent or not distinctive. Very hard, heavy, tough,
strong, and resilient; sp. gr. (air-dry) 0.85 to 0.90; weight §3
to 56 lbs. per cu. ft.; rather difficult to work, finishes very
smoothly, holds its place remarkably well when manufac-
tured, being comparatively inert to changes in atmospheric
humidity. Tests by the U. S. Forest Service give the following
results (U.S. Dept. Agr. Misc. Pub. No. 46, pp. 8-9): Weight
per cu. Jt.; green, 62 lbs., air-dry, 56 lbs., kiln-dry, 54 Ibs.
Shrinkage (in volume from green to oven-dry condition),
8.9 per cent, or only slightly more than Sugar Pine (Pinus
Lambertiana) (8.4 per cent). Relative strength compared to
White Oak (Quercus alba 1..): Bending, 1.58; crushing, endwise
1,65, crosswise, 3.11; stiffness, 1.01; hardness, 1.94; shock
resistance, 2.8¢.
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(=Olmedia tomeniosa P. & E.=H. Poeppigiana Tréc.),;wl_'_ﬂ@
occurs from Bahia, Brazil, through the Amazon region to
northeastern Peru and the Guianas. The heartwood is so slow
Lié\'elrmp:]nu that trunks several inches in diameter may _be_‘_ d]l
SLII_\\\'!;md.kSUCi'l timber, being perishable in contact ;lwthhthe
<oil. is not very serviceable in the moist tropics, t OC‘JE it
could be used for the same purposes as Hickory (Carya)
in the United States. : : -
In the Yale collections there are eight authentic samplesof
three species; namely, Helicostylis asperifolia (one, from type
tree). H. latifolia (three, one from type tree), and H. tomen-
tosa (four). Heartwood dark brown, somewhat streaked or
variegated with black and yellow; sharply demarcated from
the sapwood, which is nearly white when fresh, later becoming
golden. Luster medium in heartwood, high in sapwood. Very
hard, heavy, tough, and strong; texture medium; grain
straight to roey; not very difficult to work, taking a high
natural polish; heartwood appears highly durable.
Growth rings generally indistince, Pores visible, fairly numerous, well dis-
tributed; mostly solitary, occasionally in small multiples. Tyloses thin-walled”
or sclerotic. Uniseriate rays abundant; others up to 5 cells wide and up to 8o,
mostly less than 3o, cells high; decidedly heterogeneous, the margins of up-#
right or square cells 2 to 10 cells high; latex tubes present; crystals abundant’
in H, latifolia; pits to vessels oval to elongated. Wood parenchyma abundant,
distinet; in H. asperifolia and H. tomentosa vasicentric, short aliform, and
xpa{:ng]}- _mnﬂucm! occasionally in concentric lines independent of pores; in-
H. latifolia long nizforrp and confluent into very narrow, irregular, wavy
bands suggesting Brosimum; commonly sclerotic in or near hcartwood;.‘-.;

crystals sometimes present, Wood fibers septate in part; walls thick; pits very!
small, simple or indistinctly bordered.

Commoxn names: Bi, birsk, fegué, kabé-kré, ojoche (C.R.);
berba, choybd, querendo (Pan.); sukune (Br.G.); basri‘
letri, b. pauletoe, berekoro, boelikoro, kapitin hoedoe, mar:
letter, moejepau lattoé, oenbatapo, ombatapo, paida, pauletoe
aledin, perokoti, poevinga, sokoné fieroberoe, s. koereroe,
sabana letri, toekoesie paida, tokolo apolikiri, tokora a-poli:

nore, wamiriaball; : ai Babh i
(Bra’z.). iriaballi (Sur.); aimpem, inaré, Jaboty, muiratinga.

Ring-porous, larger pores in a loose to compact, narrow band in ear ;
?c:nr:i::n late wood small ::rgﬂnutc,lin dus;cg -wtl;ich. tend to diagonallyofzg::

centric arrangement tow. eriphery of growth ring, Vessels '
:'_-ﬁﬂofd Wwith small, thin-walled tl;rloses in hear%?ood a.'mlilgihucr sapwmfls:;ealﬂ
'Vr-‘sisels with distinct spiral thickenings. Rays 1 to 6, occasionally to 8, cells
Wide and up to 100, generally less than go, cells high; more or less hezen-;gene.
i Pits to vesscls medium to rather large, oval to lenticular. Wood paren-
yma fsur!y_ g_bund_ant;ip association with pores and pum"gmups,'tendmg‘ 2 to
;wﬁngmn often not readily distinguishable from small pores with lens.
; with thick walls and very small simple or indistinctly bordered

Maclura (or Tosylon), with a single spec;
' ¢ gle s s M. pomifer
(Raf) Schneider (=M. suraniiozg Nu{):c;e;' oﬂy{}gﬁa;{gﬁ
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remarkably similar to thal{ of Black Locust (Robi
4 vascular pits of that species.
Bodark, bodock, bois d’arc, bow-wo
Osage, O. orange, O. apple tree, yell
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wing description is based upon samples of Morus
ru;rr:e:ggoM.gmicropEyZIa obtained in the United States.
Heartwood orange-yellow, becoming russet to dark brown
upon €Xposure; sharply demarcated from the thin, white or
yellowish sapwood. Luster medium to rather high. Without
Jistinctive odor or taste, at least when dry. Moderately
light to rather heavy; sp. gr- (air-dry) 0.60 to 0.75; weight 37
to 47 Ibs. per cu. ft.; of medium to coarse texture; gtrmght—
grained; easy to work, taking a high polish, holds its place
well when manufactured; is very resistant to decay. Of no
commercial possibilities.

_‘;f\

pits, Wood anatomy

but lacks the vesture
ComMON NAMES:

hedge. mock orange,

wood (U.S.A.).

i
Morus, with several species ot'_ small to rather largg’, m?uf :
armed, laticiferous, L}'pican_\‘ deciduous trees and shﬂlhﬁ,lﬁq
widely distributed in the temperate TCgIOTS of the northern
hemisphere and sparingly in the tropics. The fruit, known in =
Enplish as the Mulberry and in Spanish as Mora, is edible and
is composed of numerous, small, _'!uic)', 1-seeded drupes. T N
leaves are the principal food of silkworms. The_ lumber. 1s of

cood quality and durable, but is not extensively utilized
hecause of the scarcity and small size of the available timber.
The smaller sizes are suitable for fence-posts, railway cross-
ties, larger logs for furniture and cabinet work. .

The most widely known species are the Black Mulberry,
Morus nigra L., native to Persia, and the White Mulberry,
M. alba L., of China. Both are widely pianted for shade and
fruit trees. There are four American species. The Red Mul-
berry, M. rubra L., occurs throughout most of the eastern
! { States and southern Ontario, attaining its best de-
velopment in the lower Ohio River valley and the foothills
of the southern Appalachian Mountains. Though usuallys
rather small, it sometimes attains a height of 6o to 70 feety!
with a dense crown and a short trunk having a maximum
diameter of four feet. j
The Mexican Mulberry, Morus micropbylla Buckl., 15 &
small tree, 15 to 25 feet high and 10 to 1§ inches in diameter
or sometimes shrubby, in western Oklahoma and Texasg
southern New Mexico and Arizona, and northern Mexicos
Hu_- wood is used to a limited extent by Mexican carpente.
and formerly by the Indians in Texas for making bows. I’
species may be UH])‘ a form of M. fe.fffdg'fa!ia H.B.K. (=
mexicans Benth.=M. mollis Rusby), a tree rarely 3o feeg
high, occurring in the uplands from Mexico through Centra
smerica and Colombia to Ecuador and Peru. The timber i@

d to be y

valued in Ecuador for building purposes.

Ring-porous, the larger pores in narrow to rather wid:_band in early wood,
the individual pores scarcely distinct without lens; pores in late wood sn:na!l to
minute, in clusters scattered or, in outer part of growth ring, appearing in
diagonal or tangential arrangement because of parenchyma joining them.
Vessels filled with thin-walled tyloses in heartwood and inner sapwood; small
vessels with spiral thickenings. Rays 1 to 7, usually not over g, cells wide and
up to 100, generally less than 5o, cells high; more or less heterogeneous;
crystals common to abundant; pits to vessels medium to large, oval to
Jenticular. Wood parenchyma abundant; vasicentric and, especially in outer
part of wide growth rings, confluent into short diagonal or wavy tangential
bands. Wood fibers with thin to moderately thick walls and very small simple
oor indistinctly bordered pits.

- CommON NAMES: Mulberry (black, red, Mexican), m. tree,
urier sauvage (U.S.A.); hamdek-kiup, mora (fruit), moral,
tzitsi, yaga-biyozaa (Mex.); brasil (C.R.); mora (Ec., Peru).

1

Naucleopsis, with a single arborescent species, N. mac-
rophylla Miq. (=0Ogcodeia venosa Ducke), is a small or rarely
-medium-sized, unarmed tree in the understory of the forest
- on non-inundated land in the central Amazon region. The
bark contains a green watery juice that is very bitter, and on
that account the tree is called Quina. The thick, smooth
leathery, entire leaves are frequently more than a foot Iung,-
an% three inches wide. The timber apparently is not utilized
' he only wood specimen available was collected with fertile
| eralianum material near Mandos, Brazil, by Adolpho Ducke
g’o ¢ 31959; Ducke 232). Heartwood (?) light yellowish
< ooflm not clearly differentiated from the nearly white sap-
- Luster medium. Odorless and tasteless. Of w’?
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density, but firm and strong; texture rather fine; gram rana, iawara-po, muiratinga da terra firme, pama-caruara
srraigiit; easy to work, saws somewhat woolly, but can be (Braz).

finished smoothly; probably not resistant to decay. Presuma-
blv of no commercial possibilities as the sample is not attrac-

Ogcodeia, with a dozen species of unarmed, laticiferous,
f\C in ;lpprzlrance and the trees seem to be scarce.

small or occasionally medium-sized trees is distributed from
Nicaragua to Bolivia, most of them occurring in the Amazon

Growth rings present but indistinct. Pores medium to small, rather numer- - 220
; basin. There is no information about the uses, if any, of the

or in short multiples, evenly distributed. Tyloses abundant.

Iy all 7 or 4 cells wide and between 5o and 150 cells lﬁg:l'i;wcagy: e
cerogencous: pits to vessels medium-sized to large, oval to muc ongated; PCke o " - 3 ;
et 1 tc.ﬁ-irjn, Wood parenchyma not very abundant, indistinct without The most n_qrthern Species 1S Ogcodeia naga (_P]tt') Mlldbl(‘i
mostly unilaterally paratracheal and sometimes narrowly aliform, and (= Naucleopsis naga Pittier) of Costa Rica, Nlcar:agua, an
ionally finely terminal. Wood fibers scptate; walls medium to very thick Honduras. According to Standley (Flora of Costa Rica 1: 390),

selatinous; pits very small, simple or indistinctly bordered. Wood shows
affinity to Noyera and Ogcodeia.

it is a forest tree 25 to 35 feet high. “The milky sap that
‘exudes when the trunk is tapped has the appearance of cow’s
‘milk, and is reported to have a similar flavor.” The three
‘southernmost forms are O. acreana Mildbr., O. pseudo-naga
dbr., and O. Sandwithiana Mildbr. (=Duguetia ? glabra
tt.) of Bolivia and adjacent region of Brazil. O. guianensis
ildbr. attains a height of 50 feet along the Cuyuni River
British Guiana; its latex is creamy white and very sticky.
‘The species found in eastern Peru are: O. tamamuri Macbr.,
local name Tamamri; O. ternstroemiifiora Mildbr., 15 feet
high and 8 inches in diameter, called Lan4 or Sand; 0. Tess-
mannii Mildbr., 25 feet high; and O. Ulei (Warb.) Macbr.
(=dcanthospbaera” Ulei Warb.= Naucleopsis Ulei [Warb.]
- Ducke), a small to tall tree extending into Brazilian territory
and bearing sweet, edible fruits. Other Amazonian species
are 0. caloneura (Hub.) Macbr. (= Obnedia caloneura Hub, —
??\fatfcieqpsi: caloneura [Hub.] Ducke), sometimes called
Muiratinga; 0. glabra (Spruce) Mildbr. (=Naucleopsis glabra
'SP_I'“_CC); and O. amara Ducke (= Naucleopsis amara Ducke)
.~ Specific name referring to the very bitter latex which is used
in local medicine as a febrifuge. This last species is called
Qﬂmﬂ, the usual designation for Quassia amara L., and BAl
$amo, the name in northeastern Brazil for Myroxylon.
~ The following description is based on one wood sample
g:;i_ch of six species. Heartwood (?) pale brown: not cleafl
differentiated from the lighter colored sapwood,. Luster mey
harg =, "ather high. Odorless and tasteless. Moderately
Hard and heavy; texture medium: grain i et
H straight; readily

Noyera, with two or three species of unarmed shrubs or
small to medium-sized trees, occurs in the Guianas and Brazil.
The best known is N. mollis (Poepp.) Ducke (=O/media
mollis Poepp.= Perebea mollis [Poepp.] Hub.=P. Le Cointes
Hub.= P. paraensis Hub.), a tree usually small but sometimes
65 feet high, fairly common in the second-growth forests
of the middle and upper Amazon region. The rather large,
leathery, distinctly pinnately-veined leaves are rough on
the upper surface and typically covered with velvety brown
pubescence below. The bark contains an abundance of grayish
yellow latex. The timber is not utilized.

_ Heartwood absent or not distinguishable from the yellow-
ish or brownish sapwood. Luster medium. Odorless and taste-
less. Hard, heayy, tough, and strong; texture medium; grain
straight; not difficult to work, finishing smoothly; is not
resistant to decay. Has no commercial possibilities.
Growth rings distinct to indistinet. Pores medium-sized to la

not very numerous; solitary or in short radial

Uniseriate rays few, others mostly 3 to 6.cells
to about 100 cells,

_ rge, visible,.
multiples, evenly distributed.
St LG \;:ldi: and variab!ehin hﬁight up
rows of square or upright cells; crys-
‘t;l:ﬁmmonélla'mx tubes present; pits to vcsst’:l:;lva] to laurge 'agnd elongm
aliformp::dn )ﬂma abundant, but not distinct without lens; short to |
il confluent into narrow tangential or occasionally concentric ba
e s septate; walls medium to very thick and gelatinous; pits very
s simple or indistinctly bordered L ‘3

Common NAMEs: Caucho-rana, leche-caspi (Peru); caucho-
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worked, finishing smoothly; presumably _ml)t dur'?}g in.
cact with the ground. Of no commercia possibilities,
parently.
Growth rings absent or indistnct. Pores small to mcdiu_m-slzcd, rather
- ous: solitary or in short radial mulnpics._Tyloses.thl'n-'wgiled_;. 3
' ze in different species; mostly uniseriate or biseriate in Og
| to 4, occasionally up to 6, cells wide in t!‘le others, with
¢ in height, maximum about 8o cells; distinctly heterogen
t O, ternstroemiifiora where they are nearly homogeneous; crystals
latex tubes present (none seen in O. tamamuri); pits to vessels oval t
rated. Wood parenchyma not distinct without lens; vasicen

or often unilaterally paratracheal and short aliform, sometimes loca.ll-y ¢
fluent, but not forming definite bands. Wood fibers septate; walls'mcdlum.
very thick and gelatinous, the latter condition most pronounccﬁ inO. ¢t
muri; pits very small, simple or indistinctly bordered.

Common names: Concha de Indio, majagua de Indiﬂ
(Hond.); naga (C.R.); lan4, naccho-huasea, sand, tamamur}
(Peru); bilsamo, muiratinga, m. da terra firme, qu'ma (Braz.L

Olmedia, with a few species of small to very large, un=
armed, laticiferous trees, has its center of distribution in the
Amazon basin, with extensions southward into Bolivia and
n .:"'Fm ard into Central America. The timber 1s not utilized:
Olmedia aspera R. & P. is a small to medium-sized tree
-curring in Ecuador, Bolivia, eastern Peru, and the Brazilian
n country to Pard. It is well marked by its rather large;
remotely and obscurely toothed, very scabrous leaves whie
feel like coarse sandpaper. By soaking and beating the inner
bark the Indians make serviceable mats or blankets. The
1;11\._1_1:1:ucd wood resembles that of Ficus. 1

u_lmf‘;f:a maxima Ducke is one of the tallest trees on
periodically overflowed lands in the middle A
attaming a height of 130 feet or more
because of its dense,
or red-splotched trunk. F
and less conspicuous |
Tupi Indian name mean;
yellow latex is used in nati
textured wood is not laminated.

The following description is based on specimens of Olmedit
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bylla. O. maxima, and O. tovarensis. Heartwood
ag:;a; gr c:éct’pdi);til:guishable from the yellowish whigc sap-
fvr_:od. Luster medium. Odorless and tasteless. Rather light in
weight, but firm and tough; texture coarse; grain straight;
easy to work, finishing smooth{yi _pgnshable in contact with
the soil. Of no commercial possibilities.

wth rings absent or poorly defined. Pores near limit qf vision, numer-
ou?;r:olitary gr in small mp\?lct,iplcs. Tyloses thin-walled. Uniseriate rays few
to rather numerous, with some procumbent cells; others up to 6 cells wide and
greatly variable in height up to 80 cells, with 1 or 2, occasionally up to 6,
marginal rows of square or upright cells; latex tubes present; pits to vessels
often large and elongated. Wood parenchyma in Olmedia aspera very abun-
dant, distinct, mostly in fairly uniform, coarse, concentric bands generally
spaced from 3 to § pore-widths apart, the strands in contact with vessels 2-4-
celled; in other species abundant but hardly distinct without lens, being
vasicentric and vasicentric-confluent locally and diagonally, but not forming
concentric bands. Wood fibers septate in part; walls medium thick; pits very
small, simple or indistinctly bordered; trabeculae observed in O. maxima.

Commox ~ames: Llanchama, minchi-pata (Peru); janitd,
muiratinga (Braz.).

Olmedioperebea sclerophylla Ducke, the only species of the
genus, is an unarmed tree 80 to 114 feet tall, growing on non-
flooded land in the middle Amazon region of Brazil, where it
shares the name Muiratinga with other white-wooded
Moraceous trees. The leaves are 8 to 12 inches and 4 to 6
inches wide and very hard. The fruits have a strong musk-like
scent. The bark contains a yellowish gray latex. The timber is
not utilized.

Heartwood absent or not clearly differentiated from the
yellowish white sapwood. Fairly lustrous, Odorless and taste-
less. Rather hard and heavy, tough and strong; texture coarse;
grain straight; not difficult to work, finishing smoothly; is not
resistant to decay. Of no commercial possibilities.

Growth rings absent or sometimes indicated by band of parenchyma. Pores
sible, rather numerous, evenly distributed; solitary or in small multiples.
dep 1 to B mostly 4 to 8, cells wide and ranging in height to 120 or more;
definitely heterogencous in part; latex tubes present; pits to vesscls oval to
w‘:‘—‘l clongated. Wood parenchyma moderately abundant, not distinct with-
- ﬂena; narrowly vasicentric, blunt-aliform, and more or less vasicentric

niuent, but only occasionally forming concentric bands. Wood fibers

vi
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: fium thickness; pits very small, simple or indistinctly
ate: walls ol median 1

th about 15 described but mostly Po_orly knowp-
Perebﬁ_a.f\.;;[ ‘r...lT’nL_'\!'\l‘nl'-“}sz’ unarmed, laticiferous trees,
N |11I1 -.;1: the I:\m:uun basin and northward to Costa

ity e plants et cuns!dﬂjﬁbl_c resemblanclze to
n ; , \ far as known, the members of this genus suppiy no
 mroducts and their timber is not utilized. :
The w I- | material available for this STUd'\" COnSEStS. of
authentic samples of five species, namely, Perebea chimiqua
Macbr. of northeastern Peru :'tH\(:'j; P. laemgata Standl. fron_lt
Panama (type); P. concinna Standl. and P. Tessmannit
Mildbr. from Brazil; and P. castilloides Pitt. from Panflma
(Yale 12142; Cooper 523). The last was originally fietermn}ed
as Castilla panamensis Cook, an error discovered in studying
the wood (which is also unlike that of the other specimens of §
Percbea), thus adding strength to Pittier's expression of doubt

Contr. U. 8. Nat. Herb. 13: 12: 438) whether it really belongs }

to Perebea. Pittier includes P. calopbylla (P. & E.) B. & H.

ia calopbylla P. & E.) in the list of species, but from
the single wood specimen (Yale 23650; Ducke 188) it appears
to be neither Perebea nor Olmedia.

Heartwood absent or indistinguishable from the yellowish
white sapwood, which may acquire a pinkish tinge. Luster
rather high, golden. Odorless and tasteless. Moderately hardy
E:L-;al-.l-y, t<-.:-.:.l.1. and strong; sp. gr. (air-dry) about D_.';o;'weight
44 10s. per cu. ft.; texture coarse, feel harsh; grain straighti
easy to split, saws rather woolly when fresh, takes a smooth
finish; is not resistant to decay. Of no commercial possibilitiess

Growth rings indistinct. Pores barely visibl : ; ;
o i mu?[".i.llgtf “]Tr{’rfaa_l:::;I:L_\tc\(;.m}h{.e, rather numerous; solitary of
wide (1-7 cells wide in Perebea Tessman

un

V=()n

- Rays 1 to 6, mostly 3 or 4, cell$H
3 cells wide in | _ nif) and usually less than 50, somes
over 100, cells high; definitely heterogeneous in part; pits to vessel$!
um-sized to lurge, oval to much elongated. Wood parenchyma in ‘
s 1. A 1 <
de abundant, distincr, short aliform, or more often confluent intol
tangential, or concentric bands, few to several cells wide nf{cr:n
regularly ,.r.;;a:r_mu_:_s:d; in the others less abundant byt usually visibley
vRSICEntr N i 1 1 : ) 4
ric, short aliform and occasionally confluent into short bands, Wood:

' scprate (except in P, castilloides)s i i its verl
Sy xcept #ordes); walls thin to mediam: o ry
small, simple or :nd:mnct]y bordered. e

~

f‘. l.l'l";
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InP. :a!opbyllfx:_Hcartwood distinct, brown with black stripes, exceedingly
dense, and containing sclerotic tyloses. Rays 1 to 5 cells wide, commonly less
thap 30 cells high, heterogeneous, all cells and particularly the square and
upright ones sclerotic in or near the heartwood: latex tubes present. Wood
par:nt:_hy}na not very abundant, vasicentric and short aliform, the cells
sclerotic in heartwood and inner sapwood.

Common NamEs: Caucho, ule, wild rubber (Pan.); kapitein-
holut,. zondf:rhart (Sur.); aberemou, vive éperou (Fr.G.);
chimiqua, siparuna (Peru); caucho rana, muiratinga (Braz.).

Piratinera, best known as the source of Letterwood or
Snakewood, includes several closely related species of medium-
sized to large, unarmed, laticiferous trees, distributed through-
out the Amazon region and northern South America, with one
species (B. panamensis Pitt.) reaching southern Mexico. It
was formerly customary to consider Piratinera Aublet (1775)
synonymous with Brosimum Swartz (1788), and the latter
name was made a nomen conservandum by the International
Botanical Congress at Vienna in 1905. In 1918, however, Pit-
tier (Contr. U. S. Nat. Herb. 20: 3: g6-100) presented evidence
to show that the two genera are distinct. His conclusions were
accepted, at least tentatively, by Blake who says (Four. Wash.
Acad. of Sci. 12: 17: 393) that “the floral characters brought
forward by Pittier are sufficient to justify the separation of the
two genera,” and by Standley who believes (Tropical 3]’ 9‘;‘{-’
17: ) that “until ampler herbarium n:;atenal is available for
study, it seems best to recognize Piratznera as a valid genus{l
.rhe opinion !‘E&Che‘d &Om a smdy of .t!:[e WOOdS IS that the
differences between Brosimum and Piratinera are fully as Fdr?'
nounced (or no less obscure) than those separating SOme o 0‘;.
other genera in this family. So far as known, all bp_ficlesbl
Piratinera have dense woods and develop 2 Cof‘sﬁ Ie)'r_aw:
amount of heartwood which is a rather dull l-cdchsh T in
with vertical or radial markings of .hla_ck-_PﬁEmen % ";- :.srehive
Brosimum (sens. str.) such specimens Pf _‘3]:"' twlooation <nd
been studied are remarkable for their ric fc:}l:fr SR touNF
silky, golden luster. From the point °l'; vx.-}wro roklcal easons
the two genera might well be mersﬂda ut lor p e diﬁtinct-

it seems better to treat them as though the}’mm the Guianas

Letterwood has been an article of export
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o  their European settlement. Evidence of the
;e the time of their European 1 : ¥ e
el eu  the industry is contained in article 7 of the
. 44 > S 8 ; ;e
early importance t:lft e N h 6. 1667, by which the British
e of capitulation of March 0, y f Surnaid
N - ve over the Colony of Sur
entenant General Byam ga 7€ ony fied
s i o] Abraham Orijnssen. It is there specifiect
the Dutch Admiral Abraham Orins 18 - 1
e h settlers should have the privilege o cutting
el llwt vee Tt is said that much of the original
s BN & TIVET. g & .
Letterwood on the river , : D e o bl
came from what was known as 3 e
wood parts of old fallen trees from which the sapwoo [
lisappeared through the action of insects and decay. il
i llt timber owes its value to the irregular black mai- m
which have a fancied resemblance to hieroglyphs or ettl_.ej_
and give to the tangential surface of the h_eartwood a pecukl y
appearance which suggests the spotted skin of certain snakess
!"‘ul;n'.-:_-‘.’i wood may occur in all species of Piratinera, so far 1‘1
known, but they are not a constant character. They gxter}
radially and vary greatly in size and number not on}y in di £
' ns but also in the same piece, In tracing thens§

supply

, not to structural differences of any kind, but t&
variations in the color of the gummy deposits filling all of the
cell cavities, the darkest parts being at the margins rather
than in the center of the patches. In some trees, without dis=
tinction as to species, the heartwood is marked only with

black bands and these may develop at intervals i
- r__i'u--".\-.n: speckled wood, The throes who make a busine
of cutting the timber in the Guianas cannot tell if a standin
tree has figured or plain wood, Those with plain wood
considered false or bastard kinds, but present knowledge if
dicates that these differences in trees are individual ra
than specific or even varietal. The i

existence

nc

vert

explanation of its radial distribution cannot now be give

i\l‘]t’mminl(;f Ebony (Diospyros) on exhibit in Field Museun
atural History, Chicago, shows imi
. ) ago, shows a so
et ! mewhat similar
,l‘h . 2 . > 1
¢ principal species supplying commercial Letterwood §
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Piratinera guianensis Aubl. (= Brosimum guianensis [Au bl.]
Huber =B. Aubletii P. & E. according to Macbride, but not
according to Pittier.) It often attains a height of 80 feet, with
a long cylindrical bole sometimes over 30 inches in diameter
above the root swelling and covered with a smooth bark con-
taining a thick, sticky, white latex. Heartwood is slow in form-
ing and a 15-inch log may have a core of heartwood only 1 to 4
inches thick. Trees vary in this respect and in Surinam certain
creeks have a reputation among Letterwood hunters of pro-
ducing timber with much heartwood, while in other localities
equally large trees may not be worth felling.

The timber is exported in the form of small logs or sticks
about seven feet long and from two to eight inches in diameter,
with all sapwood removed. It is sold by weight and is one of
the most expensive woods in the trade. It is very strong,
though brittle, and was formerly used by the South American
Indians for bows. Its principal use now is for walking sticks,
for which purpose it is considered one of the finest of all
woods, though it is difficult to bend without buckling and is
also likely to split. Other uses are umbrella handles, drum
sticks, fishing rod butts, and miscellaneous fancy articles.
It is occasionally employed in violin bows, but is not very
highly esteemed for this purpose. The larger sticks are some-
times sawed into thin veneers for cabinetwork. Owing to the
difficulty of finding a specimen of much size that is finely
figured throughout, it is a common practice to stain patches
of plain wood to simulate the natural markings. The sapwood,
comprising by far the greater bulk of the tree, is left in the
forest. It is hard, tough, and strong, and would possibly make
good handles for implements and tools. .

The following description is based upon numerous authentic
and trade samples of Piratinera guianensis, five of P. panamen-
sis Pitt. (one, Yale 2985, Pittier 4336, from type tree); four
of P. scabridula Blake (one, Yale 4947, Dem. For. Service
5495, from type tree); two of P. velutina Blake (one, Yale
1942, Dem. For. Service 1148, from type tree). Heartwood
brow’n or reddish brown with irregular radial black markings
oF With black vertical stripes alone or in conjunction with
the speckles; distinctness o markings reduced as the color of
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: sapwood thick, yellc

on exXposure;

1 and deepens upon eXpOSUre; >éi ;
backgr .inu-‘ 1<.Lt1’ demarcation often 1rregul?r anil"I not
white, -.I I.L. nediam. Odorless and tast{e ess. iear
Lt but brittle; sp. gr.

lv hard and heavy, strong 3
ety 6 11 Tropical Woods 6: 6); weight 75 1
. it p texture fine and uniform; _gram straighty
* colits readily, is inclined to be s_pllntery, takes a v
2 ih and high natural polish; heartwood
to decay, \.;lp\\'nm.l pt—rishablc. 0[‘ llmlt?‘d comm.er_ ]
cause of the scarcity and small size of suitabl

rtance 1"\

Growth rings absent or :Imnrlj.' d':ﬁl‘l(?d. P{)I'CS 51’]‘1111_1, not diStin?t “;Iltho“
rowth rir serous: solitary or in small multiples, well distributed.
abundant in heartwood and part of the sapwood. Rays 1 €0
stly 2, cells wide and up to 40, generally less than 20,6
heterogeneous: sclerotic cells common; crystals numerouss
it; pits to vessels medium and oval to r_atl_u:r large
renchyma moderately abundant, not distinct with
and more or less confluent into very narrow wavy bands
- crystals common. Wood fibers with very thick walls ang
le or indistinctly bordered pits.
nton wames: Leopard wood, letterwood, snakewood§
wood, tortoiseshell wood (Eng.); bois de lettres (Fr.)§
stabenholz, Letterholz, Muskatholz, Schlangenholz§
rholz (Germ.); letterhout f'D_utch); legno serpente,
gre (Ital)); cacique carey (Pan.); palo de oro (Ven
cangica, huurrac:_m_rra, boutous, burokoro, burracurra, pairay
tibicusi, tibikushi (Br. G.); basri letri, belokoro, bepaulétoey
soelel > sentklrels . -
boelekolle, gespikkeld, letterhout, kapeweri letri, koele
k.-.u"t-,rc_‘c, kolero, letri, man letri, m. letterhout, moejepauleto
paida, poevinga, roode letterhout, sokoné biberoe, tianal
wéw ci t“'lw]r“ apn_';lli_rnarw, wekere paida (Sur.); bois d’ama
. 2 1oedan : = ¥ . . P A
T;U'{) dz. er,} gris, b. d(: l. moucheté, piratiner, pirating
re); barrueh, gomelleira preta, gateado, gatid, mo

pinimd, muirapenima, muirapinima, pau rainha de list
p- tartarugo (Braz.).

Poulsenia, with a sinol 1 i
: nia, gle species, P. armata (Miq.) Sta
(=Olmedia armata Miq.=P. acu,feara ( q)

armatum Pitt.= Coussapoa Rekoi Standl.), is a medium-si
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to large, laticiferous tree, sometimes 100 feet tall with but-
tressed trunk, occurring from Vera Cruz, Mexico, through
Central America and Colombia to Ecuador. It is readily
distinguished from all other American members of the family
by the numerous prickles investing the large stipules and the
twigs. The ripe fruit heads, which are somewhat suggestive
of small chirimoyas (4nona cherimola Mill.), are edible and
are sometimes sold in the markets of Vera Cruz. (See Tropical
Woods 33: 4-5.) According to J. M. Duque (Notizbl. Bor.
Gart. Berlin-Dablem 13: 119: 496), the tree attains large
dimensions in the virgin forest at an elevation of about §5c0
feet along the Rio Cali in Colombia and the timber is preferred
for construction because of its reputed resistance to fire.

The inner bark of mature trees is very thick and composed
of many layers of strong, interlaced fibers; it has long been
used by the aborigines for making hammocks, blankets, mats,
and clothing. According to Edward Conzemius (see Tropical
Woods 33: 32), bark cloth is still made by the Sumu Indians
of Honduras and Nicaragua from the Tunu tree, which is
believed to be either P. armata or Ogcodeia naga (Pitt.)
Mildbr. The bark is soaked in water for a few days after which
the sticky gum or milk adhering to it is scraped off. The bark
is then dried in the sun and kept in the hut until the women
find time to pound it into cloth. As it becomes hard and shrinks
considerably, it has to be submerged in a neighboring stream
for a short time before the pounding begins. The latter
operation is performed on a small log with the aid of a wooden
mallet made from the stems of two species of small palms.
The bark extends gradually upen being pounded and becomes
soft and flexible. After being washed and dried it is ready for
use, and has a brownish color. A similar cloth, almost white
In color and of superior quality, is obtained by the same
Process from the inner bark of a species of Ficus and likewise
from the Ry bber tree (Castilla), but in both cases manufacture
of the cloth is more laborious. _

Heaytwood absent or not clearly distinguishable from the
Yellowish white sapwood, which {ecomes brownish or oat-
meal coloreq upon exposure. Luster rather high. Odorless and
tasteless. Rather light in weight, but firm and tough; texture
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: . saws woolly when fre

. «traight to irregular; saws h < S

coarse; grai b??}%ﬂ difficult to finish smoothly;lspenlh&
i d. Presumably of no commet
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sasy to cut
r:ﬂ ai‘r_ﬂ'lfllct “'ith thc gr’t)\m
possibilities.

d. Pores barely visible, rather numerous
sometimes with tendency to diago
Rays 1 to 6 cells wide and up to 6o cells high; dt;ﬁmnegd
ast i PATE; pits to vessels mqstly !:frge, m;a.l t? e opgantﬁ_,
: 1' er abundant but not distinct w:;hout ens; v:sac&!mg
“i vasicentric confluent into short dmga_nal ban s.bo ol S8
: walls thin to medium; pits small, with narrow borders.

Growth rings poorly define
ire. or short multiples,
, €

part;

v (Hond.. Nic)): cocud, maragua, mastate, namia
CULITIU Ui, < M < = .
(Pan.): corbén, cucta (Col.); majagua (Ee.).

Pourouma, with numerous species of 5:‘{121]11, m'_f’d“}m‘s-l' '
r occasionally large, unarmed trees, is widely distributed
America from British Honduras to Peru and B
leaves are entire or palmately lobed or divided, th?
torms sometimes appearing on the same tree. The plth-
large and septate. The egg-shaped fruits are borne in cym
Lin some species (e.g., P. acuminata Mart., P. bicolor Ma
and P. cecropiaefolia Mart., known in Brazil as Tararang
contain a juicy, edible, grape-like pulp. The light and perisl
able timber apparently has no special uses.

The northernmost species is Pourouma aspera Tréc., growes
ing from northern South America to southern British Hom
duras. In eastern Nicaragua, according to notes supplied

K. C. Englesing (Tropical Woods 17: 3%), it is a slender
€5 to 110 feet high, with a cylindrical and somewhat arcui
trunk sometimes 24 inches in diameter, growing on low hillg

Fhe bark is smooth and mottled in various shades of brog
mauve, and gray. The stump of a freshly felled tree exud
quantity of watery sap. Branches are few and ascendi
o b i, Gl
scabrous that they are ﬁ :;18 Yh e

Most of the :)eci e Intzhans for sandpa
piafolia Mart, (2P, muifise onian. Pouroume &
 \SL multifida Trée)) has large radi

i
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parted leaves that are velvety and gray or white beneath,
suggesting Cecropia, though not peltate as in that genus. In
at least one species, C. myrmecophila Ducke, the base of the
petiole is enlarged and inhabited by very small, but pugna-
cious ants. A few species are cultivated in eastern Brazil for
their fruits, but it is difficult to keep the trees low enough for
convenient harvesting.

Heartwood absent or not clearly differentiated from the
white sapwood, which becomes brownish. Luster rather high.
Odorless and tasteless. Light in weight, but rather firm and
tough; texture coarse, feel woolly; grain fairly straight;
requires sharp tools for smooth working; poorly resistant to
decay. Of no commercial promise.

Growth rings absent or occasionally indicated by parenchyma. Pores read-
ily visible, rather numerous; solitary or in pairs, well distributed. Rays1 to 4
cells wide, with few uniseriates, and variable in height up to about 7o cells;
definitely heterogeneous; crystals common; pits to vessels medium to large,
oval to elongated. Wood parenchyma rather abundant but not distinct with-
out lens; vasicentric and short aliform; sometimes also in irregularly spaced,
continuous or broken concentric bands apparently demarcating growth rings;
crystals common; the cubical cells usually composing only a part of a strand.
Wood fibers with thin walls and small, simple or indistinctly bordered pits.

Common Names: Trumpet (Br.H.); guarumo de montaiia
(Hond.); guarumo macho, yabal (Nic.); guarumo, g. de
montafia (C.R.); mangabe (Pan.); cormi, serpe or sirpe
(Col.);‘buruma (Br.G.); pourouma (Fr.G.); ambauba mansa,
amandier, cuctra, mapaty, sacha-uvilla, ubilla or uvilla
(Peru); cuctira, imbauba de cheiro, i. de vinho, i. puruma,
mapaty, tararanga, t. branca, t. preta, t. vermelha (Braz.).

Pseudolmedia, with several species of unarmed, laticiferous
shrubs and small to medium-sized or rarely large trees, is
istributed as follows: P, spuria (Sw.) Gris. (=Brosimum
‘Purium Sw.=P, havanensis Tréc.=Olmedia cubensis Kl.)
BIOWS to a maximum height of about 5o feet in Jamaica, Cuba,
derto Rico, the island of Haiti, and British Honduras.
: :;J'P-by{larxa Donn. Sm., a similar tree, occurs from Vera
are some s €0, to Panama; during the dry season the branches
i (rinetl(nes used for fodder for oxen. P. mollis Standl, has
escribed for Salvador. P, Eggersii Standl. of Ecuador
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4 tall erect tree with white w'ood"nséd:
S ction” (see Tropical Woods 42: 27). The F
U Ll:—; P. f(‘."‘?‘,’:“‘;:."-?ﬂ'(f f[’, & E) Treéc. (=OI?7M£#
}:}“\. E). P. laevigata Tréc., P lacvis (R. &
o laevis R. & P.), P. macropbylla Trecs
L Machr.. P. scabra Macbr., and P. multinerois
lact ic said to reach a height of about 100 feetiw
e -"“\.';:“.‘i 26 inches in diameter above the root ]
wre about b feet high (see Notizbl. Bok. Gart. Berlin
10: 02: 189-190). P. alnifolia Rusby and P. birtellifolia
-ur in Bolivia, P. guaranitica Hassl. in Paraguayse

A
s

A e
1s saud to be

aooti Benoist in British Guiana. P. obligua (Hubs)
Olmedia obligua Hub.) is a shrub or little tree of
Amazon region; P. Krukovii Standl. is 30 t0/68 feet tz
ite of Amazonas and P. murere Standl. is a 35-foot
the State of Maranhio; an undetermined species hasH
orted from the environs of Rio de Janeiro. by
‘here are authentic specimens of five named speciesii
le collections, but the following description applies pa
o Pseudolmedia spuria. Heartwood reddish browny
sharply demarcated from the thick sapwood
mes grayish or pinkish brown. Luster medium. Odo
tasteless. Very hard, heavy, tough, and strong; t
llum coarse, feel harsh; grain variable; not very di
vork, finishes smoothly; reputed to be perishable™
t with the ground as most of the timber is sapwot
mmercial possibilities.

1s usually indistinet. Pores small, thick-walled, rather nui
1; solitary or less often in radial multiples of few to sey
sclerotic in or near heartwood. Uniseriate rays numes
r 4 cells wide and variable in height to 100 cells or over,
I'rows of square or upright cells; crystals common to abund
medium oval to large and elongated. Wood parenchyma abu
|y vasicentric, aliform, and confluent, or more often i
. nastomosing to fairly uniform concentrie bands, few to seve
mifeand 1to 3 pore-widths apart, giving rise to fine pattern on ta
iriace, particularly when bands have become browns crystals com
vmetimes sclerotic. Wood fibers small, septate; walls very thick
ho 1ts very small, simple or indistinctly bordered. B
o Peeudobmedia oxyphyllaria (Yale 149013 N. S. Stevenson 119) from Brit=
nduras the rays are composed of much smaller cells, frequently 6 to 8
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cells wide, rather weakly heterogeneous, and contain latex tubes. In P.
multinervis from Peru, m{d P. obligua (Hub.) Ducke and P. scabra Macbr.
from Brazil, the wood parenchyma is vasicentric and locally vasicentric-con-
fluent, but not in definite bands, and the fibers are rather large with compara-
tively thin to moderately thick walls,

CommoNn NAMES: Bastard breadnut, milkwood (Jam.);
macagua, m. amarilla (Cuba); negra lora (P.R.); macao
(Dom.R.); bois mérese, longue barbe, mérisse (Haiti); cherry,
manax (Br.H.); tepeujuhste (Salv.); ojoche (C.R.); vara
piedra (Col.); guién (Ec.); chimicua, itaGba amarilla, loro-
micunan (Peru); murere (Braz.).

Sorocea, with several species of unarmed, laticiferous
shrubs and small trees, rarely o feet high and 18 inches in
diameter, is distributed from Central America to northern
Argentina and Uruguay. S. affinis Hemsl., a shrub or tree up
to 20 feet tall with entire or sinuate leaves and small red
fruit in racemes, is known only in Panama, §. colombiana
Standl., of about the same size, was discovered by H. M.
Curran in the Department of Bolivar, Colombia; S. Hirtella
Mildbr. is a shrub or a tree sometimes 40 feet high and 8
inches in diameter growing in uplands in eastern Peru; .
Briguetii Macbr. and S. opima Macbr. are shrubs up to 12
feet high in the same general locality. §. saxicola Hassl. of
Paraguay and Argentina is said to be a handsome tree 50
feet tall and 20 inches in diameter, with large dark green
leaves and supplying a dark yellow, tough and s_tfo:‘ig
wood formerly utilized in making wheel hubs. The most
widely distributed species is S. #licifolia Miq. (=8. Klotz-
schiana Baill.= S castaneifolia Huber, according to Macbride
n Flora of Peru 2: 2: 312), which is distinguished by leaves
with spine-tipped serrations. It is a shrub or a small tree
opward of 4o feet high and 12 inches in diameter, occurring
dlong the Amazon from above the estuary into Peru and
south\?ard into Paraguay and northern Argentina, Its elastic
Wood is used in Argentina naking barrel hoops.

The wood specimens ava o
namely, Soroceq ii, S. Hirtella, S. ilicifolia 8. ap
(t7p0), and 5 st e T icyolie, S,
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sample of . ,r[mapb.?'ffa) light brgwn with orange hug,__.f‘
gradually into the thin, nearly white sapwood. Luster med|
to fairly high. Odorless and tasteless. Moderately hard
heavy: texture medium; grain straight; easy to.work, ﬁm 3
smoothly; durability doubtful. Of no commercial possibilif

£z

(Growth rings absent or indistinct. Pores not visible without lens, rath

us; solitary or in small multiples, well distributed. Ty

T

riate rays few to many, with some procumbent cells; ot
: to 4, sometimes to 6, cells wide and variable in height to 100 cells or o
with 1 or 2, occasionally 3 or 4, marginal rows of square or upright cells
s with sheath cells; crystals common; pits to vessels medium
ge and clongated, Wood parenchyma very abundant, composin
) one-half the ground mass; in fairly regular concentric bands
ide, including the pores or independent of them; giving

t pattern on tangential surface. Wood fibers with moderately
d very small, simple or indistinctly bordered pits. Structure suggy

SOMe it

Commox ~ames: Vara blanca (Col.); aragary (Braz
ibiré-h, Marfa-molle, nandipd-mi, f.-rd, soroco (Arg.

cincho (Urug.).

Thoghis, \}" ith a few closely related and doubtfully distin
species of shrul

1bs and small to rather large, unarmed,
y 15 distributed throughout the West In
southern .\le{x;uu, Central America, and the Andean regio

South America into Pery, The leaves are rather large, ent
or toothed, smooth or rough, The stami .
long catkins, the pistillate | b
flowered spikes or
which has the
with a larg

CHerous trees

. racemes, thus differing from Cb!oro})
pistils in small heads, The fruit is a small d
¢ seed and scant, edible flesh. The l)kest knoy
perhaps the only distinct species, is T racemosa (1 Ut
i; :} ff;frf{ufia!qu racemosum 1..=7. ame::imrm 1 ‘a- (7:.)7'4
t-}:g}éij-;‘ic]fh\i ;:m i-’f"T 15 employed to a limited extent loca.dly b
i .l: ue is in the green foliage which is widely use’d”
Sl 10rses and oxen, hence the general Spanish na
: \Orowse), anglicized to Ramoon i
cartwood dark brown with pa h
gesting Elm (Ulmusy; sha A
ighter-coloreq sap .

| Ne: 6t

less. Hard, heavy, tough, and strong; texture medium; grain
straight to irregular; not difficult to work, finishes smoothly;
‘heartwood fairly durable.
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Growth rings present or absent, Pores not visible without lens, not very
Aumerous, well distributed; solitary or in small multiples or clusters. Tyloses
thin-walled. Uniseriate rays numerous, composed entirely of square or upright
cells; others 2 to 6, sometimes to 8, cells wide and up to 5o cells high, with 2
to 6, occasionally up to 12, marginal rows of large square or upright cells;
crystals common; pits to vessels medium and oval to large and elongated.
Wood parenchyma very abundant, distinct; typically in fairly uniform con-
centric bands, few to several cells wide, comﬁosing one-third to one-half of the
ground mass; strands not in contact with vessels mostly 4-celled. Wood
fibers with moderately thick walls and very small, simple or indistinctly
bordered pits.

Common NaMES: Ramén (Span., gen.); ramoon (Engl.);
ramén de bestias, r. de caballos (Cuba); ramén de bestial
(Dom. R.); chacox, confitura, huanchal, leche Marfa, ramén
de Castilla, ramoncillo (Mex.); white ramoon (Br.H.); chu-
lujuhste, ojushte, pilijuhste, raspa lengua, ujushte (Salv.);
San Ramén (Hond.); cafecillo (N ic.); gallote, lechaso, morillo,
ojoche macho (Pan.); gigantén, gudimaro, g. lechoso, pan y
cacao (Col.); charo, lechero, marfil (Venez.); cuchara-caspi,
sinchi-caspi, urpai-machinga (Peru).

Trymatococcus, with four species of small to large, un-
armed, laticiferous trees, is limited to the Amazon basin (see
Tropical Woods 43: 34-35). T. amazonicus P. & E. is a shrubby
little tree in northeastern Peru and northwestern Brazil.
T. turbinatus (Baill.) Ducke (=Lanessania turbinata Baill.)
is a small tree 20 feet high and 12 inches in diameter in
Amazonas. 7. paraensis Ducke is a large tree, sometimes 100
feet tall, with whitish wood; the latex is reported to be good
for rheumatism. 7. oligandrus (Benoist) Lanj. (=Lanessania
oligandra Benoist) is a large tree in French Guiana and

Surinam. Apparently the trees are poorly known and often

confused with Brosimum. The timber is not utilized.

~ The available material consists of six authentic samples of
2+ amazonicus and one of T. turbinatus. Heartwood absent
fr specimens; sapwood yellowish, Luster rather hlgh
Odorless and tasteless, Very hard, heavy, tough, and strong;.




texture medium; grain St
unknown.

Growth rings indistinct. Po,?;:;;;?w
distributed; solitary or in.sm - 6o,
occasionally 3, cells wide and “Ptuhés S
definitely heterogencous; latex b 3
medium and oval .tollargc'and lo-lb"'
abundant, hardly distinct without c'::és; th:;g
confluent; frequently in contact wi o
fibers with thick walls and numerous small b
Brosimum,

Commox names: Beloekoro, joekoeipio,
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Aextoxicaceae (3), Didiereaceac (1), Euphorbiaceae
.P'I‘ml;lv:t.".lc (1); Sapindaceae (25), Theaceae (1).

To Dr. M. M. Chattaway, [n;}]u qu(::segg')lnstltute,Ox ord,
ne = samples of Alangium (Alangiaceac). :
: ];. .\'!.ri“ﬂj, 11L [):hih‘wcﬁ, Council for Sci. and Ind. Researchy
South Melbourne, Australia, 13 sampl_es of'Proteaceae. "

To Prof. E. S. Harrar, Duke University, 284 samplg
\canthaceae (<), Aceraceae (1), Aextoxicaceae (1), Alarn
aceae (2). Amarantaceae (1), Anacardiaceae (8), Anonaceqes
\lu (14), Araliaceae (16), Aquifoliaceae (X)5%
Avicenniaceae (1), Betulaceae (1), Bignoniaceae (5), Bombags
aceae (2), Boraginaceae \'..ﬂ, Brunelliaceae (I), Bursera‘ti};
(¢), Canellaceae (1), Capparidaceae (2), Celastraceae
Chenopodiaceae (1), Combretaceae (3), Compositae
Connaraceae (1), Cupressaceae (1), Dilleniaceae (T)551)

terocarpaceae (3), Ebenaceae (2), Elaeocarpaceae (2), Ericas
ceae .uphorbiaceae (g), Fagaceae (1), Flacourtiaceas
(23), aceae (1), Guttiferae (5), Humiriaceae  (F)
Hyd: . (1), Hypericaceae (1), Icacinaceac ™ (E)8
Jugl: (2), Lauraceae (13), Lecythidaceae (3), :

nosae (50), Loganiaceae (1), Lythraceae (1), Magnoli=s
aceae (1), Malpighiaceae (1), Malvaceae (3), Melastomaceaes
), Meliaceae (6), Monimiaceae ( 2), Moraceae (6), MY" *
), .\I‘_.'r-j.'.'l:u\f'.lc (2), Myrtaceae (2), Olacaceae (2)5 R
1), Opiliaceae (1), Piperaceae (1), Pittosporaceaie?
}{'.i‘- L ..'U-‘L (2), Proteaceae i3)., Rhamnaceae (4)3
fizophoraceae (2), Rosaceae (1), Rubiaceae (8), Rutace_l!;#
1), Santalaceae (1), Sapindaceae (4)
imarubaceae (3), Ulmaceae (2), Verbenaceae

aceae (1),

J:Rendle, Forest Produc

i ] ts Research Laboratory,
~visborough, Bucks, England, 44 samples: Araucari-
§)y Cupressaceae (6 cae

T by ), Pinaceae (23), Podocarpaceae
7), Taxaceae (2), Taxodiaceae (1). (23), P f

}); Samydaceae

.S

(2), Vochys v
To Mr. B,
PT-E.":L"-'.\ ](\}

aceae |

thflr'{lsz(-\}l-r'-\m_-tijrniSC”“‘ Miami, Florida, 53 samples (in ex="
&h/t Andcardiaces y s
(.1:'. }":'nipl].f_jrhl:‘ccaett’!c (i), Ap{’c} naceae (3)! COmPOSItﬁe:

: (3); Guttiferae ( Humise: S
-C('}'th:tiilcua._- (1), Le . 3)) umiriaceae (I},
ceae (3), M!"f'!ﬁtijc’a “guminosae (23), Lauraceae (3), Mora-

\ ceae (1), O
Rubiaceae (3), Sapotaceae )(3)’ CT}::‘iiEz:g ((II))) Olacaceae (J_; "

may have taken place over ma
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To Mr. F. Stockmans, Musée d’Histoire Nat. de Belgique,
Brussels, 11 samples: Guttiferae (1), Humiriaceae (4), Myrta-
ceae (1), Sapindaceae (5).

To Dr. Irma Webber, Berkeley, Calif., 115 samples of
Burseraceae (17 genera).

CURRENT LITERATURE

Certain palms of the Greater Antilles. II. By L. H. BarLev.
Gentes Herbarium (Ithaca, N. Y.) 4: fasc. 7: 237-284;
Nov. 30, 1939.

With each fascicle appearing from the Bailey Hortorium
the palms of the United States and West Indian islands take
more definite shape. The fog and confusion are gradually
being dispelled by Professor Bailey’s illuminating studies. His
methods and his conception of what is now required are much
more adequate than those of the many taxonomists who have
dealt with the subject. His objective is not quantity produc-
tion of printed matter—this he has already accomplished
elsewhere—but understanding and clarity in a field where the
records are defective and cluttered with errors.

A paragraph from his Royal Palm of Hispaniola illustrates
his approach and manner of working. “In my former collect-
ing in Hispaniola I concluded that the Royal Palm of that
country, which occurs in great quantities in the interior, is
distinct from both R. regia of Cuba and R. boringuena of
Puerto Rico, and I gave it a binomial. Diagnosis was drawn.
That account I have withheld from publication until I could
again visit Hispaniola and repeat my observations. This year
1 observed doringuena again in Puerto Rico, then went im-
mediately to Santo Domingo and Haiti where I saw the Royal
of those countries in great numbers, then returned directly to
Puerto Rico and reviewed borin #ena in many parts of the
ﬁl-a“d‘ I concluded again that the native Royals of Puerto
tico and Hispaniola are distinet. This conclusion disr
many of the palms one sees about villages
Plantations, for interchange of seeds between

ny years.”

s
in parks and
various islands
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«“Whether the Roystoneas, on their various islands, ar
be interpreted as species or varieties 1s of no pertinence to
present discussion. This question I plan to raise at ano
time. Variation in Roystonea is not uz_ldcrstood, nor can the
subject be adequately approached until field observations '
made and correlated, and until herbarium methods iy

3
_ﬁ.-\

-
palms are vastly improved. Much work must yet be under-

13 ]
taken in the genus.

Coccotbrinax and Pseudophoenix receive special attention,
with the description of a new genus, Zombzq, type Z. antt:ﬁ_»-’
larum, and the new species Coccothrinax spissa. C. argentedas
Sarg. and C. alta Becc. are redefined and Sabal umébraculifer@
Mar

istinguished from P. Sargentii Wendl., and Geonoma oxycarpass
of Haiti from G. mexicana—B. E. DanvcreN, Field Museuns
of Natural History.

The Caribbean forester. Pub. quarterly by Tropical Forest
Experiment Station, U. S. Forest Service, Rio Piedras,
Puerto Rico. Vol. I: 1: 1-29; October 1939. Edited, muls
tilithed, and distributed by Southern Forest Experiment
Station, New Orleans, La.

_'I‘}hi_« publication is an excellent medium by which a part
f the

(8}
et e ; 1
Puerto Rico may be achieved, namely, “to serve as far as

feasible as a center for the reception and dissemination of

knowledge in the field of tropical forestry in America.”

l:“oresiry in British Honduras

Of Forests, British Honduras,
_ The forests of Dominica
Supt., Dominica. 1
EE;:;E i; J;x::eari::a H{I-‘A E;ﬁ!, by C. Swabey, Forest Officer, Jamaica,

) : iy : ! el .

Eorca L L ico (pp. 7-11), by L. R, Holdridge, Associate

Forestry in St Lucia ( y

in St. 1 \PP: 12-13), by E. Y, Wald, Agr. § St. Lug

Forestry in Trinidad ), by R L Brooks, Canaet

rr){cf'f!' Forests, ‘['rinid:ni‘and Tobago (pp. 14-15), by R. L. Brooks, Conse

ompte rendu préliminaire dy

coff, Haiti (pp, 16 22), by Pierre §

Agricole, Hajti,

(pp- 1=3), by N, §. Stevenson, Conservator

travail forestier a la station de Kens-
ylvain, Service National de la Production

ea bispaniola is described as new from Haiti, andis

clarified and emended. Pseudophoenix vinifera Becc gl

¢ aims of the new Tropical Forest Experiment Station in'

B.W.L (p. 4), by H. B. Pidduck, Acting Agr il

- No. 61 TROPICAL WOODS 59

__ Amahogany seedling blight in Puerto Rico (pp, 2 , by L. A, Alvarez
J, Garcfa, Asst. Phytopathologist, Agr. Exp. Sta., lgﬂcrtﬁ)oo ‘
-_Sgr_ngijl_;gt'as on forest entomology (pp. 25-26), by Luis Martorell, Asst.
Entomologist, Agr. Exp. Sta., Puerto Rico.
. Preparacién y uso del mantillo o estiercol compuesto en viveros
estales (pp. 27-28), by I. A. Gilormini, Asst. Forester, Puerto Rico.

Sta, ur?n mm. - of Surinam (p. 29), by Gerold Stahel, Director, Agr. Fxp.

New tropical forest experiment station (p. 29).

Trinidad. Forestry pamphlets for teachers. By R. L. Brooks.
Govt. Printing Office, Port-of-Spain, 1934-1937. Price 12
cents each.

A series of pamphlets prepared by the Conservator of
Forests of Trinidad for use in connection with courses in
nature study and geography in secondary schools. (1) What
forestry in Trinidad means. Pp. 12; 2 figs. (2) The forest types
of Trinidad and their principal species. Pp. 16; 2 maps. (3)
Timber; its structure, properties, seasoning, and .p::eservat‘ion.
Pp. 18; 5 figs. (4) Notes on the more important timber trees
of Trinidad and Tobago. Pp. 18; 24 plates. (5) Forestry and
the oil industry. Pp. 4.

Notes on the growing of teak (Tectona grandis Linn.) in
Trinidad. By R. L. Brooks. Leaflet No. 7, Forest Dept.,
Port-of-Spain, 1938. Pp. 14; §34 x 8225 4 plates. Price 12
“Teak seed was first imported by the Forest Department

into Trinidad from Burma in the years 1913 and 1915, ;"d

was sown in the Central Range and Southen Watershed

Reserves. Successful plan::;ro N Wewgil;maﬁ :E:;i -; fﬁa ﬁ 6‘;

ing plants and by 1920 seed giving a germination € o =

Pegr  ent was b el itrom) e eooss it T;m{::e%

Fresh seed obtained from selected seed bearers was imported

from India in 1936. e b otce L i At
“Caution has been exercised in the expansion ot the 1ed

Caution has been exercised in thzﬁ Sih brinciple that an

planting programme, foll

=N

exotic should be considered as § mf.he u:}e;“t:]ﬂ'srﬁ
up to the age of 25 to 30 years. T resen edtl:r?iag e
plantations in 'I‘rmu:la.d,]‘lﬁ""'mw‘r ;-m the uges

Partment amounts to ap
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s; there is in addition a s
anging from 1 to 24 )'ears,'the{e is l_n_.ad_.
;larﬂa%ions in which Teak is mixed w:th._qght.d
ing at the present rate, averaging approximatel
annum, did not commence until 1928 L
This pamphlet contains a concise account of
its natural habitat and in .Trlmda_d, and gives i
based upon practical experience, for establishing
plantations.

il
The Verbenaceae and Avicenniaceae of Trinidad a d
Tobago. By Harowp N. Movpenke. Lilloa ( ]
Arg.) 4: 283-366; 1939 '
“The . ., . discussion . . . is presented here as a 1
of record and reference preparatory to its publication in m
abbreviated form in the Flora of Trinidad and Tobago in 2
few years. The descriptions of families, genera, species, and
varieties are made as brief as is consistent with accuracy and
all keys as simple as possible. . . . All known common or
vernacular names are also included immediately after the
accepted name for each form.” '

Studies of Mexican and Central American Plants. VII.

By C. L. LuxpeLL, Lioydia (Cincinnati) 2: 2; 73-10

figs., § plates; June 1939.

The trees and shrubs described as new are Trophis
Coccoloba Masoni, C. Suborbicularis, Desmopsis lance
Forchammeria Matudai, Calliandra Matudai, C. nog
Dipbysa macrophylla, Lonchocarpus apricus, Z
Gentlei, Guarea Matudai, Trichilia Matud,
Standleyana, S, confusa, Celastrus Mainsian
tacanensis, Hampea macrocarpa, Clusia Chane
Bartlenti, Gonzalagunia tacanensis, Viburnu
and V. tacanense. Among the new synonyms
Browniana Stand]. (=C. cardiophylla
pus orizabensis Lundell (=L. affinis F
Pithecolobium albicans (Kunth.) Benth, (=,
Standl., non Miq.= 4. Lundelji; Standl
lanus (A, Juss) Muell. Arg. (=p .

. .
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Colheita de material botanico na regido Amazonica per A
Ducke. Boletim do Ministerio da Ag?'rruffﬂm, Rio de _
Janeiro, April-June 1938. : o
A report addressed to the Director of the Instituto dess

Biologia Vegetal on the author’s botanical explorations in t-lhe' )

State of Amazonas during the years 193§ to 1937. As botanist

to the Brazilian Boundary Commission of the western sector

of Brazil, Dr. Ducke was able to make three excursions during
this time from Manfos to the Brazil-Colombian boundary in
the region of the upper Rio Negro. From Santa Izabel, the
terminus of steamer navigation on the river, four days from

s, transportation was by motor launch for river travel

by canoe on minor waterways to Tumbira, near Igarapé

anari on the Rio Negro, and on the Rio Branco to the base

Grande. In the intervals of travel on the Rio Negro;

e made excursions from Mandos to the Rio Madeira

o Velho and on the Rio Solimes to Sio Paulo de

iga. The result of his botanical collecting was more than

species of herbarium specimens, mostly from flowering

difficult of access, and 162 boxes with living plants of 157

species for the botanic gardens in Belem and Rio.

Numerous references to his observations on Leguminosae,
especially several new species of Elizabetha, Dimorphandra,
}1_-.-,-:—,-“:.*,-,r,:,-:.-'m:,‘Pm'i:m, Coumarouna, Quratea, Baubinia, and
Pf‘”f"‘S’_"':“'s.‘-t'_-“fi?}' to the author’s well-known interest in the
trees iv! this family. The Cumart of Rio Branco is stated to be
greatly superior to that of oth 3 -
the Sarra}ia of the Orinoco T:«P?ri:?t:}fl{js;:zogm, EQ‘:al tg
-dible pulp. Martius® P ”_* e ot g a swee an
;;:k Ril{ E\}tE{m ;.m{liu f—fmnﬁ:i‘f t:flfjé -:f:;‘;:lh!;.f “]af ;‘F‘d!SCOVCI‘cd o8
cupana H, B. K. to be formally gl _\‘f_;nt} distinct from P.
Maris D W ) cldam ed as variety sorbilis
Sessatas o Rl -I\_M:Ug ;r ler plants mentioned are the_:- :
'{J!"}."r“ﬂ z‘:'r':'?'t‘t‘;”c')rjf“i'\? o ‘ N ccranate .ﬂ’ﬂtﬁpbora B ROdl'. oh

: St ”5-"_“-% Mez, wnh_aromatlc wood con-
Tiritics Gianie ﬂwmialﬁpgzzi‘b!z ‘,hqﬁld, a terpentine;
two species of the single poner o P afa 1ook. f., one of th?"
Ditckeodendron cestroigies l‘?uhl of its family; Pupunha-rana,

m., the only very large solana-

Ceou
s)s Recordoxylon Stenopetalum

15 tree known (over 30 meter
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Ducke, a new species of the genus that was named in honor of
Professor Record who recognized from the study of the wood
that this species could not belong in Melanoxylon where it had
'-by_:e:;_ placed by Dr. Ducke; Crescentia “amazonica, with
diminutive fruits; Genipa caruto, which is said to be very dis-
tinct from the usual Genipapo; and a new species of Chaul-
moogra, several new species of Sacoglottis, and Aguiaria
excelsa.—B. E. DALHGREN, Field Museum of Natural History.

Métodos de ensaios adotados no I. P. T. para o estudo das
madeiras nacionais. By Freperico A. Brorero. Bol. No.
24, Instituto de Pesquisas Technolégicas de Sdo Paulo,
June 1939. Pp. 28; 7 x 10; 14 text figs.

~ Methods adopted as standard for testing Brazilian timbers.
Results of tests on 150 lots are given in a large table.

Plantas e substancias vegetais toxicas e medicinais. By
F. C. HoEenng, Sio Paulo, 1939. Pp. 3555 9 x 12245 252
text figs., 26 pls. in color. '

A collection of 114 “lessons,” first published in the news-
paper O Estado de §. Paulo from 1934-38 without illustra-
ions, and now revised, copiously illustrated, and supplied
with a well organized index of scientific and vernacular names,
from the prolific pen of the industrious Sdo Paulo botanist.

Apparently the articles composing this work on poisonous

plgnts were pr’i_ma_ril_y intended to call attention to Bra.._zthan

plants injurious to stock, but as the theme developed in the
course of some years, from fungi, ferns, and _l}orsetailsto-m‘m-
posites, the text became a much more inclusive and excursive
comment on poisonous and medl'(_:ma! plan;ts and their allies
in general, including about 2000 species, with numerous sug-
gestions for further investigations, especially of the properties
of a host of known or potential fish poisons R_Hd their possible
applicability as insecticides. For -th‘g_. bgncﬁ:- qf stoc;l_c ralseri
the action of the poisonous plants that c_en(_:'crn__theml fljl statell

in terms of symptomatology. The work will be uggb 4 t_go a

students of plants everywhere It is _gssenuall_-.}_r-g k about

plants by a botanist.—B. E. DAHLGREN, Field Museum of

Natural History.
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Catalogo alfabetico de los nombres vulgares y cientificos de
plantas que existen en el Peru. By ForTunaTO L. HE
xera, Pub. by Universidad Mayor de San Marcos, lea:,_.!
1939. Pp. 363; § X 634. |
The first hundred pages of this useful pocket-sized booklets
are devoted to the history of botanical explorations in Peruy
-emainder to a check list of the vernacular names with:
alent scientific designations of Peruvian plants compiled™
from various indicated sources.

Las especies argentinas del genero Tessaria. By AnceL L)
Casrera. Lilloa (Tucumadn) 4: 181-189; 3 plates; 1939.
An account of the three species of Tessaria (Compositae) 8

that are represented in Argentina. Two are shrubs, but 7.

. ffolia R. & P. is a small tree (3 to 8 m. high) of wide dis-

bution in South America and common along river banks in
northern Argentina.

i1l

Notas fanerogamicas. II. By Avserto CasteLLanos. Lilloa
4: 191-196; 2 plates; 1939.

_Contains descriptions of one new Argentine species of
Cactaceae and one of Rhamnaceae, the latter (Condalia
montana) being a bushy, spiny tree 3 to § m. high and 10 c.m

in diameter in Cérdoba where it is known as Piquillin Negro
or Piquillin de la Sierra.

Studies in the American Celastra
; ceae. II. Notes on
and species from Mexico CL

LunpeLr. Lillog 4 177-38 i i
TEEER 4:377-387; 1 pl., 1 text fig.; 1939.
. IE.-.J;:;:‘_:,n«, among other novelties, a description of Maytenus
:‘lr._zf_.r.-«._c‘::, a tree or shrub from Mt. Tacana, Chiapas, Mexico.
:l:-l!l-rl_:i: r_’].]l 1‘11':;'1'."_:1:«;9(1 new genus, Viposia, for Plenckia r'megmim;
1( : ‘ ;‘ t'L.' or shrub from northern Argentina, where it is
«nown as Palo Blanco and possibly also as Guili,
Th;rfxpgrigg? species of Erythrina, By B. A. Krukorr

'.%,I;rin.;ﬁ'{f\. X B(Tt. Gard.) 3: 2; 205-337; October 1939_-'
. d{tfc n rctthr‘;s of the exist’ence of alkaloids with a curare

o 1 species of Erythring are to be found in the older

A ]
.II
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literature. However, these physiologically active alkaloids of
Erythrina were so poorly defined that they could not be recog-
nized as individual chemical compounds. Erythroidine from

‘the seeds of Erythrina americana Mill. was the first of the
active alkaloids to be isolated as a pure crystalline substance.
‘Subsequent to the demonstration that erythroidine can cause
a curare-like action it was of considerable interest to make an
‘examination of other species of the genus. Such was the begin-

ning of the task which eventually resulted in the isolation of

‘many other new alkaloids, all physiologically active, from
seeds of various species of Erythrina, in the extensive chemical

and pharmacological studies of these alkaloids still under
way at the Merck Research Laboratory and at the Merck
Institute of Therapeutic Research, and in the present taxo-
nomic revision of the American species.”

“From the citations of specimens, it appears that the genus,
as it is represented in herbaria, has an unusually high number
of mixed collections. This is obviously due to tl:ne f_act that
inasmuch as many species are aphyllous at anthesis, collectors
often obtain materials from several plants and distribute them
under a single number. The presence of mixed collections in
herbaria probably is partly responsible for the fact that cer-
tain species were overlooked and for the unusually high num-

her of misidentified specimens.”

bgf‘;‘f:r-'f\’sﬂ'fhep advanpce'ament of our knowledge of- ;he genus,
extensive collections are essential. The collections should
include both sterile and fertile material, young as well as old
leaves, and immature inflorescences. Extcn:swe-ﬁeld np.tl_:::sl as
to the color of various parts of flowers, as well as of petiolules,
costa, and secondaries o’f"lenﬂf-_-(ﬂllﬁi lbe'l’ng colored in cer-
ain species) would be especially valuable.”

e I-nP::;r w).ork on Ery:brzpfsz, as well as in previous joint WO"_E
with taxonomists on Lonckocarpus, MF“'SPe"m-ac?h? el
Strychnos, 1 have been fortunate in having csrtal;&- llmfeel
data for the plants that were under taxonomic study. b

certain that the distribution (among the ;spgcne:s) and the
percentages of many alkaloi ',fﬂﬁhﬁ_lp-SWf-’lSOf'VmWS species
of Erythrina, when better known, will be of great assistance

2 g ey
for taxonomic consideration.
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“The species of Erytbrina are distributed on all continents

except Europe, being Iimited to the tropit_:s and subtropicg. I
estimate that the genus consists of approximately 104 species,
of which 51 species (and 2 \.'arictics‘and 3 fr_:r.ms) are con'ﬁned.
to America, approximately 32 species to Africa, I8 species to
Asia and Polynesia, and 3 species exclusively to Australias
All species are limited in range to a single continent with the
ex -"\".-.‘?'-‘:"'" of E. variegata var. orientalis, which extends from
Asia through Polynesia and to Australia.™

phic distribution in Erythrina 1s of great assistance
nomic consideration. Usually only a few or even '@
es occur In each region, and within each region the
often unrelated or are confined to special habitats.”

Supplementary notes on Myristicaceae. By A. C. SmirH.

Brittonta 3: 2: 339-340; October 1939.

Notes supplementary to the author’s monograph of the
1 species of Myristicaceae (Brittonia 2: 393-510).

 other items, Iryanthera Krukovis A.C.Sm. is reduced

nonymy under Osteophloem platyspermum (A.DC.) Wash.

Philippine journal of forestry. Pub. quarterly by D
1 . . 5 4 t. aq -
& Commerce, Manila. ( : o265

(See Tropical Woods §7: 26.)
Parmiar Contents or Vor. 1 3-4; 1g38.
Theeﬁﬁc*i{nf f:rorage on the germination of West Indian cedar (pp-
il I R-;:,*,T: s ; _ﬂ_”mn_-'\, Acuha, Seed of West Indian Cedar (Cedrela mexicana
M In ,1_ .”n.;\ its }Ilgh{-gtlru te of germination within 21 davs of maturity
i an i?l']"i‘!‘x’]r.l}_{." of '{-Lnd 5 . : roe 5 " 5 ¥
R e ot seed stored in paraffin sealed bottles decreases
elativ istance 1 i
ph]lippin: E:E;irjg::e to decﬁy of American and Philippine woods under
i S IPP. 301326, 1 plate), by Luis J. Reyes and Luis
i Weights of Philippine wo
vorest Studies and Research,
: Storage and germinatio
Plates), by Melecio l.ui

st

- 1 " . 5
¥ stored, lose their viabilit

ods (pp. 327-332), compiled by Division of

st i 74
- Seeds o Amurm:z macropbylla King, unless
oal in 2 can buried 40 cm }dlr} 43 a8, Conss stored with powdiy
ttive capacity of 72 per *F 1 the ground yiclded seeds willil
: but without -:Il.';;c;);l h':;lm thcr. 132 days. Secds stored in the same
Besrios o #¢ @ germinative capacity of 70 per cent after
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ParmiaL Conrents or Vor. 2: 1-3; 1939
‘The mechanical properties of apitong from Tayabas Province and
Negros and Basilan Islands (pp. 145-169, 1 text fig.), by Luis Aguilar.
Apitong (Dipteracarpus spp.), constituting 18.5 per cent of the volume of
standing timber, is the most abundant structural timber available in the
Philippines. Average strength values, corrected for moisture content, are
given.

* “Flanging” system increases timber utilization (pp. 209225, 6 plates),
by Nicolas P, Lansigan. High buttresses, or “flanges,”” are removed from the
tree, down to a low stump height, before felling. Workmen standing on plat-
forms use vertical saw cuts or chopping to remove the buttress. Additional
~cost is more than offset by additional logs obtained, reduced log and cable
breakage, and cheaper yarding due to the absence of high stumps. .

Fiber length of Philippine coniferous wood (pp. 277-286), by Luis
Aguilar. Agathis alba, Phyllocladus bypopbyllus, Dacrydium falciforme, and
Podocarpus Blumesi have long and reasonably uniform fibers, Comparing
favorably in fiber length with Sitka Spruce it is suggested that these woods
may have possibilities for use in airplanes.

The formation of growth rings in Indian trees. Part I. By
K. Aumap CHOWDHURY. Indian Forest Records (n.s.)
1: 2: 1-39; 2 text figs., 8 plates; 1938. Price 3s. bd.
Growth rings are annual and usually distinct in Chir (Pinus

longifolia), Teak (Tectona grandis), and Laurel (_f erminalia

tomentosa). Cutch (Acacia catechu) and Semul (Bombax mala-
baricum) have fairly distinct growth rings. Jaman (Eugenia
jambolana) and Sal (Skorea robusta) have irregular marks
that are not annual growth rings. “Deciduous trees do not
always show growth rings nor are all evergreens without
them.” _ T
| species studied foliar development preceded diameter
g.r;:vfll iifihe main trunk, but the emergence of _negh}eave;

did not indicate cambial activity in _thg t-ran. In ; ir au}l1

Teak cambial awakening was noticed Stmu-ltaneou; y md¥ ;

twigs and trunks, while in the diffuse-porous woods dstu £ %

the cambial awakening bcg;n in the young shoots and sprea
and humidity, did not bring out any direct correlation wit!
commencement and cessation of growth. The interdependence
of these factors is discussed in detail—R. W. Hess.
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itions to the flora of Borneo and other
Adgﬁl;:n;w' By H. K. Ary-Suaw. Kew B
§04-509, §09-§17. : oy
These contributions are based on -s'tu:d.:gsr-
tained by the Oxford University expedition to S
1932. The first deals with the Theaceae: and Sym
the second with the Olacaceae and Myrsm-aceae.. _
species, varieties, and forms are described.

Field studies on the gum veins of the eucalypts
Jacoss. Bull. 20, Commonwealth Forestry Bureau, G
berra, 1936. Pp. 36; 8 x 10; 32 text figs. ‘
“Kino ducts, or "gum veins,’ as they are usually t
are a serious cause of degrade in many widely spread f
Eucalypts, and because of this they have received consic
able attention from officers of the Bureau. The present bu
tin discusses the natural factors found to be of importance
causing gum veins in different size-classes in the species exams
ined, and describes numerous experiments on the formatio
of veins and their behavior. Measures likel y to cause a re
tion in the number of veins in future crops are considered, |
most practicable measure being fire protection. The
tance of fire in the gum-vein question is discussed ai
length, and it is shown how fires influence three of |

important classes of veins in many s cies.”—From Foren
&y C. E, Lane PooLg, ¥:5pe m Fore

The fibre tension of woody stems, with special re;
yptus. By M. R. Jacoss. B

monwealth Fores Bureau, C ra. 1.
19 text figs, o i Cauberra, a2

“The bulletin
general in wood

de?cribessa phenomenon tha
: | Y p anm. ucceSs‘ Al : ve Lapt )
entiate 1n slight tension and are ]:ZIEI:W Ot 8t

core. As a result of this 2 cumulative
which imposes an equal compréssi
compression of the heare becomes
SeaTt 1S compressed beyond its [imis
ical properties of the heartwoo
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troduction explains the nature of the undertaking a
a glossary of 41 anatomical terms. The species

first four fascicles are Funiperus procera H .

F., Olea chrysopbylla Lam., and Acacia etbasc

Cenni monografici sulle piante forestali e sui

A. 0. L. By Gueriermo Giorbano. La Revista F

Italiana (Rome) 1: 3: 41-46; 4: 32-37; 7: 41485 ¢

10: 23-323 May-December 1939; illustrated.

The east African trees and woods described and copious
illustrated with photographs and drawings in this
magazine are Myrica salicifolia Hochst., Celtis
Bernh., Morus mesozygia Stapf, Bosgueia phobe

Protea abyssinica W., Pittosporum abyssinicum De Alb
Schimperiana Oliv., Clausenopsis angolensis Engl,, B,
micrantba Baill,, Tlex mitis Radlk., var. kiliman
Losen, Allophylus africanus P.B., Syzygium guine
Schefflera abyssinica (Hochst.) Harms, Polyscias |
(Hiern.) Harms, Mimusops Kummel Bruce, §
oxyacantba Baill., Acokanthera abyssinica K. Schum 2
congesta R. Br., Cordia abyssinica R. Br., Stereasp,
Kunthianum Cham., and Galiniera coffecides Del,

Monographie forestitre du Chlorophora excelsq Bent b, o
Hook, By G, ToxvEUR, Bulletin Agricole du Congo B,
(Brussels) 30:1; 163~198; figs. 20-29, 1 colored plate; J
1939.

A comprehensive report on Chlorophora excelsa, often known
as lrf)k(_), mc!ud_mg common names, distribution, botanjcal
description, silviculture, and natural enemies of the tree and

¢ structure, properties, and uses of the timber., L
The significance of wood anatomy in

H4lomy 1n !

Jl:glamlaceaa. By Cuarpgs Hemsey, Jr. and |

Wenvore, A, Journ, Bot, 26: 8: 651660, 21 P
graphs; October 1939. G

Manning hag utilized evidence obtain,
und in the Juglanda,
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The reviewer was chairman of the Committee on Nom_en& ;
clature of the LA.W.A. and was largely responsible for ¢
wording of the definition. At that time it was thought that-_ g
length of cambial initials could be reliably inferred from
length of vessel members and parenchyma strands (see N
g7, definition of libriform wood fiber). This was recorded no{t
as ssential character but as an interesting and probabl‘
significant observation to which no exceptions were thi .
known. During discussion of the subject, however, the predi ; 3
tion was made that sooner or later it would be discovered tha
some vessel members and some parenchyma strands di

longate during their development from the cambial initial
gly there is no reference to relative length of cells
. fic definitions of vessel and vessel element
81), fusiform wood parenchyma cell (No. 101), and w

parenchyma strand (No. 102). 2%
Not long after the Glossary was printed, Professor Wood: e

worth (see Tropical Woods 41: 8-16) demonstrated fibrifor ooy
vessel members which “are about twice as long as the fusiform ‘:,)"P
cambial initials and, therefore, appear unique among Vess j g

e 4
clements.” It is interesting to note that he first designated 3
these cells “perforated fiber-tracheids” but later came to &
conclusion that “any perforated cell is a vessel element” N
Unfortunately there is no equally simple criterion for dis~ e
inguishing wood parenchyma from certain wood fibers w ' :‘g
sapwood) retain their living contents and may store starch. 2]
rofessor . W. Bailey says (Tropical Woods 45: 22): Storage 5]
starch and internal septation certainly are not characteris- gt
attributes of fibers or of sclerenchymatous elements in g
eral. Nor are they evidences of a transition to parenchym: :"-"‘.154-
fundamental differences in their ontogeny and in the p i)
hemical constitution of their secondary walls so clearly 5
te.” If Bailey’s statement is correct then it should be e
sible to determine definitely whether these elong ?
talliferous strands belong in the category of wood par -
Ma or wood fibers or are distinct from both. An attempt i : =
Yale to use these fibriform strands as a diagnostic feature has 1

led to the conclusion that thereisno s
Etween them an
strands,

. harp line of demarcat
d ordinary crystalliferous parenchy
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BOTANICAL EXPLORATION IN THE MIDDLE
AND LOWER CAURA, VENEZUELA

By LreweryNy WiLriams
Servicio Botdnico,
Ministerio de Agric. y Cria, Venezuela

Situated in the torrid zone, with extensive maritime coast,
vast plains, and intricate mountain ranges, Venezuela pos-
sesses one of the richest and most interesting floras in the
Western Hemisphere. Penetrating from the coast as far south
as the Brazilian frontier, one traverses three zones, distinct in
topography and vegetation: (1) the Coastal Cordillera, be-
yond which lie (2) the Llanos, forming the northernmost
plains of South America, and (3) the territory south and east
of the River Orinoco, or what is popularly called the Ven-
ezuelan Guayana.

Although long known to be unusually rich in natural
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products, this last-named region is the most sparsely po
lated part of Venezuela and constitutes one of the
known territories in Tropical America, despltg the fact
has been the object of many expeditions during the last foi
centuries. Of the various naturalists attracted to it, Humbol
and Bonpland figure among the earliest. At the beginnin|
the nineteenth century they traveled across the Llanos
ascended the Orinoco to the Rio Negro and Casiquiares ™
During the period 1835 to 1839, Robert Hermann Schom= "=
burgk made extensive investigations in the valleys of the
Cuquendn, Merevari, Padamo, and others, between Roraima =
and the Upper Orinoco. In 1853, the tireless Richard Spruce
entered Venezuelan territory and, until the end of 1854,
undertook several excursions from his base at San Carlos to
the Casiquiare, Atabapo, and the falls of Maypures. His
experiences in this region are vividly described in his Travels

of a botanist on the Amazon and Andes. In 1909, Ule followed
almost the same itinerary as Schomburgk, descending the
Caroni and Cuquenén, and later botanizing near the summit

of Roraima.

Notwithstanding the valuable contributions of Bonpland,
Schomburgk, Spruce, Ule, and others, our knowledge of the
composition of the vegetation within the limits of the Guayana
still remains incomplete, while some parts have never been
explored. It is known that balata, chicle, rubber, and tonka
beans figure among the forest products, but precise deter-
mination and distribution of the trees that produce them are
still wanting. With a view to initiating a systematic study of
the Guayana, the writer was sent early in 1939 to the Caura
valley. With the exception of the collection made by Passarge

and Selwyn, in 1go1-02, in the vicinity of the River Cuchi-

vero, no plant collecting had heretofore been done in this

]'t'g]('ln.

Of the large tributaries that feed the Orinoco, few are more
picturesque or more dangerous to navigate than the Caura.
Under the name Merevari, it rises in the mesa of Jaud and
follows a southeastern direction, towards the Brazilian fron-
tier, until i1t unites with the Emecuni; thence due east, almost
parallel with the Sierra Pacaraima, and after forming a large
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arc it continues in a northwestern direction until it joins the
Orinoco, concluding a total run of approximately 500 miles.

Near its estuary the Caura has a width of about 300 meters.
Intermittent narrow belts of woodland separate the river
from the broad savannas extending westward to the Cuchi-
varo and beyond Purguey to the east. The most characteristic
tree in open areas is Salado (Vochysia), prominent in Febru-
ary on account of its long spikes of yellow flowers. A noticea-
ble change in the topography and vegetation occurs a short
distance above Maripa. Instead of open plains, heavily-
wooded mountain ranges extend at right angles from the
river and these are found at certain intervals as far as, and
even beyond, the Salto de Para. Their summits appear from
midriver like mesetas, and their average altitude above sea
level is estimated at 600 m. The forests covering their slopes
have long been famed as a rich source of tonka beans.

The Caura is comparatively free of islands or large rocks as
far as Las Trincheras, thus facilitating navigation by sail-
boats and launches even during the dry season. Beyond that
village, however, the river bed is strewn with large granite
formations, or lafas, as they are known locally, and the
prevalence of rapids limits the use of watercraft to canoes and
dugouts. The commonest tree on these exposed rocks is the
Chigo (Campsiandra comosa Benth.), which is found as far
south as the mouth of the Nichare.

MipprLe Caura

We stopped at La Unién for nine days waiting for provi-
sions and canoes to continue the journey southward. Alo
the rocky banks the most prominent tree is Cedro Dulce
(Bombacopsis), with a massive bole and a rounded crown of
corpulent branches; the reddish flowers apg_;aar in January
and February after the leaves have fallen. Here also grows
the Drago (Prerocarpus podocarpus Blake), a deciduous tree
with yellow flowers; the incised bark exudes a dark reddish
resin, whence is derived its other name, Sanaeuge Drago. In
thickets appear Pardillo (Cordia alliodora Cham.), Majomo
(Lonchocarpus punctatus H.B.K.), Guicimo Cimarrén E‘Lae-
bea candida Mart.), and Pata de Vaca (Baubinia Benthamiana
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Taub.). Open areas are dominated by such trees as Majaguillo
(Guatteria), Zapatero (Matayba), and Carnaval or Cnrn_es-—
tolenda (Cocblospermum orinocense Steud.), the last ranking
among the more prominent because of its handsome yellow
flowers. Shrubs include Ampbirrbox latifolia Mart., Helicteres
guazumacefolia H.B.K., Clidemia pustulata DC., and species
of Aegiphila, Hirtella, and Piper. Many of the climbers,
mostly Bignoniaceae, Leguminosae, and Sapindaceae, are
particularly attractive and worthy of cultivation.

Within two hours after leaving La Unién we reached the
first of a series of rapids, known collectively as La Mura. On
its right the river is flanked by a large granite rock, almost
bare, which forms part of the Carro La Prisién. On the op-
posite bank is the densely wooded rounded hill of El Castillo.
Here the river is meandering, rocky, and divided into narrow
channels. On open rocks abounds Sauvagesia erecta L., while
lianas are represented by Dalbergia Ecastopbyllum (L.)
Taub., Corynostylis arborea (L.) Blake, and a species of
Phryganocydia. In rocky areas along the river banks often
appear a species of Swartzia and Zygia divaricata (Brongn.)
Pitt., the latter known locally as Cimbra-potro in reference to
the remarkable elasticity of the wood. Both banks support
exuberant vegetation, notably homogeneous in character, and
many of the trees reach a considerable height. The Merey
Montanero (Anacardium Rbinocarpus DC.) is a typical tree;
its long, erect, cylindrical trunk is utilized by the Indians for
making canoes and dugouts. Beyond reach of inundations
grows the Cajiman or Palo de Vaca, a new species described
recently by Pittier as Couma caurensis. Its mature fruit is
dark blue and contains an edible, extremely sweet pulp. The
incised bark yields abundant latex which coagulates readily
and 1s considered the best material in the Caura for caulking
Canoes.

Copaifera pubifiora Benth. grows in such abundance in the
Middle Caura that we would be justified in calling this the
Copaiba belt. On open rocks it seldom exceeds 1om. in height,
but on dry, heavily wooded slopes it reaches up to 25 or 30
m. It has an irregular crown, a round though often bent
trunk, and a yellowish or light brown bark. The most com-
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mon as well as the handsomest epiphytic orchid found on the
open stretches of sand is Cattleya violacea (H.B.K.) Rolfe.

One of the three largest tributaries of the Caura is the
Nichare. A long range, with an altitude of 8co to 1000 m.,
runs parallel with its left bank. According to a local inform-
ant, the forests around the headwaters and its tributary, the
Yecuta, are rich in Purguo and Pendare, sapotaceous trees of
economic importance as the source of balata and chicle, re-
spectively. A short distance above the estuary of the Nichare
we collected for the first time specimens of Barbasco Blanco,
a stout leguminous vine which favors humid areas in tall
forest. The general characters of the leaves and wood show
affinity to Lonchocarpus micou (Aubl.) DC., common in the
Amazonian forests. It is not only regarded as the most toxic
fish poison in the Caura, but also represents an article of
commercial value on account of the principle, rotenone,
contained mostly in the young roots.

Several species of Guamo (/nga), with broad crowns and
short trunks, form an uninterrupted curtain of considerable
extent along the river banks, reaching to the level of the
water. The change from these guamales to the high forest,
however, is not abrupt; there is a transition zone of Yagrumo
(Cecropia) and Sunsin (Didymopanax), trees usually asso-
ciated with secondary growth. The most conspicuous com-
ponent of the high forest is the Zarcillo (Parkia pendula
Benth.), a deciduous tree attaining a height upward of 20
m., its stout arcuate limbs often reaching to the surface of the
water. Its long, black pods are borne in clusters suspended
from a common, black, wiry peduncle, upward of a meter in
length, and during February to April, when the tree is leafless,
they appear at a distince as a mass of withered limbs.

Salto de Para—This may be regarded as a series of falls
and cataracts which serves as an effective barrier against the
ascent of aquatic life to the upper reaches and, furthermore,
indicates the limit of distribution of many plants in the Caura
baﬁin. Itis outlet has two biancl':is_——ﬁné,'a' ' lu 3 __-ii:f:m,-'tiie;
other a long, unimpeded channel through which the greater
volume of v%at'er- ﬂm_ hemmed in by tall cliffs. These unite
below to form a large pool; in the dry season, a long stretch of
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sand skirts the right bank of this pool. The most conspicuous
species on this open area is Pilén (Andira retusa H.B.K.),
:ri1ézda“?:§andl; nl:énbrella-shap_ed crown and a short bole pro-
: rous, long, sinuous adventitious roots. These
i bl e
| much esteemed for the keels
2;1(1;1{11351-0(2{{513.::;&53. :I'wo of the common shrubs growing
uayabo Perua (Psidium) and Guayabito
Rebalsero (Myrcia). The outer margin of this sandy beach is
inhabited by Cochlospermum orinocense (H.B.K.) Steud.,
Simaba Fedro?.z Planch., Toulicia pulvinata Radlk., as well as
by species of Cecropia, Genipa, and Connarus. Among the
climbers noted were Dioclea guianensis Benth., and Bejuco
de Cadena, a new species described by Pittier as Schnella
bicomata; also a Securidaca which is especially prominent on
account of its purplish flowers. '

One of the commonest trees in the tall forest extending in-
land 1s a Tecoma (or Tabebuia) known locally as Araguaney,
Puy, or Chacaradanga. When devoid of leaves, in February
and March, its crown is covered with large yellow flowers in
terminal panicles, later with lineal, pendant pods containing
numerous winged seeds. Here also abounds a euphorbiaceous
tree (Micrandra) known as Caucho Tomoro. Its rough bark
exudes an abundance of somewhat bitter latex which coagu-
lates rapidly on being heated and is said to have formed at one
time an important article of export from Ciudad Bolivar, In
humid areas flourishes the Bucare (Erythrina), a large tree
with a straight, cylindrical trunk armed with numerous sharp
spines. The Avara or Matayaka (Theobroma Mariae Schum.,
vel. aff.), grows in the shade of tall trees; it is characterized by
a simple trunk, large leaves, and ridged fruit containing
several seeds arranged in three rows.

The opposite margin of the pool is rocky and grown up
with species of Brownea, Cestrum, Chamacfistula, Clusia, Inga,
Miconia, Petraea, Rinorea, and Solanum. The background is a
gradual slope covered with a mixed forest of medium-sized
trees and abounding in epiphytic orchids, such as Cyrtopodium
punctatum (L.) Lindl., Epidendmm anceps JaCQ- and E.
decipiens Lindl., Oncidium pumilum (L.) Reichenb.f., Oc-
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tomeria sp., Ornithocephalus bicornis Lindl. (?), and Rodri-
guezia secunda H.B.K.

Our equipment had to be portaged a distance of seven
kilometers to reach the headwaters of the falls. Almost im-
mediately on leaving the beach the path leads up a steep,
rocky slope covered with ferns, palms, particularly Seje and
Manaca, and medium-sized trees, of which the most common
is the Arahueke, a species of Coccoloba, with a narrow crown
and small, fleshy fruits clustered around the twigs. Within
half an hour we reached a large open rock with an altitude
above the surrounding country of about 250 m. From this
elevation one gets an excellent view of the forest which ex-
tends in all directions with scarcely any interruption. Some
of the trees could be recognized by their height, others by the
shape of their crowns, while Tecoma and Erythrina stood out
of the maze of green because of the brilliant color of their
flowers. We found along the edge of this granite formation a
species of Turnera, a slender shrub with yellow flowers, and
another stouter shrub, Miconia, its rounded crown bearing
fragrant, white flowers.

As we continued our journey the terrain became undulat-
ing, with a gradual rise in elevation. The path leads through a
high forest, in which predominate the Cojén (Chrysophyl-
lum?), one of the tallest trees in the Caura; Merey Montafero
(Anacardium Rbinocarpus DC.), almost equalling the former
in height but not in diameter; Anime or Carano (Protium), its
dehiscent purplish fruit containing a white, edible pulp and
the bark exuding an aromatic balsamic fluid; Chacaranda,
with a heavy, durable wood which suggests Bignoniaceae;
and a species of Inga with a long, twisted pod and its seeds
imbedded in a sweet pulp. The understory is composed of
several species of Brownea and such violaceous trees as
Amphirrbox latifolia Mart. and Rinorea riana (DC.) O.Ktze.
Where there are clearings one finds small stands of Casupo
(Ischnosiphon), with slender stems up to 2 m. high, crowned
with long-stalked leaves, at the base of which appear the del-
icate white flowers. The Maquiritare Indians plait the split
stems into baskets of artistic design. In shaded areas, along
the rocky banks of streams, flourish several species of ferns,
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including a tree-fern (Alsophila); a Carludovica, about a meter
high with white flowers; and a slender shrub (Acalypha), its
diminutive pinkish male flowers arranged in axillary spikes.
The most unusual specimen found here was a medium-sized
tree, known among the Maquiritares as Guajuna. Its floral
parts are densely covered with a dark brown pubescence and,
though the wood structure suggests Bombacace_ae-, its
taxonomic characters are at variance with those of this
family.
Within three hours after leaving the beach we arrived at a
temporary camp established on the right bank of the river
immediately above the falls. A short distance farther up, a
large wooded island divides the river into two main channels,
while the water falls over five distinct cascades, all on the
same altitude and with an average height of 70 m. The steep
rocks between these cataracts, constantly bathed by mist
rising from the deep pool, support small trees, shrubs, a few
orchids, and some ferns. The Copey (Clusia) grows on ex-
posed rocks along the margin; its trunk is usually twisted and
the leathery capsule splits open at maturity, the segments
radiating like the points of a star. Along the river bank are
tound Howi (Cowellocassia racemosa [Mill.] Pitt.) and a T7i-
gonia, whose wood exhibits many of the characters of the
Proteaceae. The most frequent herb is Biopbytum cassi-
quiarense Knuth, The Platanillo (Heliconia) appéars in open
patches in the forest and at times forms all but impenetrable
thickets. The natives consider the leaves the best material for
roofing temporary shelters. The families best represented B}’
;1::1;};;::hiE:-::ﬂf:ggrms:tccru;—, Curcurbitaceae, Malpighiaceae,
[’t'r}c:c_ui;.-u_g_ downstream, we found the large rocks in mid-
stream inhabited by a species of Apinagia,a small plant with
lu.&t‘ru_us black seeds. Along the pe.bbl_v‘heach flourish a num-
ber of arborescent species, particularly of Connarus, Faramea
Hirtella, Mabea, Myrcia, Ouratea, and Zygia. The banks aré
The s conpicons e e e e (e
: ous : re Matapalo (Fieus) and
a combretaceous species (Terminalia) with its leaves congre-
gated at the tip of the twigs and its small, yellow flowers in
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terminal spikes. The forest becomes denser and taller farther
in, and some of the more prominent trees are species of
Paratecoma and Peltogyne. In the more elevated areas palms
are especially common, particularly Seje, Manaca, and
Yagua. Shaded and fairly humid patches are preferred by the
Guatoso (Gustavia angusta 1..), a small or medium-sized tree
notable for its large, handsome flowers.

In view of the almost insurmountable difficulties of travel
beyond Para and the scarcity of provisions, it was decided to
continue the exploration of the region between the falls and
the estuary of the Caura, making frequent trips into the
forests as we proceeded downstream. Many trees were now in
flower, especially the Laurels, Guarataro or Mano de Danta
(Sterculia pruriens Schum.), Patatillo (Cupania), and Palo
de Cruz (Brownea grandiceps Jacq.). The last is a small tree,
with smooth, green trunk, imparipinnate leaves, and long-
acuminate leaflets in § to 15 pairs. Its handsome carmine-
colored flowers open in consecutive whorls from the periphery
to the center and thus form what appears like a brilliant
bouquet. Its local name (Palo de Cruz) is derived from the
fact that its heartwood sometimes bears the form of a cross.
The most interesting tree found in the middle Caura was the
Manteca de Agua, which Pittier recently described as new
under the name Efvasia caurensis, Although of small stature it
is readily distinguished in March by the profusion of yellow
flowers arranged in terminal racemes. It occurs in rocky
places close to the water as well as on high banks, and its
distribution extends from the rapids of La Mura to the mouth
of the Nichare. Here, also, we discovered a rather rare climber,
Hippocratea crinita Pitt., with persistent coriaceous leaves,
numerous long filaments of a greenish color, and a large,
bivalved, much depressed capsule.

La Prisién—Towards the end of March we reached La
Prision, where Eugéne André, author of A naturalist in the
Guiana, established his headquarters on his first visit to the
Caura in 1897-98. Between the river and the small village
extends a narrow belt of low forest which is completely in-
undated during the wet season. It is composed in the main
of species of Gustavia, Brownea, Tabernaemontana, and Inga,
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all furnished with wide-spreading crowns and short, twisted
trunks. Along the margin of this humid area, beyond reach
of floods, grows the Puti (Facaranda superba Pitt.), a hand-
some tree sometimes 30 m. high. Its moderately small, sub-
rounded or almost flat crown is covered in March with a gor-
geous mass of blue flowers of a pale purplish tint. Its fruitis a
flat, orbicular capsule, maturing in late April or early May.
The Malaguete (Xylopia) grows in the same type of soil; it
attains a height of 22 m. and has a cylindrical, erect trunk.
Open areas, especially well-drained slopes, are inhabited by
the Algarrobo (Hymenaea Courbaril L.), a large tree with a
rounded, moderately erect trunk, a meter or more in diameter,
without buttresses and clear of limbs for at least 25 m.
As a local source of food the most important cultivated
crops are maize, rice, and cassava. The agricultural methods
practiced here are the same as those followed in most tropical
American countries where there is abundance of virgin forest.
During the dry season the natives choose a slope in the heart
of the forest and make a clearing, conuco, by felling the trees.
The vegetation is allowed to dry as much as possible, the tree
trunks are piled, and the area then burned over. Corn or rice is
planted between the stumps, but the soil is not tilled and the
only care taken is to keep the crop free from invading weeds.
These clearings produce only two or three crops, for the
ground is quickly exhausted and new land has to be prepared
for planting. Soon there appears in the abandoned patches a
new formation of herbs and subligneous plants, followed by
colonies of Yagrumo (Cecropia), Anisillo (Piper), Guayabo
(Psidium), and other components of secondary growth.
- To the north and east of the village the terrain is undulat-
ing and covered with dense forest. This is the type of ground
preferred by the Cereipo (Myrospermum frutescens Jacq.);
although said to have been common at one time, it is now
difficult to find a single sizable tree. Its heavy, durable wood
is utilized for such purposes as house posts and mortars for
crushing corn and rice. One of the tallest members of this
forest is the Misionero, often 40 m. high, with a perfectly
straight, cylindrical bole, clear of limbs for three-fourths the
entire height, but seldom exceeding a meter in diameter. It is
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common along the river banks, but attains its best develop-
ment on the crests of small hills. Another interesting tree,
characteristic of this forest, is the moraceous Canalete or
Canjelén. The trunk is always fluted for almost its entire
length and the light-colored wood is much used for ax han-
dles, oars, and paddles.

To the south extends a high forest inundated during the
rainy season. Although many of the trees are the same as
those found on the hillocks, these flat, humid areas are also
favored by certain species not found elsewhere. Their height
ranges between 25 and 30 m., and the well-formed trunks are
straight, seldom more than o cm. in diameter, and support
wide-spreading crowns. Typical of these are Guaray (Hirtella);
Algodoncillo, a malvaceous tree, with pale yellow flowers, and
a light-colored sapwood well demarcated from the heavy,
dark brown heart; and the leguminous Barbasquillo, with a
large, dehiscent, bivalved pod of a bluish color when mature
and containing two or three large, rounded, flattened, light
brown seeds. The banks of streams are inhabited by such
palms as Cola de Pescado, Manaca, and the smaller, armed
Cubaro. The Myristicaceae are represented by the Cuajo
(Firola surinamensis [Rol.] Warb.), its dark brown seeds
veiled by a pinkish red aril, rich in oil, which burns with a
yellow flame and emits a sulphury odor. Another tree of the
same family is Iryanthera Hostmannii (Benth.) Warb., its
local name Sangrito alluding to the red sap exuding from the
incised bark. Mention should also be made of a species of
T abernaemontana, a medium-sized tree with a pale yellowish
wood.

Beyond this forest lies the Cerro de La Prision, composed
of a series of dark gray granitic formations. These large ex-
posed rocks are of singular interest in that the scanty vegeta-
tion they support is entirely different from that of the sur-
rounding forest. In shallow holes, where water and decayed
plant material accumulate, there are terrestrial orchids, es-
pecially the Cebolleta (Epidendrum), with mottled yellow
flowers. The most prominent of the arborescent species in-
habiting the exposed crests, is the Escobillo or Guarataro
(Vitex capitata Vahl). Its low, broad crown bears a profusion
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of pale blue flowers in stalked panicles in March. Along the
margin flourishes the bombacaceous Almidcigo or Pellejo de
Indio, also known among the Maquiritares as Sidima. This
deciduous tree seldom exceeds 8 m. in height and is distin-
guished by its rounded trunk and especially by the reddish
bark which peels off in small, curled papery layers and ex-
poses the bright green part beneath. Its trunk provides sup-
port for the vanilla vine, with whitish flowers which appear
but rarely, and long, fragrant, brown pods. Alongside of this,
and almost with the same abundance, grows the Quino
Blanco (Cusparia), but its smooth, thin bark dees not have
the bitter taste characteristic of Cuspa (Cusparia trifoliata
[Willd.] Engl.), the base of Angostura bitters. Other trees
characteristic of the /ajas are Spondias Mombin L., Clitoria
arborescens Ait., a species of Cochlospermum of smaller di-
mensions than C. orinocense Steud., and an Aspidosperma
with a bright yellow wood.

‘Beyond these rocks extends a high, flood-free forest. One
of the commonest and tallest trees here is Sclerolobium chryso-
phyllum Poepp. & Endl., now reported for the first time in
\ enezuclan territory. Its grows to a height of 30 m. and at the
time of our visit the broad, umbrella-shaped crown was
covered with yellow flowers. Its vernacular names are San
F rancisco Negro and Guamo Colorado.

. Weleft La Prisién at the beginning of April to continue our
investigations farther north. At least two species of Inga form
@ continuous curtain along the water’s edge. Open, rocky
areas are inhabited by Chaparro de Agua (Symmeria ;)am'm-
fata Benth.), while clearings along the margin of large islands
are ]p:‘ctv_rrtci by Clavelino (Facaranda Jiicifolia D. Don)
readily recognized by its bright blue flowers, Where tl:le vege.
tation is dense and tall one finds the Candelero (‘I’au!i%iz;
gusanensis Aubl), up to 25 m. high, with small yellowish
flowers in large terminal panicles. Guayabito, a r;zyrtaceou
shrub, is particularly common on open rocks extendin as fa:
as midriver. High, steep banks are favored by the Par . ata
(Sickingia), a straggly tree up to 6 or 7 m. high i:sguwoog
whitish when fresh, but soon turning to a bright p’ink on
posure to sunlight; its flowers are said to be rose-colbred a?:.i
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highly fragrant. Open areas, especially near abodes, are often
occupied by Cafiafistola (Cassia leiandra Benth.), a medium-
sized, armed tree with yellow flowers arranged in lax, pendant
racemes; the cylindrical, dark brown pods are upwards of 30
em. in length.

El Temblador—Within two hours we reached El Tembla-
dor, where there is located the oldest tonka-bean plantation
in the Caura valley. Around the house there is cultivated the
soft-wooded Amapola (Plumeria). Its trunk and few slender
branches are covered with a smooth, greenish gray bark which
exudes a caustic poisonous latex, but the white petals are used
in preparing a delectable conserve. Gudcimo (Guazuma ulmi-

folia Lam.) grows in the clearings and supplies a tough bark

utilized for cordage and a mucilaginous sap used for clarifying
syrup in the manufacture of sugar. Areas formerly cultivated
are also favored by the Gregorito or Cazabe (Neea), a medi-
um-sized tree whose wood is employed for cooperage and
rough carpentry.

It has been generally believed that the tonka beans of
commerce were derived from Dipteryx odorata (Aubl.) Willd.,
but as a result of our expedition it has been ascertained that
this product is obtained from other species also. In the Caura
two species are distinguished, namely Sarrapio Real (Dipteryx
punctata [Blake] Amshoff= Coumarouna punctata Blake) and
Sarrapio Mono (Dipteryx rosea Spruce). When cultivated in
the open the Sarrapio Real seldom exceeds a height of 10 or
12 m. and has a full; rounded crown with dark green foliage.
The trunk is short, approximately 5o ¢m. in diameter, and
has a light-colored bark. The fragrant flowers, of lavender
color, appear from the middle of April until the end of May,
while the fruit attains maturity during February to April.
Under similar conditions the Sarrapio Mono attains about
the same height, but the crown is more open and the branches
more slender. In the forest it is much taller, up to 25 m. or
more, with a long, slender trunk, smooth light gray bark, and
a small crown. The fruit of Sarrapio Real emits a fragrance
suggestive of new-mown hay, whereas that of Sarrapio Mono
is unscented. o o A

A short distance beyond El Temblador the trail divides, one
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branch turning south to La Prisién and the other north to
Aripao, Maripa, and beyond. On both sides are dense thickets
composed of Trema micrantba Blume, Simaba cedron Planch,,
and species of Casearia, Clidemia, Hirtella, Myriocarpa, and
Palicourca. Small patches of open rocks are inhabited by
Habillo (Hura crepitans L.), a species of Bombacopsis, and
Guaritoto (Jatropha), the last a lactiferous plant with stinging
hairs which, on contact with the skin, produce a painful
'.r]ﬂ:lm!n:itlnn.

On the northern path we soon came to a large lagoon which
dries up almost completely during the summer months. The
most characteristic tree along its margin is the Coco de Mono
(Fugastrum), with large pendant fruits containing numerous,
closely-packed, chestnut-brown seeds. There is also a species
of Ouratea, which, though less abundant, is rather showy on
account of its bright yellow flowers. The Euphorbiaceae are
5'L‘E‘."\"‘L'.‘i?t'\1 by a tall shrub Reventillo (Madea), with a reddish
brown, dehiscent, trisulcate capsule.

Between this lagoon and the main stream is a belt of
medium high, moderately dense forest subject to seasonal
fioods. The most typma_l tree here, as well as the most im-
portant from an economic standpoint, is the lauraceous Sasa-
fras \\h:‘._l]'t n_.ug;_.rlcsts Acrodiclidium. Its wood is used almost
exclusively tor the construction of c ary
oil, extracted from the trxl!'tk,?e:uil:?}?zlcclhzz):nqﬂa d‘?‘”' b
in local medicine. Other trees formi ik bon g

lacal e rees forming the upper story include
_rmmhln rs of Annonaceae, Guttiferae, and Sapindaceae, while
in the undergrowth are Cathedra caurensis Pitt., a’ small

t'f\'tstcdltrcc with minute white flowers, and species of ¥
siena, Solanum, Miconia, and Piper “3

Lower Cavra

In the middle of April we moved fa
long considere'd as ar?important mnkr:ifa:ozgﬁ::tgu?apo,
in the Caura, The vegetation of this territory may begdij?(;gé
into two major belts—that of the plains or savannas and th
of the surrounding mountain ranges. The first of these i
sesses @ more varied flora, but this depends to a certainp:i)::

gree upon the soil and geological conditions. Considering
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primarily the riparian vegetation, it is noted that Chigo
(Campsiandra comosa Benth.) inhabits the exposed rocks.
Here, also, we found in considerable abundance the Toco
(Crataeva gynandra L.), a small tree with ternate leaflets and
an ovoid, mucronate fruit. High, steep banks are preferred by
Pico de Guaro (Connarus venezuelensis Baill.) and Carrasposo
(Swartzia).

Rebalses—Running parallel with the river and varying in
width from 1 to 2 kilometers, is a belt of tall forest which is
inundated every year at high water. This is known locally as
rebalse and corresponds to the type known in the Brazilian
hylaea as varzea. The subsoil, formed of sediment carried by
the floods, is covered with a grayish layer rich in humus. At
first sight the vegetation appears to be intricate, but in reality
the greater part is composed of a variety of tall trees with
narrow crowns and large, but much twisted and often fluted,
trunks. The high limbs support a wide assortment of orchids,
but terrestrial species of these, as well as of ferns and grasses,
are almost completely absent.

The arborescent species considered typical of this forma-
tion is the Brasil, a leguminous tree up to 30 m. high, and a
meter in diameter, with a thin bark which exudes a small
quantity of dark red resin. The Rosaceae are represented by
several species of Couepia, known in the vernacular as
Querebero. Smaller trees include Symmeria paniculata Benth.,
Gustavia angusta L., Inga marginata Willd., Ouratea caracasana
(Planch.) Engl., Rudgea cornifolia (H. & B.) Standl., Heisteria
guayanensis Engler, and species of Annona, Guarea, Cupania,
Olmedia, Fugastrum, Sickingia, Zambo.xf'ylum, and Casearia.

Transition Forest.—The transition from rebalse to the
savanna is not abrupt. On the contrary, there is a zone of
undulating land not subject to inundations and covered with
a dense forest which gradually diminishes in height as it ap-
proaches the margin of the savanna. The trees constituting
this formation are smaller but more symmetrical than those
of the rebalse. Their crowns are generally broad, while the
trunks are erect, cylindrical, and usually furnished with
small buttresses. Characteristic of these are Jacaranda superba
Pitt., Peltogyne, Abarema avaremotemo (Mart.) Pitt., Fitex
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Jsa Mart., Chamaesenna racemosa

(Mill.) Pitt., Ouratea surinamensis (Planch.) Wehl_., zfpezﬁ@f
sibourbou Aubl., Tapirira gnimgm_rf; Aubl., Be!!afcm g_r‘a:.;g;:
larioides Triana, and species of Matayba, Cupania, Htﬂ'elM'?‘:.
Protium, and Vismia.
Savanna.—One of the most
the lower Caura was across the .
Proceeding westward, the savanna is not uniform in its aspect.
or in the vegetation that covers the sandy or pebbly surface..
The subsoil is a compact layer which may be considered as a
conglomeration of quartz. Consequently, the soil dries out
rapidly and does not permit the development of an exuberant
growth. The dominant plants are low, hardy, xerophytie
herbs, along with shrubs and small, twisted trees, particulaﬂyﬁ.
of the families Anacardiaceae, Dilleniaceae, Flacourtiaceag, 8
Leguminosae, Malpighiaceae, and Myrtaceae. The principal
woody plants are Byrsonima crassifolia H.B.K., Curatella
americana 1., Bowdicbia virgilioides H.B.K., Palicourea
; H.B.K., and species of Casearia, Psidium, and Ana="%
cardium. Exposed to intense heat on the open summits of 58
hillocks are small islands of shrubs and stunted trees such as
Xvlopia aromatica (Lam.) Mart., Tapirira guianensis Aubl.,
and Piptadenia peregrina Benth.; also a palm, the Coroba
(Fessenia), with long fronds and a yellowish fruit containing
edible P‘.I\I}‘, | ;
_ Gallery Forests—The vegetation of the savanna is not
imited to herbs, shrubs, and dwarfed trees. At intervals,
mostly along watercourses, are long stretches of woodland
usually about 200 meters wide, though in favorable areas, as
along the banks of the Sipao River, they expand considerably
and reach the foot of the mountains.
Many of the trees of these gallery forests furnish timber of
excellent quality and others are economically important
sources of gums, resins, or medicinal bark. Congrio (Swartzia)
grows along th_e margin and sometimes forms small stands
O.f_‘e.n’ well-drained slopes are favored by Peonia (Omosfa)'
distinguished by its smooth, scarlet and | i
In low, slightly humi partly black seeds.
' low, shightly humid areas we found the Caujar Ala.
trique (Cordia), Caruto (Geni Guana 2 0._or 3
pa), Guanibano Cimarrén

16

capitata Vahl, Sterculia exce

interesting excursions made in
plains to the Sipao River

rigic
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(Annona), Toronjillo (Palicourea), Simaruba (Simaruba
amara Aubl.), and a species of Tovomita. In the center of the
forest the undergrowth is almost impenetrable. Many of the
trees attain a height of 25 to 35 m. and have straight, cylindri-
cal trunks, upward of a meter in diameter, supporting a broad,
dense crown with persistent, dark green foliage. From a com-
mercial standpoint the most important species is Purguo
(Manilkara), the source of the balata of commerce. Other
prominent trees are Cuajo (Virola surinamensis [Rol.]
Warb.), Aceite (Copaifera pudifiora Benth.), Araguaney
(Tecoma), Cascarare (Lecythis), Guaray (Hirtella), Majaguillo
(Guatteria), Malagueta (Xylopia), Coquito (Eschweilera),
Pilén (Andira), Bosua (Zanthoxylum), Copito de Cerro
(Talisia), and Matapalo (Ficus).

After passing several stretches of these gallery forests, we
entered a broad savanna which extended from Las Culatas
and La Aurora, at the estuary of the Caura, as far west as
Cuchivero. The ground becomes more rolling, large granitic
boulders are frequent, and the vegetation is dominated by
the graceful Moriche palm (Mauritia flexuosa L.£.). These
extensions provide good pasturage. During the wet season the
fertile lands along banks of streams or in depressions are
completely inundated, but the receding waters are followed
by a lush growth of grasses and sedges which remains green
throughout the dry period. Winter pasture is found on the
crests of hillocks away from the watercourses and thus clear
of seasonal floods. The savannas are covered with fresh
vegetation during the rainy months, but it soon dries up
when the rains cease.

The most common trees in the periodically inundated
areas are Fugastrum Sifontesii Pitt. and the Arepito (Macrolo-
bium discolor Benth.). The natives living in these savannas
usually cultivate one or two Serra io trees for the fruit, while
for ornamental purposes they prefer the Retama (Thbevetia), a
small lactiferous tree, with ll?r__\ea.r, glabrous leaves, yellow
flowers, and a fleshy drupe.

Sarrapiales—Upon our return from the Sipao we under-
took another excursion to the forest covering the slopes of the
Sierra Guayapo. After traversing a belt of ‘rebalse, followed
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bv savanna, we arrived at the edge of a high forest, exceed- -
ingly rich in the variety of trees, such as Pourouma guayanen-
sis Aubl., Protium insigne Engl. and P. gusanense Mart., -
Hymenaca Courbaril L., Enterolobium cyclocarpum Griseb.y
Couma caurensis Pitt., Sterculia excelsa Mart., and Macrolo-
bium acaciaefolium Benth. There is a gradual rise in the eleva- 5
tion to the foot of the range, and this is accompanied by a
corresponding change in the forest composition, On the margin
of 2 small stream we came across a species of Cedrela, with'a
soft, pale p':nk':_\h wood of light weight, and on small, rounded
hills, in fairly open growth, we found the Uverillo or Mulato
(Sloanea macrophylla Spruce, vel aff.), its woody capsule
covered with numerous long bristles and the gray seeds en=
veloped in a scarlet aril. Other common trees in this type of
terrain are species of Talisia, Terminalia, Matayba, and
Annona, with an undergrowth containing Pata de Grulla
(Rinorea guayanensis [Aubl.] Pitt.) and the Sajarito Mon="%
tanero (Randia), an armed shrub with fragrant, white flowers:
Small patches of open rocks are inhabited by Spondias
Mombin L., Bombacopsis, and Bombax, all meaium-sized,
deciduous trees. Open rocky slopes are favored by Cartin
! r._‘(j:?m;‘o.f'oz’;:'um orinocense Pitt.), also known in other parts of
Venezuela as B_aiafmtrc, which forms pure stands of appreci-;
able extent. It is a deciduous tree, 25 m. or more tall, with a
round trunk clear of limbs for at least half the entire length.
Its wood is considered among the handsomest of tropical
American species.
i I_he summit of the range is the zone of the tonka bean
(Dipteryx), regarded, from an economical standpoint, as the
most important forest product of the Caura. The’tree 15
handsome, often 30 m. high, easily distinguished from its
associates by the smooth, yellowish bark and lustrous dark
green foliage. It attains its best development in sandy soil
It does not form pure stands but is sometimes so abundanl;
, that the natives refer to such areas as sarrapiales. The regio
H considered the most fruitful are the ridges of Guaga T)S
} Suapure, Hilaria, Monte Oscuro, Chiveta, and El Manyt =
all in the lower Caura. Other important regions are e:l?é
forests of the middle Caura, between the rapids of La Mura
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and the mouth of the Nichare, in addition to the high ranges
of the upper Orinoco.

Many other trees in this formation attain immense size,
some of them reaching up to 40 m. These include Virola
surinamensis (Rol.) Warb., which seems to favor the bottoms
of depressions; Hura crepitans L.; an unidentified tree known
as Gateado, with smooth, gray bark and a heavy, pale yellow-
ish wood; Acapro (Tecoma); and a species of Aspidosperma,
bearing the local name Vera. In open rocky areas we found a
species of Cecropia and the Cuspa Amarilla (Cusparia), a
small, straggly tree with a heavy, light-colored wood. Tall
climbers, such as the Orosul (Z4atia), Guaco Real Morado
(Aristolochia), and Zarzaparrilla (Smilax), are also common.

Savanna of Maripa—Towards the end of April we crossed
the Caura a short distance above its estuary. Unlike the un-
dulating savanna between the Caura and Sipao, that of
Maripa is completely flat; it extends to the southeast as far as
the Cerro Juan Rivas and to the northeast beyond Purguey.
A trail leads south past Aripao, Las Trincheras, and termi-
nates at La Prisién. In parts the savanna is open, in others
grown up with mixed or nearly pure stands of Chaparro
(Curatella americana H.B.K.), Alcornoque (Bowdichia vir-
gilivides H.B.K.), or Congrio (Swartzia). Herbaceous vegeta-
tion resembles that of the opposite side of the Caura and con-
sists of species of Eriosema, Mimosa, Chamaecrista, Clitoria,
Galactia, Ichthyothere, Eupatorium, Pavonia, Borreria, Ipo-
moea, Buchnera, Evolvulus, Polygala, and Ruellia. Cyperaceae
are represented by Bulbostylis paradoxa (Spreng.) Kunth.
and a species of Eleocharis. Along the margins of streams there
‘are small stretches of woodland similar to the gallery forests
already described. Within three hours we reached the Urbana
River and the edge of a dense forest of tall trees, whose di-
mensions contrast with the species scattered over the savanna.
One of the most characteristic species of this forest is Copai-
fera pubifiora Benth., esteemed for the oil tapped from its
trunk and which, at one time, formed an article of export
from Ciudad Bolivar. _

Traveling in the opposite direction, towards Purguey, the
savanna continues to be free of woody species, except such
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fusion with the allied species E. rubiginosa, cited mistakenly
by Huber and by myself for the northern part of the State of
Par4. Herbarium specimens examined: Moraballi Creek near
Bartica, Br. Guiana, Sandwith Oxford Expedition 137 and
329, determ. N. Y. Sandwith.

2 Eperua ruBiGiNosA Miq.—This species has sometimes

been confounded with E. falcata. Its geographical area alsor
comprehends the three Guianas, although apparently not ex-.
tending so far north (perhaps not including the northern part:
of Br. Guiana) but reaching farther south to the extreme

north of the State of Pard, Brazil. Herbarium specimens ex==
amined: Surinam river, Dutch Guiana, Tresling 334, determ. =
A. Pulle. State of Paré, Brazil: Rio Counany, E. Goeldi; ¥

Herb. Amaz. Mus. Pard 1158; Rio Mapuera (tributary of Rios
Trombetas), above the Escola rapids on the rocky shoresy
Ducke Herb. Amaz. Mus. Pard go22. Brazilian vernacu—
lar names: Apd or Apazeiro (Counany); Espadeira (Rio
,\let}mr:‘a}‘ \

3. Ererva LEvcanTHA Benth.—A handsome small or
scarcely medium-sized tree, confined exclusively to the higher
catinga-woods ! of the upper Rio Negro basin where it is one
of the most characteristic elements of the flora and dominant
in many places. I observed it along the Rio Negro from the
rapids of Massaraby (Brazilian State of Amazonas) upward
to :_hc neighboring regions of Venezuela and Colombli)a in
cluding the Uaupés and the other tributaries, Herba;iun;
specimens examined: lucabi above the mouth of the Curi
curiary, Ducke Herb. Jard. Bot. Rio de Janeiro 2328g; Sé’.c;
Gabriel, Ducke H.J.B.R. 23732, with wood sam l?a, 16
(Y alc[:n(ﬂq.). Brazilian vernacular name: Yau{tcz;no i -/
‘e specmecf sty
m.) whose crown rises aboz'egth:::é o(}rtl}:eli:hgl::;{ice s
and whose beautiful flowers cover the summit of thnga i ¢
In normal years the flowering season extends from S i)

eptember

3 3

d”d\;':ryr ::li f:::t:dﬁbgninsiiuu,_ﬁfom cl_:.,.( a Botanist on the Amazon and
g catin 1

dry deciduous-leaved catingas of northgz.:t:r: uI;ia;zt e
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to November, and certain hill regions where the species is
plentiful offer the marvelous aspects of the bright green of
the young foliage alternating with the rose-purple of the tree
tops whose color is so intense that Indians say “no man must
look at them, as it is bad for the eyes.”

Eperua purpurea is highly characteristic of the Upper Rio
Negro (from Santa Izabel upwards) and its tributaries in
Brazil, Venezuela, and Colombia. It grows in the higher
catinga as well as in moist places of the upland rain forest.
The first trees appear at the rapids of Santa Izabel. Her-
barium material examined: Panuré (now Ipanoré), Rio
Uaupés, Spruce 2577; Iucabi, Ducke H.J.B.R. 23288; Rio
Curicuriary, Ducke 52, with wood sample (Yale 20996).
Brazilian vernacular names: Yébaro, seldom Copahiba-rana.

5. Eperua campestris Ducke, sp. nov.=E. oleifera, var.
campestris Ducke 1932.—A specie affini E. oleifera differt
statura humili, foliolis rigidioribus distinctius prominenti-
reticulatis, bracteolis sub calice usque ad anthesin persistenti-
bus, petalo pulchre roseo-purpureo saepe ad go mm. lato,
legumine vix ad 100 mm. longo. :

Borba, Rio Madeira in civitate Amazonas, frequens inter
fruticeta in campo aperto arenoso et humoso, 17-1-1930 leg.
A. Ducke H.J.B.R. 23291, g-11-1935 Ducke 73. Nomen
vulgare: Copahiba-rana (= Copahiba spuria). .

I first described this plant as a variety of Eperua oleifera,
but careful observations in the field induced me afterwards to
separate it under specific range. I have since that time re-
peatedly encountered both plants in considerable numbers
but have never observed transitions between them. The
species has not been found hitherto except in the “Campo
Grande” near Borba, where it is frequent and constitutes,
when flowering, a great ornament of the locality. |
" 6. Eperua OLEIFERA Ducke 1932.—A large forest tree

‘with the aspect of a Cop ifera (but with lar e flowers of a very

pale lilac color), whic often. exceeds the biggest trees of E.
purpurea in size. The species is closely allied to E. campesiris,
e the differential characters of the two are constant in the
numerous individuals 1 have studied. The stems of E. oleifera
furnish a resinous oil or balsam, “jacaré-copahiba, employed
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in Brazilian Amazonia in making paints and varnishes. This

species, unlike most of the other members of this genus, al
wave occurs as isolated individuals. It grows in the upland
rain forest between Parintins (Lake José-Asst) and the Lower
Madeira. in the Brazilian State of Amazonas, mainly at the
margin of streamlets or moist depressions with more argilous

than silicious soil. Herbarium specimens examined: Borba,

Lower Madeira, Ducke H.J.B.R. 23290 and Ducke 213, with
wood sample 235 (Yale 31962); Maués Lago Massauary,
Ducke H.J.B.R. 20217 (sterile).

7. EPERUA KOUROUENSIS R. Ben.—Kourou river, French
Guiana. Not seen.

8. ErErUA l';ll:\Nl)I}‘l,{)RA‘(Aul)l.) Benth.—This species has
so far been observed only in the three Guianas. Herbarium
specimen examined: hl_i'_-,ral)a‘lh Creek near Bartica, British
Ejuzanu, Sandwith Oxford Expedition 314, determ. N. X.
Sandwith.
hg.. Ererua JE.\'MA.\'.II Oliv.—Another species limited to the
three Guianas; according to Sandwith, it may possibly be a
\_ari bI N -. ] . e L ; - . - -
!{[f-:\}} 'I-'lél :grm:.z'{ﬁ?ra of the same region. E. stipulata

einh., of Surinam, described on very incomplete (sterile)
specimens, 1s, according to A (C y 1
fi’ap:}’:rr;-';s;r’ar, p :Srkllllr]éc;li ]51’“3}1“"5 ((I)i” éi""’é’.l_"fmmm"

naceae, p. 17, U 939), ““1n all probability identi-
cal with E. Fenmani.” : R
1 10. ErErUA BIjuGA Mart. ex Benth.—There are two well
defined geographical forms of this beautiful species. One
r;:u:;.m_\ a very limited area of the southern half of the
Amazon estuary, the other grows in the northwestern part of
the Lower Amazon. B

Forma typica.—A | i
Wi yp @, “A little tree appearing here and there in the
& ph ong small nivers or streamlets in the western and
sgur'lyrn parts of the island of Marajé and at the mouth of
the ; ocantins and Rio Pard. It differs from var glabriflora
;?.et b‘i- pi.:hc;:cence f:;f thehl.nﬁorescences and the persistence of

acteoles until anthesis. Herbari '

: um material examined:
Soure on the southeastern shore of Marajé, Du ke H BR
203123 Rio Marataud tributary of Rio &{'a’mé i?u ihe .JB"B'R.
Lsia:l:i: west of Maraj6, Ducke H.J.B.R. 16 927; Mos L?es

. Ve iz I
eastern shore of the Rio Pard, Ducke H.J.’B R ?692%0
2 3
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Belem do Pard, igapé or Cati, Ducke H.J.B.R. 16929.
Vernacular names, in most localities, Ipé (more frequently
referred to species of Macrolobium, sometimes also to Crudia;
in southern and central Brazil, to arborescent Bignoniaceae);
Muirapiranga in Soure.

Eperua bijuga Mart., var. glabriflora Ducke, var. nov.—
A speciei typo differt inflorescentiis practer stamina glabris,
bracteolis ante anthesin deciduis. Arbor vulgo mediocris,
frequentissima circa urbem Mandos in silva non inundabili
praesertim in solo silico-humoso locis humidis vel paludosis.
Legit A. Ducke 158, H.J.B.R. 23733, et 14 cum ligno (Yale
20965); A. Goeldi, H.A.M.P. 3862. Specimina solum fructifera
verisimiliter ad hane varietatem pertinentia legit A. Ducke in
civitatis Par4 limine occidentali prope lacum Faro, H.J.B.R.
20313. Nomen vulgare in Mandos, Muirapiranga; in Faro,
Espadeira. _

This is the western form of the present species, observed
only at the mouths of the Rio Negro and Rio Jamundd
(Lake of Faro), but certainly spread through the in termediate
country where no collections have been made. It is common
and in many places dominant in the upland rain forest with
more or less marshy humo-silicious soil, rarely appearing

also in other soils, very exceptionally in argilous soil. The

pretty brown-red wood is resinous and frequently used as
firewood in Manios, where it is known as Muirapiranga, a
vernacular name applied elsewhere to the wood of the mor-
aceous Brosimum paraense Huber (chiefly in timber trade)
and sometimes to that of the guttiferous genus Haploclatbra.

11. EPERUA SCHOMBURGKIANA Benth.—This very dis-
tinct species seems to occur in two local forms, one from the
Guianas, the other from Brazilian A'mgzon-la, bi:l_t i dq not
have enough botanical material to permit a definite decision.
-Sp'ecimens"-examined: Moraballi Creek near Bartica, British
Guiana, Sandwith Oxford Expedition 142, determ. N. Y.
Sandwith; Rio Mapuera (tributary of Rio Trombetas, Pard),
islands in cataracts, Ducke H.A.M.P. go88; Mandos, marshy
upland forest along the upFei:_- course of Igarapé Mindd,
Ducke H.J.B.R. 23734 including wood sample 244 (Yale
31971). The Guiana specimen has larger flowers, and its in-
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Aorescence is covered with a dense, conspicuous, pale brown,
scurfy wool (as described by Sandwith, /.c.), while the Bra-
zilian specimens have small flowers with thinner, more grayish
and not woolly tomentum. The middle-sized tree is rather
frequent along the upper courses of Igarapé Mind, Igarapé
do Crespo and affluent small brooks.

NOTES ON THE GENUS AMBURANA SCHWACKE
& TAUB. (TORRESEA FR. ALLEM.)
By A. C. SmiTH
New York Botanical Garden

_Torresea was proposed as a monotypic leguminous genus by
Francisco and Manoel Freire Allemao, with the species 7.
refa;-:-a-ui;, in 1864, in a publication which is extremely rare,
“Trabalhos de Commissao scientifica de exp]t)ra(;fil}.;' This
appears to have been printed at Rio de Janeiro between 1861
and 1866, A copy is available in the library of the Arnold
Arboretum; I am indebted to Dr. E. D. Merrill and Dr. A
Rehder for the privilege of consulting this and to Dr. J. H.
Burnhgr:r for his suggestions ‘inco:‘pnr&}ed in the present treat-'
ment. The publication has been cited under several different
abbreviations, and the exact title is a matter of doubt: the
copy at the Arnold Arboretum does not have a printcd’title
page. After 170 pages of introductory matter (dated Dec. 6
1861, and signed Manoel Ferreira Lagos), the “S e
Botanica” commences; this is apparently the joint “:n‘?‘;:a(;
i'hr;uu-;'wn alnd Z\Ian'm]c}l Freire Allemio. This sct"]ti(m coniai::s

ree fascicles or “folhetos”: ¢ 3 e 3 i
dated July, 1862. This is fr_;ll,oiifdﬁl;i-t :;{ L};C: (Iziag}? e
April, 1864 (apparently intended as papes IlgL e
]r?—-!fj !Eakc up the second fascicle, ‘szte%i .‘:‘\pgildl:gfyf)a:nl()jatgis
lowed by an insert page of errata for the ﬁ" g

folhetos.”” The thir o ' fe5 Bns etecd
Feb. 20, 1866, and is :'Ll]fzf:-;(cili C(;.?ams page:-i; 4’—75” aaited
second and third “folhetos.” Tl'fc Ar‘;g{:ia%’\eio A s
a separately paged section, entitled “Co 1.'d il 2
plantas medicinas da flora Cearense.” pa nssI Eagofis b
1862, following the first fascicle mer,ltiongg abo‘t'e’ e
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The description of Torresea cearensis is very complete and is
accompanied by an unnumbered plate (the fifth in the series).
Although no type is cited, the species is presumably based
upon a plant collected by the authors, who state: “In pro-
vincia Cear non raro has arbores inveniuntur, ad arida loca,
quae sertoes nuncupantur.,”

This description was overlooked by Schwacke and Taubert
when they described the genus Amburana, based on the single
species A. Claudii (in Engl. & Prantl, Pflanzenfam. 3 [3]: 387-
1894). The identity of this plant with Zorresea cearensis was
pointed out by Harms (in Engl. & Prantl, Pflanzenfam. 3
[3]. Nachtr.: 199. 1897); but the fact that Torresea Fr. Allem.
was a later homonym of Torresia R. & P. has not been noted
and the necessary new binomial has not yet been proposed.
No type was cited for Amburana Claudii, but in Harms’ dis-
cussion there is an implication that the type is a Glaziou
specimen, since he remarks: © Die Namensinderung geschah
auf die Autoritit Glaziou’s hin (in briefl Mitteillung an
Herrn Prof. Urban). Die Publikation von Freire Allemio
kenne ich nicht.” _

A specimen of Glaziou 13721 in the herbarium of the New
York Botanical Garden is certainly conspecific with the plant
described and illustrated by the Freire Allemios. This Gla-
ziou specimen may conceivably be a duplicate of the type of
Amburana Claudis; it does not bear locality data and appar-
ently is not listed in Glaziou’s “Liste des plantes du Brésil
Central recucillies en 1861-1895” (Bull. Soc. Bot. Fr. 52:
Mem. 3: 1-661. 1905-13). v e RN

The species was next mentioned, as “ Torresia” cearensis,
by Gleason (Phytologia 1: 1 36. 1935), who referred to it a

plant collected by Krt koff in the Acre Territory, describing
the fruits in detail. Ducke (Arq. Inst. Biol. Veg. Rio 1: 143.
Aug. 1935; Trop. Woods 431 19. S¢pt. 19?52 described a second
species of the genus, under the name o1 Torresia” acreana.
his has more recently been re-collected in Bolivia by Krukoff.

As to the systematic position of the & nus, Taubert placed it
in the Tribe Amherstieac of the Caesalpinioideae, assigning to
it a position near Eperua Aubl. Harms, however, suggested
that it more properly belongs in the Tribe Sophoreae of the
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Papilionatae. It is, at any rate, an isolated genus, conspicuous
by its usually solitary seed with an expanded basal wing.

“The use of the generic name Torresea is excluded by the
carlier Torresia R. & P. According to the International Rules,
names must be considered orthographic variants when a
difference of only one letter causes confusion (see Art, 70 of the
latest Rules, Note 3 and the final examples). In the present
case it is obvious that there has been confusion, both Gleason
and Ducke having spelled Allemdo’s genus as “Torvesia.”

Local names referred to both species of the genus are
Cumart de cheiro and Imburana de Cheiro. Mr. Krukoff
states that the wood, and especially the bark, of 4. acreana
yields a strong odor of coumarin. A similar observation was
made by Le Cointe (Arvores e plantas uteis, 142. 1934) under
the generic name only (as “Torresia™).

All specimens cited in the present paper are deposited in
the herbarium of the New York Botanical Garden.

~ Ampurana Schwacke & Taub. in Engl. & Prantl. Pflanzens
fam. 3 (3): 387. 18g4. Torresea Fr. Allem. Trab. Com. Sci.
l‘.xpi.u.r. [Ceard] Sec. Bot. 17. 1864. Not Torresia R. & P
(1794). - .
. f\mburana cearensis (Fr. Allem.) A. C. Smith, comb.
F(m .,"'tf;r"rr.-.-':'a cearensis Fr. Allem. Trab. Com. Sci. Explor.
N Ell‘ivr-.ll hL_-L:. Bot. 17.[pl. 5.1 1864. Amburana Claudii Schwacke
8 1)._1.: ). in II'.ngL & Prantl, Planzenfam. 3 (3): 387. 1894.
" “.:rrrah.x)n:}{_?: Brazin: Ceard and Minas Geraes (according
arms). The only specimen 1 have seen is Glaziou I3721

(without locality data. b
¥ ocality a, but perhaps inas
Geraes indicated by Harms)p b che record i

2. Amburana acreana (
‘}?on'rsr_a (“Torresia”
Veg. Rio 1:

Ducke) A. C. Smith, comb. nov.
) acreana Ducke, Arq. Inst. Biol.

143. Aug. 193¢c; .
Distribution g- 1935; Trop. Woods 43: 19. Sept. 1935.

Bovivia. I have Brazi. (Acre Territory) and Amazonian -
769 (type coll,, from Seringal

: Ducke 2
lracama, Rio A N J

Evenay], basin of T o ol 10596 (from Asunta [near
Paz, Bﬂli\’ia’ alt' 690_,750 m‘).

1S species is a tree : .
30 m. or more in height, and is dis-

io Bopi, Province of S. Yungas, Dept. La
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tinguished from A. cearensis by somewhat inconspicuous
characters. In addition to its size, it is separated by the fact
that it has 17-25 (rather than 7-15) leaflets and by its longer
and more lax inflorescences. Ducke also points out differences
in the shape and apex of the leaflets, but in comparing his type
with the Glaziou and Krukoff specimens, I hardly believe that
these differences are of consequence. As a rule, the leaflets
toward the apices of leaves are somewhat lanceolate, those
towards the bases being ovate or elliptic. The Krukoff speci-
men has somewhat narrower leaflets than the other two, but
even this has some leaflets which are distinctly ovate and un-
distinguishable from those of Ducke 23769.

The specimen (Krukoff 5495) described by Gleason (Phy-
tologia 1: 136. 1935) as Torresea (“Torresia”) cearensis, Was
obtained from the ground beneath a tree near mouth of Rio
Macauhan (tributary of Rio Yaco), Territory Acre, Brazil.
The fruits and seeds of this specimen (described by Gleason)
are quite identical with those of Krukoff 70596. However, the
detached leaflets are entirely unlike those of the two known
species of Amburana, being coriaceous, linear-oblong, 5-10
cm. long, 1-2 cm. broad, and completely glabrous. If it can be
established with certainty that these leaflets belong with the
fruits, a new species is doubtless represented, but for the time
being it seems advisable merely to refer the specimen to the

genus.

NOTE ON DALBERGIA RET USA BAILL.

~ The name Dalbergia retusa Baill., published in 1834 (Bull.
Soc. Linn. Paris 1: 436) for a Madagascar tree, 188 homonym of
D. retusa Hemsley, 1878 (Diagn. Pl Nov., 8), a species of
Panama. A letter to Professor umbert of Paris, enquiring as
to the proposed treatment of the species in his Flore de Mada-
gascar, now in preparation and part already published, has

'eli‘c':.tedfthe.fqllomng_i-nfqrma_tion. _ B

The late Professg:ﬁlil. I.chmlge,;.ml;a'gm_zmg that :};e t:a:nh:
Dalbergia reusa Baill. was a later homonym, EEF€ "0 0
%&’fmu species the name D. obtusa H. Lec. (Bull. Mus.
Paris, 28me série, 12 159, 1929): The late Professor R. Viguier,
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who was working on the Leguminosae of Madagascar, reduced
Dalbergia retusa Baill. and D. tingens Baill. to synonyms of
D. tovicaria Baill. in Bull. Soc. Linn. Paris 1:438. 1884. On
the assumption that Viguier is correct in his view that these
three ““species” of Madagascar are conspecific, the name D.
toxicaria Baill. (1884) must stand, in place of D. obtusa H.
Lec. (1929), which becomes a synonym of D. retusa Baill,
J. Burtr Davy.

ADDITIONS TO “REVISION OF THE SPECIES OF THE
GENUS ELIZABETHA SCHOMB.”

By Aporrro DuckEe

enumeration of the species of the little known leguminous
genus Elizabetha. Since then 1 have accumulated considerable
new material, with field observations on some species, which
enables me to round out my information on these beautiful
trees.

In Tropical Woods 37: 18-27, March 1934, 1 published an

The species cultivated in the Jardim Botanico do Rio de
jﬁ.nc:rn are FElizabetha princeps, E. paraensis, E. bicolor,
L. speciosa, and E. durissima (E. leiogyne and E.
Duckei, cited in my former note, subsequently died). They
can be considered rather satisfactorily acclimated though
'..nl‘\' E. princeps shows a really good dc{‘clopmen t. F’;peria.m
ﬁu\\_‘crud in the garden while very young. 3

EvizaseTaa coceivea Schomb. ex ﬁcnth., and E. oxy-
PHYLLA Harms.—Amshoff (On South American Papiliona-
ceae, | trecht, 1939) placed the second of these species in the
synonymy of the first, the type of which she ‘con*;iderq e
specimen with abnormal leaflets.” T think however, thai :
cannot maintain this unity before we know that th Bl
:;:3:1t|i:ns;ibet\’«‘cer1 the two described species. E cafff:::: ]:;;:'

se leaflets and, according to the Schomburgks, scarlet

flowers, while E. oxy
. - 0xyphylla has acut
according to Ule, white fAowers. c';{hce Ogrsotbt;use leaflets and,
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ELizABETHA PRINCEPS Schomb. ex Benth.—I recently
found this beautiful species, which had not been collected since
Schomburgk’s time, in two localities of the hill country of the
upper Rio Negro, in the Brazilian State of Amazonas. Here it
appears in many points as the dominant element among the
forest trees, in fine associations, mainly on lower hill slopes.
The trees have an average height of 15—20 m. but can attain
30 m.; their foliage is handsome; the globose-spicate inflo-
rescences have the form of those of Brownea grandiceps but
are much smaller; the flowers are white, with flesh-colored
stamens and pistil, and have a pleasant scent; the younger
pods are a beautiful pink.

Rio Negro above Santa Izabel, Serras do Jacamim, Ducke
328, and 302 with wood sample (Yale 33829), and H.J.B.R.
29025; Rio Curicuriary near the foot of the Serra, Ducke
34962. Specimens have been compared by Professor Harms
with Schomburgk’s plant and found conspecific. Flowering in
November and beginning of December..

Evizaperua sicoLok Ducke.—The flowers are normally
deep rose or scarlet with more or less whitish .calyx-ru!)e,
petals, and stamens, or exceptionally pure white with greenish
bracteoles. I recently collected @Plo?s-'mﬁffe"al_ “'h“:h allows
me to include the Borba specimens in this species with cer-
tainty. The ovary is normally sericeous, the glabrous condi-
tion being exceptional. #:0 L &

Additional herbarium specimens: Parintins, forest e
plateau south of the Lake mé.Assﬁ, Ducke ”31‘_“‘1 Hﬁj e
34960 (Aowers red), and Ducke H.J.B.R. 34961 (fowers
ghite); Borba, Ducke H.J.B.R. 34959. Flowering in Decem-

er and January. : e T R

Evriza gsmx- gunls SIMA Duake.—lcneonnwedl ;lmm

also near Borba, Lower Madeira. so-year-old tree flow-
ELIZABETHA PARAENSIS Dﬁ&&_‘a i ""B"Ei"'l -oi Erstial ped d
ered in thegﬂ"dﬁen‘-ﬁf' Goeldi Museum ar ® e

from one of thes&dﬁml*hh ’jii!_i’,gﬁ i oo

Pedras near the Furnas ‘w aract of the ﬁp& 1BR. no.
specimens have been distributec under the HJBR. Eo

03

34958, coll. R. Siqueira. ¥




i 3

34 TROPICAL WOODS No. 62
AMBOYNA WOOD FROM ANDAMANS

Mr. E. L. P. Foster, Chief Forest Officer, Andamans, states

in a recent letter to the editor that he sent specimens of the
burr of Andaman Padauk, Prerocarpus dalbergioides, to Lon-
don and a prominent timber dealer there said that for all prac-
tical purposes they were Amboyna wood. They were not con-
sidered saleable in the London market, however, because their
color does not conform to present-day fashions and the supply
of material available is too small to justify trying to popu-
larize the wood. The burrs are usually less than two feet in
diameter, rarely up to four feet, and are more or less defective.
There is considerable variation in the size of the curl, ranging
up to an inch and a half in diameter in the large burrs. The
wood, when properly finished, is considered one of the most
beautiful in the world.

CURRENT LITERATURE

Forestry and ?rosion in Haiti and Puerto Rico. By C. Swa-
BEY. Bull. No. 21 (n. s.), Dept, Sci. & Agr. Jamaica, King-
ston, 1939. Pp. 10; 6 x 934; 10 plates. Price 6d.

Land usage in the West Indies is dominated by () limited
land area, (4) rapidly increasing population, and (¢) depend-
ence on agricultural crops, declining in value.

In Haiti excessive deforestation has created land prob-
lems of major importance. Legislation designed to regulate
this has failed through lack of staff to enforce it. No forest
reserves under public ownership are maintained. Insecurity of
tc;ure exaggerates effects of erosion. Practically no re
aftorestation is done, The formatior Servicel s

; ation of a Fores

w8l . orest Service is

" fii;le; crosnmfpr}r:blums of Puerto Rico are discussed and a

rief history of the Fores 7ice its oreanizatiieil

il t Service and its organization is

given. An annual appropriation of £400,000 is spent by the

; orest Service, largely financed by CCC and PRRA The};:otal

orest area is 88,000 acres ( o

: 4 per cent of country) and 181

tion programme aims e

at 240,

Forests are developed as recf e a?Cl‘CS il

eational areas with roads, res-
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taurants, etc. Silvicultural work is mainly re-afforestation of
denuded lands and 20,000 acres have been treated. A modified
“taungya” method is being encouraged. Work at various
forest units is described. The work of the Extension Service is
to distribute trees to private persons (over a million annually).
The effectiveness of roadside planting is very apparent in
Puerto Rico. The work of the Soil Conservation Service in
erosion research and planning of land settlement schemes is
described.”—Author's summary.

The Caribbean Forester. Pub. quarterly by Tropical Forest
Experiment Station, U. S. Forest Service, Rio Piedras,
Puerto Rico. Vol. I: 2: 1-33; January 1940. Edited, multi-
lithed, and distributed by Southern Forest Experiment
Station, New Orleans, La.
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Mapping vegetational types in British Honduras from aerial photographs.
(pp- 1-4), by J. B. Kinloch, Asst. Conservator of Forests.

Forestry in Grenada (pp. 5-6), by H. W. Hagley, Forest Officer.

Forestry and forest resources in Haiti. (pp. 7-9), by Schiller Nicolas, Serv-

_ice Technique,

Reservation policy in Jamaica (pp. 10-12), by C. Swabey, Forest Officer.

El Servicio Forestal en la Republica Dominicana (pp. 13-16), by Tomids
Erickson, Agrénomo Encargado, Servicio de Foresta, Qaza Y Pesca.

Conservacion (pp. 17-24), by José Marrero, Asst. Planting Officer, Puerto

Rico.

A rapid method of extracting balsa seed (p. 2), by L. R. Holdridge, Asso-
ciate Forester, Puerto Rico. _

A cedar seedling blight in Puerto Rico g:&.aﬁj ,Igy L. A. Alvarez Garceia,
Asst. Phytopathologist, Agr. Exp. Sta., Puerto Rico. ]
Galophylluyx'n I:1.111:111:1?11111, a desirable tree for difficult plu}ting sites

(pp. 27-28), by L. R, Holdridge, Associate Forester, Puerto Rico.

The entomologist looks at maga [Montezuma speciosissima Sessé &
Moc.] (pp. 29-30), by George N. Wolcott, Entomologist, Agr. Exp. Sta.,
Puerto Rico. _ o S

Some notes on forest eﬁtomolug R(}i)p 31-32), by Luis F. Martorell, Asst.
Entomologist, Agr. Exp. Sta., P. K. _ =

I esinand A Slcox and Edmundo Martinez Mato] (p- 33).

Una nueva especie de haya, descubierta in México. By M
IMINO Marniwez, Mesico Forestal 17: 66; December 1939.
The Beech (Haya) discovered by Professor Martinez near
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Zacualtipan, Hidalgo, and reported in Tropical Woods 6oy
10 without specific name, is here referred to as Fagus mexicana.

Organo transitorio en una Talamiflora serrana. By G. Con-
2aTTL. Anales del Hospital General (Oaxaca de Judrez)
2: §: 4-7; 1 plate; Jan. 20, 1940. e
Contains a description of a new genus and species of

Theaceae (Ternstroemiaceae), Heptacarpus salmonicolor Con= 3

zatti, a small tree occurring at an altitude of goo meters nears

Cacalotepec, Sierra de Ixtlin, Oaxaca, Mexico. i

Two new trees from the mountains of Mexico. By C. L.
I.rxpax,z.. American Midland Naturalist (Notre Dame,
Ind.) 23: 1: 175-176; January 1940. '
The two new species are Abies tacanensis, “obviously very ¥

close to 4. guatemalensis Rehder,” and Liniociera areolata, a

tree 10 m. high and in di o=t

e high and 15 cm. in diameter, the first representa- "

tive of the genus from Mexico.

Shédieé c!af lMexican and Central American Plants. VIII |
y L. L. LunpeLL. Bull. Torrey T i
December 1939, orrey Bot. Club 66: g: 5836043

Seventeen species 1
cventeen species, mostly small or medium-sized trees, six

'i{ti-“.' @rara 3 .
of them Coccolobas, are described for the Yucatan Peninsula.

Stléfje.s Of.- tropical American plants. I. By C. L. LuxpELL
('-'mn' Lm‘:“. Mich. Herbarium g4: 1-32; April 1940 i |
Ijrtlg!;:ifs maglnoses_of 38 new species of herbs, shrubs, and 1
% nearly all in the Maya area of Mexico and British |

Honduras. T}
1ere are al IR puEE
synonyms, SO some new combinations and

P o
lz;s : :ﬁ:abl? utilized by the old empire Maya of Petén
Mish it :gﬁ_l::ia;is '@Bge o o Lusozis. Papers of
" . s Arts iters 24:1239-¢6: =S
Th el 3775651938 (1939)
Peopie,e ildairn;:;lrg Maya undoubtedly were an .agriculfj-ral
€lr modern descendants; they depended

i
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largely upon the produce of their cornfields (milpas), door-
yards, orchards, and the native forests to supply their needs
for food and other vegetable products. The region covered by
the Old Empire included most of the Yucatan Peninsula and
all the land southward through Guatemala into Honduras
and westward into Chiapas and Tabasco. This brief report
deals mainly with the plants probably important to the Maya
who occupied the Department of Petén, Guatemala, and
adjacent lowlands.”

Studies in the Boraginaceae. XIV. Miscellaneous species
from Asia, Malaysia and America. By Ivax M. JornsToN.
Four. Arnold Arboretum 21: 1: 48-66; January 1940.

The only arborescent species described is Bourreria superba,

a small tree of southwestern Michoacdn, Mexico.

Thirty-five new species of American Crofon. By Leo~
Croizat. Four. Arnold Arboretum 21: 1: 76-107; January
1940.

The range of the species of Croton published or named as
new in this paper extends from Mexico to Argentina. “A
rough tabulation from the best available sources shows that
there are about 1000 published species which may lay claim
to the status of valid binomials. Of this number, America has
650 species, Continental Africa 65 species, Madagascar 70
species, India and south tropical Asia 65 species; Malaysia,
Australia, and Oceania 30 species.”

Studies of American plants. IX. By Pavr C. Sranprey.
Bot. Ser. Field Museum 22: 1: 1-62; Jan. 26, 1940.
Contains numerous proposed new species of herbs and

shrubs, and a few trees. “It was a great surprise to the writer

to discover in the mountains of the Coban region [of Guate-
mala] a tree of the genus Engelbardtia |E.guatemalensts

Standl., sp. nov.]. . . . The trees are easy of recognition,

even from a considerable distance, when once noticed, be-

cause of the crimson coloring of the young foliage. . . .

Several Indians and ‘ladinos’ who were questioned about the
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tree stated that it was common in Alta Verapas, but “
knew no local name for it.” - A o1
Other new trees are Quercus boguetensisy Q. Davidsoniaey
and Ficus Davidsoniae, Panama; F. matiogrossensis and |
coloba Zernyi, Brazil; F. zarzalensis, Colombia; g
nubium, Inga subvestita, and Zschokkea Standleyi Wood
Guatemala; Capirona erythroxylon and Sickingia badranthays
Peru. )
A gpec&mcn from Shapajilla, Dept. Huanuco, Pﬂu,iﬂ&
determined as Calatola venezuela Pittier, but Standley adds
that “more material is needed before it can be determined
whether there are any sure characters for separating
venezuelana from C. costaricensis Standl.” “The genus g
may confidently be expected to grow in Ecuador and perhaps
also in eastern Bolivia.” f“
Contributions to the flora of tropical America. XLIIL By N.Y. .
qu“ DWITH ET -\L Kew Bulletin, 1939, PP- §45-563.
The trees described as new by Sandwith are Quiina oblance-
?\{I‘{m, Ayenia pracclara, Spirantbera parvifiora (a kind
Mamuriballi), and Hirtella macrosepala. Several new spec

of shrubs i Melas
GIe;g\:)i,% in the Melastomaceae are proposed by H. Al |

New or noteworth
J. Laxjouw. Rec
2; January 1940,

y Euphorbiaceae from Suriname. By
weil Trav, Bot. Néerland. 36: 6977043 ﬁgﬁ.
Notes on several species,

Notes on with a description 7010

sipaliwinensis, a new species, described as a fmall fhi‘ucbmm,‘l!

Two interesting species of Manih
J. Laxjovw. Recueil Trav. B
ill.; May 1939,

Description of Manib saxicola
with notes on M. mela

ot L. from Suriname, By

—l
ot. Néerland. 36: 5435 !

, @ sh e
nobasis Muell, A:gTUbby oW FPREES
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Contains descriptions of IB'new species: Qrch:da(c:)ae a(ugl),
Aristolochiaceae (2), Legum;nos_ae-Mlmosmde'a‘c nﬁ;led .
Leguminosae-PapilionaCeae (6). The last group 18 c-c; ik
Machaerium, mostly scandent shrubs; M. longistipi éa Iz; fos
M. tortipes are small trees, the former in Ecuador and Bolivia,
the other in Acre Territory, Brazil.

entos sobre a cultura de drvores florestais ama-
Ap;(‘:l:iac?s no Jardim Boténico do Rio de Janeiro. By ApoLPHO

Duckk. Bol. Minist. Agr. (Rio de Janeiro) pp. 1-3; July-

September, 1939. :

A relatively small number of Amazonian trees have beer;_
planted in Rio de Janeiro for shade and ornament. Some o
them were brought there from foreign countries to which
they had been introduced from Amazonia. In the botanic
garden of Rio more than 300 selected Amazonian species are
now growing and two-thirds of them may be considered ac-
climated. About one-fourth have produced flowers and many

have fruited.

O cumari na boténica sistemética e geogrifica. By ApoLrro

Ducke. Bol. Minist. Agr. pp. 3-6; 3 pls.; 1939.

Cumarti is the Brazilian name of a seed exported in large
uantities to Europe and the United States for use in per-
umery and medicine. In English the seeds are called Tonka

beans. These seeds are produced by four species: Coumarouna
odorata Aubl., the most common species of eastern Amazonia,
occurring also in French Guiana and Venezuela; C. rosea
Taub., of Brazil, Venezuela, and Colombia; C. punctata Blake,
widely distributed in Amazonia but less frequent than C.
odorata, also in Surinam, and in cultivation in northern
Venezuela and the Antilles; C. trifoliolata Ducke of Amazonas
and probably also of Venezuela.—PauL C. StanpLEY.

AsLeguminosas da Amazonia brasileira. By Apovpro Ducke.
Pub. by Ministerio da Agricultura, Servigo Florestal, Rio
de Janeiro, 1939. Pp. 1-170; frontispiece.

~ An exceedingly valuable and authoritative account of the
Leguminosae of Amazonian Brazil, enumerating 785 species,
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a number which it is believed will be increased by later explo-
ration to at least goo. There is included a list of woods of
this family collected by the author and sent for study to
the Yale School of Forestry.

The account includes keys to the genera represented in the
list, also a bibliography of the subject. Brief notes give local
and general distribution of the species, and often detailed
and extensive information regarding the species of greater
economic importance or geographic significance. In conclusion
there 1s provided a list of vernacular names.

The many years of field work of the author, with his equally
long studies in the herbarium, give this work a peculiar value.
[t will be invaluable to those interested in timber and other
economic products supplied by Amazonian Leguminosae,
and no less useful to taxonomists in tlctcrlninatTon of her-
barium material.—PauL C. StaNpLEY.

Plantes nouvelles ou peu connues de la région amazonienne
(XIe série). By Avovrio Ducke. Arguives Serv. Florestal
(Rio de Janeiro) 1: i—40; pl. 1-13; November 1939.

The greater part of the paper is devoted to Amazonian
Murgcgae. but there are included also plants of the families
.\'I}‘I‘]SUCH.CEEIC, Lauraceae, Rosaceae, Euphorbiaceae, Caryo-
caraceae, Guttiferae, Bixaceae, Lecythidaceae Cc’mvolvu—
laceae, and Rubiaceae. Among the new plants de‘;’crihed (from
Amazonian Brazil unless otherwise stated) may l;e mentioned:
Angnocarpm peruvianus (Loreto, Peru); Paraclarisia ama:
Zonica, a new genus of Moraceae (vernacular name Janitd);
f;it;:_umgf :’o.ng}f.j{:‘m?;:wB. pallescens, B. platyneurum; Pseudol.

a orosimsfolia; Naucleopsis ; 3

Ogcoder‘a imitans, E) p.«zﬁe;ﬁfof ?}iij:z‘jp;?g; E-V.P f;ﬂucwaﬂ';;

stipularis, new genus of Moraceae, ba!i;ed i,n I@Zﬁﬁ:ﬁ;ﬁi

stipularis Ducke; Couepia
7 cK cataractae; Vismi 1 2
Tovomita humilis—PauvL C. STANDLEY e el

So;:eh a.l_.zgungs Rosédceas sudamericanas, . Sinopsis de
e aglochin. B_y. WERNER Rorumarex. Darwiniana
uenos Aires) 3: 329-347; 193g.
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In the genus Terraglockin eight species are recognized,
referable to two new sections, Caulia and Jobnstonia. The
plants are low shrubs, native chiefly in Argentina, Chile,
Bolivia, and Peru. . Tragacantba is described as new from
Peru and Bolivia, its vernacular name Caulle. Margyri-
carpus inermis Johnston and M. paucijugatus Johnston, of
Argentina, are transferred to Tetraglochin.—PauL C. Stanp-
LEY.

Description de Mimozyganthus, nuevo género de Legumi-
nosas y synopsis preliminar de los géneros argentinos de
Mimosdideas. By Arrturo Burkart. Darwiniana 3:
445-469; 1 plate; figs. 3; 1939.

Mimozyganthus is a new genus, based upon Mimosa carinaia
Griseb. of Argentina, Paraguay, and Bolivia. It differs from
all other Argentine Mimosoideae in having the sepals im-
bricate in bud, rather than valvate or open. The author pre-
sents a key for separation of the Argentine Mimosoideae,
and lists the genera and species briefly and informally, with
miscellaneous notes concerning them.—PauL C. STANDLEY.

Fue creada la Divisién Forestal. By José Papinia. Maderil
(Buenos Aires) 12: 138: 12, 25—26; December 1939.
Attention is called to the recent presidential decree which

emphasizes the importance of forestry in the Republic of

Argentina and creates a new Divisi6n Forestal to which will

be transferred the existing Seccién Téchnica de Bosques as

well as the Chaco and Missiones Nurseries. The functions of
the division, as listed in the decree, comprise a broad program
of forestry work and investigation.

Fiber measurement studies of anabiong. By Francisco L
StriBAN. Philippine Journal of Forestry 2: 4= 301-3155 1939-
“Anabiong (Trema orientalis [Linn.] Blume) is one of the

many species of trees in the Philippines which have little or no

commercial value at present. Its wood is poor, very suscepti-
ble to decay and is seldom used for permanent construction.

In some parts of the Islands its log which is comparatively

light (sp. gr. 0.408 air-dry) is used for floating or rafting heav-
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ier logs of other species. The bark is occasionally utilized
for dyeing and tanning and the leaves for fodder.

“This species is abundant in the Philippines and as its wood
is light, soft, and white or buff in color, and because the tree
makes rapid growth, it may have possibilities as a source of
material for paper pulp. For this purpose the length of the
wood fibers is a criterion of the quality of wood pulp obtain-
able from the wood.”

“The results of the study show that the wood fibers of
~-year-old Anabiong trees have an average length of 1.1488 =
0175 mm. This compares favorably with the fibers of Populus
tremuloides, P. deltoides, and P. grandidentata which are the
most important of the hardwood species in the United States
as a source of paper manufacture. The average fiber length of
these species is 1.130 mm,"”’

Antherostele, genus novum rubiacearum Urophyllo affine.
By C. E. B. Bremexkame. Jour. Arnold Arboretum 21:
1:25-31; January 1940.

Antherostele, with three former species of Urophyllum and
one newly described, is endemic to the Philippine Islands.

T'he plants are shrubs or small trees.

A preliminary account of the Philippine species of Uro-
phyllum Wall., Pleiocarpidia XK. Schum, and Praravinia
Korth. (Rub.). By C. E. B. Bremekame, Your. Arnold
Arboretum 21: 1z 32—47; January 1940,

Includes an annotated list of the 13 species of Urophyllum
]

one of Pieiacarp_fdia, and 19 of Praravinia, with keys to the
genera and species.

An enumeration of the Myrsinaceae of Yunnan. By E
H. WavLker. Bull. Fan Inst. Biology (Bot. scr..) g: 3(-;313“?
194; plates 13-23; Aug. 30, 1939. e
Contains descriptions of all of the Myrsi
tains _ yrsinaceae kn
oceur in Yunnan, with keys to the genera and spccies.o"‘lf‘rlllc:(;
are 48 species and four warieties of five genera,

Ardisia, Embelia, Maesa, Myrsine, and Rapanea. namely,
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Limnocitrus, a new genus; also new species of Wenzelia,
Paramignya and Afalantia (Rutaceae-Aurantioideae).
By Warter T. SwinGLe. Jour. Arnold Arboretum 21: 1:
1-24; 4 pls.; January 1940.

Limnocitrus, with a single species, is a shrub or little tree
growing in tidal marshes in the Netherlands East Indies.
The plant has previously been classed in the genera Aralantia,
Limonia, Paramignya, and Pleiospermum.

The ochnaceous genus Capusia H. Lecomte (1926) a syno-
nym of the celastraceous Siphonodon Griffith (1844).
By E. D. MerriLL. Four. Arnold Arboretum 21: 1: 108-10G;
January 1g40.

“While the generic identity of the two entities is unmis-
takable, the species apparently represents a form distinct from
the widely distributed Siphonodon celastrineus Griff., and in
reducing Capusia to Siphonodon the following new combina-
tion is made: Siphonodon annamensia (H. Lecomte), comb.
nov.”

Cenni monografici sulle piante forestali e sui legnami
dell’A. O. I. By GuGLIELMO GIORDANO. La Revista Forestale
Ttaliana (Rome) 2: 1: 32-36; 2 half-tones, 9 drawings;
January 1940.

A continuation of the well illustrated series of descriptions
of east African trees and woods. The species are Dombeya
Schimperiana A. Rich., Hypericum lanceolatum Lam., and
Lasiosiphon glaucus Fresen.

La coltivazione della acacie da tannino in A. 0.1 ByL.
Sexwi. La Rivista Forestale Italiana 2: 3: 6-14; 7 half-tones;
March 1940.

An account of Wattle culture with particular reference to
the possibilities in Italian East Africa, The principal species
considered are Acacia mollissima Willd., 4. decurrens Willd.,
A. pycnantha Benth., and A. dealbata Link.
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Le sablier élastique (Hura crepitans L.). By L. Tiuon.
Bull. Agricole du Conge Belge (Brussels) 3o: 3: 468-477;
figs. 110-112; September 1939.

An account of the tropical American tree, which has been
introduced into the Belgian Congo, with particular reference
to the chemical properties and possible uses of the seeds. The
oil is unfit for cattle food because of its purgative properties
and is also unsuited for lubricants, but can be used in the
manufacture of linoleum and (mixed with other oils) in mak-
ing soap. The author advises against planting the tree for
shade.

Quatre Légumineuses nouvelles de I’Afrique Occidentale.
By R. Porrkres. Rev. Bot. Appl. et d'Agr. Tropicale 19:
219: 7857893 3 figs.; November 1939.

Descriptions of four new West African species, three of
them shrubs, the remaining one, Cynometra glandulosa, a
medium-sized tree in the French Soudan. Unlike most of its
associates this tree remains green during the dry season.

Zur Gliederung der Gattung Entandrophragma C.DC. By
H. Harms. Notizbl. Bot. Gart. Berlin-Dablem 14: 12§ 431~
449; Aug. 20, 1939.

_ An annotated list of the species of Entandrophragma with
lists of synonyms and a key to the five sections into which the
genus is divided. The two species considered most valuable
tor timber are E. cylindricum Sprague, the source of Sapele,
and E. angolense (Welw.) C.DC.; both large trees widely dis-
tributed in the rain forests of tropical West Africa.

Le Cassia siamea Lam., essence de reboisemen
X : t. By G.
TonNpEUR. Buil. Agr. Congo Belge (Brussels) 30:2: 249—)'!257'
figs. 43-46; June 1939. ;
Cassia siamea Lam. (=C. florida Vahl) is a i 1
; \ s a medium-sized
leguminous Indo-Malayan tree of rapid growth and capable
of producing good timber. It is easily propagated and is

particularly suited for restoring worn-out and eroded soils and

for use as a nurse crop for other trees.
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The growth, structure, and properties of wood. By S. H.
CLARKE. For, Prod. Res. Special Report No. 5, Dept. Sci.
& Ind. Res., 1939. Pp. iv 4 32; 6 x 934; 5 fig,, 2 plates.
Price 25 cents, British Library of Information, 50 Rocke-
feller Plaza, New York.

“This report summarizes a series of investigations into the
causes of variation in the properties of wood, particularly the
strength properties. By selecting specimens so as to eliminate
the influence of certain variables, and by the use of statistical
methods, it has been possible to show that the physico-chemi-
cal nature of the cell walls is of greater importance than ana-
tomical structure in determining certain types of strength
and other properties. In particular the degree of lignification
of the secondary walls of the fibers, as judged by the phloro-
glucin reaction, enables the compressive strength of indjvidugl
specimens to be estimated with greater accuracy than is
possible where only specific gravity and gross anatomical
structure are taken into account, Some environmental factors
influencing lignification are indicated. y _

“Toughness, as measured by the work done in breaking a
specimen transversely by a single blow, depends rather on
the proportion and arrangement of the thin-walled elements,
and on the properties of the middle lamellae and primary walls
of the fibers; the secondary walls of the fibers are ordinarily so
strong that they do not break when wood fails across the

ain. .

“For practical purposes specific gravity is undoubtedly a
useful index of the strength of timber, particularly in in-
dicating a lower limit below which wood will inevitably be
weak compared with the average for the species f:nnce_rned.
Above this point specific gravity is of limited value in estimat-
ing the strength of a particular specimen. Rate of growth
(ring-width) and the proportion of sum m_eryood in ring-

rous woods add little to the information suppplied by a
consideration of specific gravity. These features are, hOW&V@l’;_
of some value as visual 'indieation_§ﬁof- stre__ngth in so far as

¢ themselves related to specific gravity.
th?yC‘::n;haﬁs_on of Beech tension wood and normal wood of
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similar specific gravity indicates that so far as compressive
strength and toughness are concerned tension wood compares
more favorably with normal wood in the air-dry than in the
green condition. ‘

~ “It is also shown that cell wall composition influences the
shrinkage and the machining properties of wood.”—Author’s
summ (i"'_‘n' .

The manufacture of charcoal in portable kilns. By G. H.
Doxavrp. For. Prod. Res. Records No. 29, Dept. Sci. & Ind.
Res., 1939. Pp. 11 4 20; 6 x 934; 3 fgs. Price 15 cents,
British Library of Information, g0 Rockefeller Plaza,
New York.

“While this publication is not intended to be a manual of
charcoal burning it does bring out what are the essential
conditions which must be observed and shows that, if they are
observed, a quality of charcoal can be produced entirely
suitable for transport and general industrial requirements.”

"Small steel kilns, of a size and construction such that they
can readily be transported into woodland areas, appear to
offer certain advantages over the traditional method of
carbonizing wood in earthen ‘bechive’ kilns. . . . The
process of carbonizing wood in portable steel kilns is a much
simpler one and, provided that the technique is fully under-

stood, these kilns are capable of turning out charcoal of
excellent quality.”
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cause of large irregular streaks and patches of purplish brown
on a background of brownish yellow. Owing.toillﬁ limited
supply of the timber, it has never been extenflﬂ'l? used,but
samples of it are included in every representative collection of
woods from French Guiana and the Amazon. _ >
Herbert Stone (Les bois utiles de la Guyana [frangaise 3:132;
pls. 1-11. 1917) describes and illustrates the wood und'e}" the
name of Strypbnodendron guianense (Aubl.) Benth. (=Mimosa
guianensis Aubl.), and corrects his earlier mistaken 1dent!ﬁ-
“ation of Hoobooballi (Loxoprerygium Sagotii Hook. f.) with
that species. Leaves from a Surinam tree called Boschtamalen
and supposed to be the source of the timber in question were
made the basis for an incompletely described new species,
Strypbnodendron flammatum Kleinhoonte (Rec. Trav. Bot.
Néerlandais 22: 417. 1925), but the foliage is totally different
from that of Marmaroxylon.

Adolpho Ducke, the first to obtain adequate herbarium
material of the Amazonian tree producing Angelim Rajado,
named it Pithecolobium racemifiorum in 1915, but later (1922)
changed the name to P. racemosum, as the specific epithet
(racemifiorum) had been used by Donnell Smith to designate
a Central American tree. A wood sample (Yale 20720; Ducke
30), with flowering herbarium material collected and deter-
mined by Ducke, has the distinctive structure and appearance
of trade samples of Angelim Rajado.

Ducke says that the trees are of fairly common occurrence
in the sparsely populated parts of Faro, Oriximind, Santarem,
Tapajoz, Almeirim, and Gurupa, Brazil; its usual vernacular
name, Ingé-rana, is not very distinctive. The presence of the
species in British Guiana was first established in 1937 by
A. C. Smith, of the New York Botanical Garden, who found a
tree 100 feet tall growing in dense forest on high land in the
basin of the Essequibo River, and collected flowering her-
barium material and a wood specimen (Yale 356713 Smith
2721). According to Bertin (Les bois de la Guyana et du Brasil,
pp- 79-80), the tree is rare but reaches large size in the forests
of French Guiana. The bole attains a length of 60 to 80 feet to
the first large limb and a diameter of 18 to 24 inches just
above the heavily buttressed base. The natives use the timber
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for wheelwright work, but it is considered suitable also for
cabinet-making, marquetry, and decorative panels.

A study of this wood convinced me that the species is
generically distinct from the other Leguminosae. Mr. Killip's
agreement with my opinion resulted in the diagnosis and
transfer given below. The name Marmaroxylon (marble
wood) refers to the characteristic appearance of the lumber.

Marmaroxvyion Killip, gen. nov.—Arbores inermes pubes-
centes; folia bipinnata, pinnis plurijugis, foliclis parvis mem-
branaceis numerosis, rhachi inter pinnas glandulifera, petiolo
glandula magna onusto; flores parvi capitati, capitulis race-
mosis, racemis e modis defoliatis oriundis saepissimi geminis
vel trinis; flores sessiles, calyce cupulari minuto obsolete den-
ticulato; corolla tenuis extus puberula, tubo sursum paullo
dilatato, lobis brevissimis; stamina numerosa, filamentis
longe connatis, tubo longiexserto; legumen toment osum
solemniter saepe semicirculare curyatum, lineari-oblongum,
marginibus incrassatis, inarticulatum sed inter semina
transverse sulcatum, bivalve, valvis crassiusculis post
dehiscentiam vix contortis; semina numerosa.

Type species, Pithecolobium racemosum Ducke.

Marmaroxylon racemosum (Ducke) Killip, comb. nov.
Pitbecolobium racemosum Ducke, Archiv. Bot. Jard. Rio de
Janeiro 3: errata following p. 272, 1922. P. 7a 2
Ducke, op. cit. 1: 14. pl. 4. 191§, non Donn. S

The genus, so far as known, consists of a .
widely distributed in the Amazon Valley of Brazil,
also from French Guiana and the basin of hy

River in British Guiana. In the account
Killip of the Mimosaceae of Colombia (Znn. N. ]
38: 108. 1936), the most elabor:
group as it is represented in So
would run to either 1anea o;
upon one’s interpretation of the char
genus evidently is not closely -
thin and often almost pa
:’i:gel} t:lhc seeds. Arthrasa
fruit of Z;Js;gn Y
spite of the well-defir
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Common NAMES: Bousi tamarin, puta locus, slang houdou,
snecki housou (Sur.); bois serpent, b. zebra (Fr. G.); angelim
rajado, ingd caetitll, inga-rana, inga-rana da terra firme,
urubuzeiro (Braz.).

Bois 1A MorvuE ok TAMARINDE PLOKONIE

The timber commonly known in French Guiana as Bois la
Morue, in British Guiana as Red Manariballi, and in Surinam
as Tamarinde Plokonie, has long borne the scientific name of
Pithecolobium pedicellare (DC.) Benth. A study of the wood
suggested that the species was wrongly placed generically,
and Mr. Killip proposes a transfer to Samanea, as follows:

Samanea pedicellaris (DC.) Killip, comb. nov. Inga pedi-
g S o S Y : ; 5,
cellaris DC. Prodr. 2: 441. 1825, Pithecolobium pedicellare
Benth. Lond. Journ. Bot. 3: 21g. 1844.

According to Ducke (Archiv. Fard. Bot. Rio de Faneiro 3:
63), another synonym for P. pedicellare (DC.) Benth. is
Mimosa terminalis Vell. Fl. Flum. 2c. XI t. 30 (=2P. polyce-
i\ﬂ’.u—v:‘;am_ Benth., according to Bentham). Elsewhere (As

[ egumings Amazoni astletr: 2 ;
ltj\ }: :r( 545 _.dfz Amazonia brasileira, 1939, p. 26) he states
that the species is common in the forest of the estuary of the
Amazon River and also occurs in Rio de Janeiro Ducke's
reference to the we as yellow hi :
e ] [)Jud"ts yellowish white, coarse-textured,
and not utilized in Pard seems much more appropriate for P,
po.g;:r;ri:—mam than for the timber under consideration
omMMoN NAMES: Red manariballj ( 3 o
et ik . ed manariballi (Br. G.); aboonkini, ala-
vatta-moelerie, arawata-moerere, asau, baboen-banjie, hoe
;ucwassa, klatana, manaliballi-hororodikoro, manariballi

coereroe, plokonie roekoenie o ¥ o

iR -i-‘PE- RALSS I““Jt_kﬂtﬂ_lt-, prokonie, sera, tamalin

amarinde plokonie (Sur.); bois ara, b. cerf, b. la moru b,

e o Eomnbie T nik "
?'ldL_.iﬂllL rouge, b. pagode, bougouni, cédre d'argent ;m’;
ontaine s (B N Yo : " 2 =
ontaine rouge (Fr. G.); cambui, ingd-rana (Braz.)

Tue Brrrer AncELivs
'1-1“:§:r-1t}- vears have elapsed since I first attempted to
i -ti?-h y a group of moderately hard, coarse-textured woods
vellowish in color when fresh but becoming brown or reddisﬁ

upon exposure, and noted for the extremely bitter and lastin:
taste of the yellow powder that fills the vessels, As a resulgt
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largely of the valuable collections of Adolpho Ducke, it is now
known that the woods represent two closely related genera,
Vatairea and Vataireopsis, which are sometimes placed in
the section Aristobulia of Andira. The timbers are much alike
in general appearance and properties, but from such infor-
mation as is now available it appears that the specimens
with the finer and more numerous rays belong to Vatairea
and those with few and coarser rays to Vataireopsis.

As stated in Timébers of Tropical America (p. 303), there
were at that time (1g24) two specimens collected under the
name of Guacamayo along the eastern Guatemala-Honduras
boundary which evidently belonged in this Brazilian group.
Other material was subsequently obtained from Guatemala
and British Honduras, and in 1937 Llewellyn Williams col-
lected two wood samples of a tree called Picho in the Isthmus
of Tehuantepec, Mexico. Paul C. Standley identified the
Mexican material with his Tipuana Lundellii. Killip studied
the Central American and Mexican specimens and concluded
that they belong to Fatairea and are not referable to any of
the South American species. At Standley’s suggestion he
proposes the following transfer:

Vatairea Lundellii (Standl.) Killip, comb. nov. Tipuana
Lundellii Standl. Carnegie Inst. Washington Publ. 461: 6s.
1935-

Common names: Picho (Mex.); bitterwood (Br. H.); frijol-
illo (Guat.); amargoso, guacamayo (Hond.); amargo (Pan.).

VintaTico DE ESPINHO

The Vinhatico de Espinho of the Bahia region of Brazil is
a large, well-formed timber tree sometimes 100 feet tall and
four feet in diameter, of scattered occurrence on upper hill
slopes in association with the Vinhatico Castanho (Plathy-
menia reticulata Benth.). It is closely related to Chloroleucon
tortum (Mart.) Pittier (= Pithecolobium tortum Mart.), a low
branched, crooked shrub or small tree with a range extending
from northeastern Argentina through eastern Brazil, northern
South America, the West Indies, and Central America to
Baja California, Mexico. The woods of the two species are
readily separable though obviously of the same genus.




are also distinct fro
(sens. lat.). The follow
Chloroleucon vinhatleo

*Arthrosamanea daulensis ( )
Pitbecolobium daulense Spruce ﬁ
30: §86. 1875,

Macrosamanea Spruc
Pitkecalobium Spruceanum |
§90. 1875. _
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(Gray); between Coro and Alta Garaia, fl. l“a}'— 1917, Curran
2 Haman 737 (AA, Gray, type of Tabebuia chrysea Blake,
NY. US). State of Lara: between Rio Tocuyo and Carora,
, fr. Jan. 1928, H. Pittier 12613 (Gray, MBG, NY; Yale).
State of Zulia: vic. of Maracaibo, fl., fr. Dec. 1922, Piitser
10066 (Grav, NY): cultivated in vic. of Maracaibo, st. Oct,
1922, Pittier 10499 (Gray, NY).

VERNACULAR NAMES: Araguan (Pittier 12613); canada (Pt
tier 10409, 10990); penda (Pittier 70990); roble (Dugand 237,

-oble amarillo (Dugand 237, 288, 517, 711),

he above species is readily distinguishable from Cybsstax
antisypbylitica Mart. (Brazil, Argentina, Bolivia, and Peru),
which has entire leaflets, conspicuously glandular-lepidote
and sparsely ]\.uhu’uinuri and acute or broadly acute towards
the base. The inflorescence is of a paniculat'e rather than a
racemose type as found in C. chrysea. C. Donnell-Smithii has
§- f;tuhn!au- leaves and entire or somewhat irregularly serrate
L'alr:ﬁ: \]\E :‘}:, ;’r:(‘il."‘_lu.f)}]'g, above :'mtl below, except :i]cmg the

erves. inflorescence 1s a broad, open panicle; calyx bilabi-
ate and both the calyx and corolla pubescent with capi
glandular hairs. e e

oo

=

‘ ‘I_‘apebt_xig dubia (C. Wright) Britton ex Seibert, comb. nov.
? .;_.f:m';mfm: C. Wright, in Sauvalle Fl. Cub. p- 95. 1873
Tavebuia crassifolia Britto i .
£ assifoira Britton, Bull. Torr, Bot. Cl. 42: 376.
Cusa: Prov. Oriente: Guaro Riv
_~ua; Frov. Oriente: Guaro River Dam, st, Feb, 1926
1(;;;);~r :) & .Awaf.fimu 44 (NY, Yale); southeast of Holg?lin’
arren savannas, fi. Apr. 1909, 7. A. Shafer 1285 (MBG NY
t;pe of *'{a!w&ma crassifolia Britton); Moa, Baracoa 131 fr
;tug[:)ctcgl;;"z' ‘;‘ ‘{;’o:%,;z,r (\)I\}\ Without definite ltical.in':
o ot 1925 4. . Gut 99 (NY); fl. Mar,, C, Wri n.
(Gray, cotype (2) of Tecoma dubia C, Wright) el
}\ERNA;.‘ULAR NaME: Roble negro.
According to a note on the type specime I
corc : I« n of
;r;?r;yfof:a, Britton “compared [the spscimen] withT;iziza
!';”ml Ch Wright in Gray Herbarium July 25, 1g19” amz’ll
und the two plants to be conspecific. The correct cogmbina-

tion, howey. : :
i B ever, apparently was never published by Dr,
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AMERICAN TIMBERS OF THE FAMILY
BIGNONIACEAE

By Samuer J. Recorp and Rosert W. HEss

The Bignoniaceae comprise more than 100 genera and sev-
eral hundred species of general distribution in the tropics,
a few in temperate regions. A great many of the plants are
scandent shrubs or woody climbers, one of the best known
being the Trumpet Creeper cultivated in gardens. The stems
of many of the lianas are of anomalous structure, a common
form having regularly spaced deep furrows filled with phloem
wedges, the line of separation appearing on cross section like a
miniature staircase (see Solereder’s Systematic anatomy of the
dicotyledons, pp. 605-610). The plants are noted for the beauty
of their showy flowers and many are planted for decorative
purposes. There are numerous arhorescent genera and a few
of them yield timber of commercial importance.

In the New World the trees are of 16 genera, namely, Am-
phitecna, Astiantbus, Catalpa, Chilopsis, Cotema, Crescentia,
Cybistax, Ekmaniantbe, Enallagma, Jacaranda, Macrocatalpa,
Paratecoma, Parmientiera, Tabebuia, and Tecoma. They are
all tropical except Catalpa and Chilopsis. The timbers exhibit
a wide range of variation in appearance and properties. Many
are light-colored throughout, others have a distinct heartwood
in various shades of brown to olive or blackish, uniform or
more or less variegated or striped; dark specimens frequently
have an oily appearance and abundant sulphur-like deposits
(Cotema, Godmania, Paratecama, and Tabebuia in part). Luster
low to satiny. Taste bitter in Tecoma and in inner bark of
Godmania, absent or not distinctive in the others; odor sug-

gesting kerosene in Catalpa, absent or mild and not describa-

ble in the others. Density range very great; sp. gr. 0.40 to
1.2¢; texture fine to coarse; grain straight to roey or otherwise
irregular; working properties fair to excellent; durability poor
to very high.

Growth rings usually present, sometimes conspicuous; ring-porous struc-
ture occasionally present (Catalpa and Chilopsis). In diffuse-parous woods,
pores medium-sized to minute, few to numerous; commonly solitary and in
small multiples or little clusters, evenly distributed or tending to diagonal or




10 TROPICAL WOODS No. 63

concentric arrangement, Vessels with exclusively simple perforations (reticu-
late perforation plates sometimes present in certain Old World species; see
- ); spiral thickenings characterize smallest vessels of
s; tyloses common; intervascular pitting alternate,
airly coarse. Rays 1 to 8, generally 1 to 3, cells wide, often
metimes up to 5o or more cells high; distinetly hetero-
Tecoma, Facaranda in part, weakly so in Catalpa,
;, mostly hon*.ngunr:uus in the orhcrs; small cubical
. ; stenocalyx, otherwise apparently absent; pits to
and round o rather large, oval to irregular (e.g., Calalpa);
mes unilaterally compound. Wood parenchyma sparsé to
1t; paratracheal, narrow to coarse aliform to confluentin narrow
short to concentric bands; often finely terminal; no crystals seen.
ers with thin to very thick and gelatinous walls; septate in Mae-
afpa and in Cybistax in part; pits simple or more or less distinetly
bordered. Ripple marks present in Cotema, Crescentia, Cybistax, Godmania,
Paratecoma, and Tabebusa; 80 to 140 per inch; regular to irregular; all ele-
ments involved; secondary seriation often distinct with lens in the bands of
2-celled parenchyma strands. No gum ducts seen.

Astianthus viminalis (H.B.K.) Baill., the only species, is a
tree sometimes 5o feet high growing on sand bars along
streams from southern Mexico to Gualdn, Guatemala. The
simple, linear leaves are ternately whorled; the yellow flowers
are borne in loose terminal panicled cymes; the small linear
capsule contains numerous small broad-winged seeds. So far

as knnwn,_ Fhe timber is not utilized for any special purpose
because of its scarcity.

¥ 7 13 It

The following description is based upon a small twig fr i
T : | - om a herba
specimen supplied by R. J. Seibert from the !\flisscmrig BotanicaleGn::il;ﬁ
lur:_-.f. sm::ll‘ (6ou), numerous, fairly well distributed, often in short radial
multiples, Vessels with simple perforations; walls finely striate; pits alter-
nate, very small (4.54). Rays uniseriate and biseriate and up to go cells high;
decidedly heterogeneous, with high margins of square and upright cells; p‘:t;
to \l-:s:acls very small. Wood parenchyma sparingly paratracheal. Wood it'lbtrs
with very y indisti f ]

;msrm,cr} numerous, very small, indistinctly bordered pits. Ripple marks

Amphitecna macrophylla (Seem.) Miers is a shrub or small
tree, closely related to Enallagma, of restricted occurrence in
f[}‘ae mountainous forests of southern Mexico and Guatemala

hell‘argc, simple, alternate, nearly sessile leaves are clustered
;t the ends of the branches; the long-pedicellate greenish
t}?w?rslare borne on short bracteate shoots on the old wood;

e fruit resembles Cacao (Theobroma) and the seeds, wh-ici};
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are without wings, are imbedded in pulp. There are no known
uses for the timber. The wood has not been studied.

Common NaME: Huiro de montana.

Catalpa, excluding the section Macrocatalpa as a separate
genus, is composed of four species of deciduous trees of the
north temperate zone, two occurring in Japan and northern
China, the others of limited natural distribution in the south-
eastern quarter of the United States, though rather widely
cultivated. They have stout twigs without a terminal bud;
the large to very large leaves are typically in whorls of three;
the flowers are conspicuous in terminal panicles; the fruit is
a long, 2-valved capsule containing numerous flat, hairy-
winged seeds. '

Catalpa bignonioides Walt., often called Indian bean, is
typically a short, stout-boled tree, with a spreading crown,
rarely attaining a height of 6o feet. It is planted for decorative
purposes and is hardy as far north as eastern New England.
It is of no importance as a source of timber. C. speciosa
Warder, generally known as the Hardy Catalpa, is a forest
tree, said to attain a maximum height of 120 feet with a tall
straight trunk upward of 5o inches in diameter on fertile
bottomlands in the lower Ohio River region. The easily
worked, durable timber has never been available in sufficient
quantity to be a factor in the market, but it served as a back-
ground for the commercial exploitation of the species for
forest plantations. Thirty to forty years ago no other tree was
so generally and indiscriminately recommended for planting
in the Middle West. Some of the plantations have proved
successful, but a larger number have, for various reasons,
been partial or complete failures. The principal use for the
product is for fence posts and fuel.

Heartwood light brown, sometimes tinged with olive;
sapwood nearly white, tending to discolor and merging gradu-
ally in the heartwood. Luster fairly high. Odor suggesting
kerosene; taste not distinctive. Light and soft; sp. gr. (air-
dry) 0.40 to 0.45; weight 25 to 28 Ibs. per cu. fE:.; texture
medium to coarse; grain generally straight; very easy to work,
finishing smoothly, holds place well when manufactured;
durability good to fair.




ki
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Ring-porous; larger pores visible, in rather wide band; pores in late wood
multiples and clusters, associated with parenchyma and
ceular bands near periphery of growth rings. Vessels with
all vessels with spiral thickenings; tyloses abundant;
alternate. Rays mostly 2 to 4 cells wide (few uniseri-
ells hizh: weakly hetérogeneous; pits to vessels moderately
sular. Wood parenchyma paratracheal, sparse to fairly
s of growth ring. Wood fibers. thin-walled, non-

small to minut

Common NaMES: Bean tree, bois puant, catalpa (common,
hardy, western), catawba, cigar tree, Indian bean, I. cigar
tree, -}‘r]\ak.‘,?\,-‘:: bean, Shawnee wood ll_]iﬁ‘k)

Chilopsis, with a single species, C. /inearis (Cav.) Sweet

(=C. saligna Don), is a small deciduous tree, sometimes 30
feet high with a short trunk a foot or more in diameter, grow-
ing along arroyos and in depressions in the desert n south-
western United States and northern Mexico. The showy,
sweet-scented flowers, the long seed pods, and the rather soft
11‘.—u,\'.:m_\h wood resemble Catalpa, but the narrow leaves and
slender branches suggest Salrx, hence the usual American
name of Desert Willow or Flowering Willow. The pliable
withes are used locally for making baskets and the stems
supply a limited amount of post timber and fuel.
o el b e
not sharply demarcated from the t]:;?\ ﬂl-i,g;;;}-cc(i:l;tr”gt i
wood. Luster rather high. Slightly odorns but " }3:3}3-
distinctive taste. Wood Ll'l‘l(ld&l‘ﬂttt':l\.: 1'1;.{h£ b‘u; h d'wjt 5
(air-dry) 0.60; weight about 38 lbs Ber. ’g‘ : e 0
R el g ol v Jo 1bs. per C}l. t.§ texture coarsp,
grain ge y straight; working properties excellent; durabil-
ity good. Of no commercial possibilities, ’

Growth rings distinct. Pores small and b s} i
25 ¢ 5 i arely visible t 3
;r:; ‘l::r ;Es disti ;ct mn:n;_- arrangement of Iarﬁcr pores ?nn;::?;c:vz::ln:;?!u:i
pores and parenchyma at terminus of growth ring; i i
part variable in size; solitary and in small multipl i al e
diagonal arrangement. Tyloses abund e s L e G
_ - Tylos ant. Minute vessels with spi i
eni ans: ;{nys 1 to 3 cells s_wdc and up to 7o, comrnonlyc?::sst:;:h.;;pg:li dl:'m::
:‘hc:'lm : ﬂﬂl‘o.gm"o_“s; pits to vessels medium sized, rounded. Wood : a:En:
yma mostly sparingly paratracheal, becoming fairly plentiful in bsnd of

minute W } i
ihngh aﬁ:ﬁt. ood fibers with rather thin walls and very small pits, Ripple
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Common Names: Catalpa willow, desert willow, flowering
willow, Spanish willow (U.S.A.); mimbre (Mex.).

Cotema, with four species of little trees rarely 25 feet high,
is limited in distribution to eastern Cuba. The leaves are
typically 3-s-foliolate, with slender petioles; the rather large,
long-pedicelled flowers are solitary or in small axillary clus-
ters; the slender terete capsule is curved or coiled; the thin,
oblong seeds are winged at each end. The only specimen avail-
able (Yale 16261; Bucher go) was collected near Santiago de
Cuba by G. C. Bucher with leaves and fruits determined by
Juén T. Roig as C. spiralis (C. Wr.) Britt. & Wils. (= Tecoma
spiralis C. Wright). The wood belongs in the Lapacho group
of Tabebuia; it apparently is not utilized because of the small
size and scarcity of the trees.

Heartwood brown, strongly marked with yellowish green
vessel deposits (lapachol compound); distinct but not very
sharply demarcated from the brownish sapwood. Luster
rather low. Very hard and heavy; texture fine and uniform;
grain fairly straight; not easy to work, but finishing very
smoothly; a yellow dust arises in sawing; durability high.

Growth rings present. Pores very small, barely visible because of deposits;
rather numerous but not crowded; solitary and in pairs, occasionally in short
radial multiples, fairly evenly distributed. Intervascular pitting fine, alter-
nate. Rays uniscriate or more often biseriate and up to 10 cells high; homo-
geneous; storied; pits to vessels small, Wood parenchyma sparingly para-
tracheal and sometimes aliform and confluent; also in concentric lines or
narrow bands at irregular intervals which in some instances may correspond
to seasonal growths. Wood fibers with very thick, gelatinous walls and small
lumen; pits with very small borders. Ripple marks fairly regular; about 140
per inch. No gum ducts seen.

Crescentia, with a few species of small to medium-sized,
irregular, evergreen trees, is widely distributed in tropical
America and commonly planted there and in the Old World
for the gourd-like fruits. The best known species is C. Cujete
L., the Calabash tree, with a short trunk, crooked limbs, and
often drooping branches. The leaves are simple, obovate or
spatulate (in C. alata H.B.K. they are trifoliolate, with winged
petiole), and generally borne in irregularly spaced fascicles;
the purple-blotched yellowish flowers appear singly or in clus-
ters in the leaf axils or along the larger branches; the fruits,
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which are large and borne close to the trunk, have a thin skin
over a woody shell inclosing a mass of pulp and seeds. The
shells are used b\ the natives for making cups, dishes, and
other household utensils and some of them are ornately carved
or painted. The firm, tough timber is used for the ribs and
knees of small boats (for which the natural shapes of the limbs
are peculiarly suited), hubs and felloes of wheels, and for
saddle-trees, firewood, and charcoal.

Wood nearly white when fresh, becoming pale brownish
with fine darker markings of parenchyma; sapwood not
clearly defined. Luster medium. Without distinctive odor or
taste. Of medium density; sp. gr. (air-dry) 0.60 to ©.71;
weight 37 to 44 Ibs. per cu. ft.; texture medium, though ap-
pearing coarse; grain generally irregular; fairly easy to work
finishing smoothly, does not split readily; is poorly resistant
to decay. Of no export possibilities.

E;row'rh rings present. Pores not distinct without lens, rather numerous;
solitary and in small multiples, well distributed or with tendency to &iagonai
or zonate arrangement. Vessel lines distinct because of parcnﬁh')‘ma. Rays 1
L:,,;U':f;::ﬁnd“‘ 3 cel.is‘s.wlde and up to 25, usually less than 1¢, cells high;
broad sbhor oc weneieg SRty b
centric bands; sometimes also ﬁntji‘:nte;xii;?r{:r e COE_"SC-W“CCI s

Ao : ely - Wood fibers with very small
pits. Ripple marks irregular and indistinct, about 120 per inch; all elements

more or less storied.

Common Names: Calabash, wild calabash (Br. W 1.);
giira, g. cimarrona, totuma (Cuba); higuero (P.R.); a;:aia];ass';e’
¢. marron (Haiti, Fr. W.1); ayal, ayele, ciridn cua?stecomat ;
cp:_aa‘;teco‘{natl, cuautecomate, cuiro, cujete, gu’aje, cirial .
ciridn, giiiro, huajericidn, huas, huiro, jayacaste j{gc.aro 1 i %
morro, pog, tecomate, t. ayele, tecomatl (Mex?)' mor;'ouc ;
guacalero (Gn_at.}; cuchara, cutuco, guacal, huac;tl 'icarson}'
dle—l cuch'ara, j. de gua(’:al, morg-ito, morro (Sahi.jl- jic;r:]c;
E ori:]c.i:), calabacero, feru~!u-5-uo, Jicaro, kuakri, me r,nékuru
t:;r; as-? Egnlfm) g(;:al:;)btaufﬁ; Ji&a:ro, )palc;l dt;; calabaza, ;.: de tur-,-
_ > : an.); calabazo, mate, totum
Ef;;fénci?tf;:; m&tumo, cucharo, giiiro, taparitc;, tapal-:loc:
cabaceira, coité, At L‘E&ﬁin'l"ié‘gq’ i)

A - . - LA e . ieir
ggt{z,)gut-teseira, cujeté (Braz.); ibird-ac4-hi4 (Pgigfjia?na:aur?
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Cybistax, with four or five species of small to large trees, is
widely but irregularly dispersed in tropical America. The
leaves are opposite or sub-opposite, digitate, with 5 to 9,
usually 7, leaflets; the golden yellow, rarely greenish, flowers
are borne in contracted or large open terminal inflorescences;
the capsule is linear-oblong, with 10 to 16 ridges on the
coriaceous valves; the broadly heart-shaped seeds are sur-
rounded with a large thin wing.

Cybistax Sprucei K. Sch., native to the Andean region of
Peru, is cultivated for its leaves which are a source of a blue
dye used as a substitute for indigo. C. antisyphilitica Mart.
occurs in eastern Brazil and Misiones, Argentina. According
to Pio Corréa (Diccionario dos plantes uteis do Brasil, Vol. 11,
p. 61), it attains moderate size and supplies white, coarse-
textured timber of medium density (sp. gr. 0.57 to 0.63)
which is utilized locally for interior construction and boxes.
The leaves and bark are employed medicinally. There are no
wood samples available for this study.

Common NamEes: Caroba de flér verde, carobeira, cinco
chagas, ipé branco, i. de flor verde, i. mérim, i. pardo, jaca-
rand4 (Braz.); lapacho blanco (Arg.); yangua (Peru).

Cybistax Donnell-Smithii (Rose) Seibert (= Tabebuia Don-
nell-Smithii Rose) is a large tree with a long smooth trunk
often four feet in diameter, occurring in southern Mexico,
Guatemala, Salvador, and Honduras. The large, digitately
compound leaves are deciduous; the yellow flowers appear
before the new leaves and are borne in great pyramidal pani-
cles, and the trees, “standing out against the sky like golden
clouds,” are considered the most beautiful in the region. The
timber has been in the export trade for many years and was
formerly known in the furniture industry by the incorrect
designation of White Mahogany, but now by its proper name,
Primavera. The wood finishes to resemble Ceylon Satinwood
(Chloroxylon) and its principal use is in the form of veneers
for cabinet work. The timber can be had in large logs, usually
free of defects, but the annual imports into the United States
are not very great.

Color yellowish white to light yellowish brown throughout,
often more or less striped. Luster fairly high. Odorless and
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rasteless. Light in weight, but firm; sp. gr- (airfdry) 0.45 to
o %< g weicht 28 to 34 Ibs. per cu. ft.; texture medium to rather
coarse: grain straight to finely and attractively roey; easy to
work, finishing smoothly, does not check badly in drying,

holds its place well when manufactured; is poorly resistant to

decay.

s present. Pores large to small, the largest barely distinet with-
ene: rather numerous; solitary and in small multiples and less ofteniin
clusters, sometimes in irregular diagonal or tangential arrangement.
lines fine but distinct. Tyloses present. Rays 1 to 8, mostly 4 t0.6, cells
wnd up to 30, commonly less than 20, cells high; homogencous; ray-
1 often unilaterally compound. Wood parenchyma rather spar-

ieal, sometimes diagonally or tangentially confluent for short
\ finely terminal, Wood fibers with medium walls; occasionally
s small. Ripple marks irregular, barely visible; 83 to 100 per inch;
nts involved.

Larow

Commoxn samEes: Primavera (Trade); duranga, palo blanco,
primavera (Mex.); copal, palo blanco (Guat.); cortez, c.
blanco (Salv.); San Judn (Hond.).

Cvbistax chrysea (Blake) Seibert (= Tabebuia chrysea Blake)
is a common deciduous tree, up to 6o, rarely to 8o, feet tall,
with a large crown supported by a stout, erect trunk some-
times three feet in diameter, apparently restricted in distribu-
tion to northern Colombia and northwestern Venezuela. The
bark is rough and gray; the leaves are large, digitate, with five
grayish green, rough, crenate leaflets covered with stellate
pubescence; the profuse golden yellow flowers are borne in
dense terminal racemes just before the advent of the new
leaves; the capsules are 12 to 20 inches long and contain
hundreds of white, flat, winged seeds. The timber is of good
quality and according to L. Williams (Maderas ecinomicas de
Venezuela, p. 89) is used for cabinet work, carpentry, railway
crossties, and naval construction. It is worthy of c:)nsider;{-
tion for the same purposes as Primavera and as a substitute
for the brownish shades of Satinwood.

Shi-le?t:uod bro.wm.sh yellow, with a golden luster; rather

rply demarcated from the thick whitish sapwood. Odorless
.and tasteless, Moderately hard and heavy; sp. gr. (air-dry)
0.65 t0 0.70; weight 40 to 44 Ibs. per cu. ft.; texture uniform '-
medium; grain finely roey; does not check badly in dr-y'mg,;
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easy to work, finishing smoothly and taking a lustrous polish.
Suitable for fine furniture. .

Growth rings distinct, Pores small to medium-sized, the largest near limitof
vision; more numerous in early wood; often in small multiples and occasion-
ally in clusters, with tendency to diagonal arrangement. Tyloses common to
abundant. Intervascular pitting fine to medium (6 to 8g), alternate, Rays 1
to 3, sometimes 4, cells wide and up to 15 cells high; homogencous; irregularly
storied; pits to vessels small. Wood parenchyma sparingly paratracheal, oc-
casionally aliform; also terminal in a band 1 to 4 cells wide. Wood fibers
septate, at least in part; pits very small. Ripple marks irregular; 110 to 120
per inch.

Common NamEs: Roble, r. amarillo (Col.); aragudn, canada,
penda (Venez.).

Ekmanianthe is a genus proposed by Urban in 1924 for
two species of West Indian trees segregated from Tecoma. E.
longifolia (Gris.) Urb. grows in the rocky uplands of central
Cuba and in Haiti; E. actinopbylla (Gris.) Urb. occurs in
western Cuba, where it is known as Roble Caimén. The tim-
ber is of good quality, but appears to be scarce. The only
available authentic wood sample (Yale 13572) is of the second
species and was collected by Alberto J. Fors, Pinar del Rio,
with herbarium material determined by Judn T. Roig.

Heartwood brown, with lighter and darker stripes appear-
ing as seasonal growth layers; has a slightly waxy appearance;

sapwood not seen. Superficially dull, but with golden luster

below. Tasteless, but with mild odor. Very hard, heavy,
tough, and strong; texture medium, grain somewhat roey;
not very difficult to work, taking a high polish; is probably
durable under exposure.

Growth rings present, Pores very small to medium, scarcely distinct with-
out lens, rather numerous; solitary and in small multiples and clusters, ir-
regularly distributed, with tendency to local zonation. Tyloses present; no
lapachol compound seen, Rays 1 to 3 cells wide and up to 20, commonly less
than 13, cclls‘;:i)gh; homogeneous; pits to vessels rather small, rounded. Wood
parenchyma rather sparingly paratracheal, occasionally short aliform; also
finely terminal. Wood fibers, especially in late wood, with very thick, gelat-
inous walls. Ripple marks absent.

Common ~ames: Roble caimdn, r. real (Cuba); chéne a
glandes (Haiti).
Enallagma, with several species of small trees or shrubs,




3

18

TROPICAL WOODS No. 63

oceurs in southern Florida, the West Indies, sou thern Mexlca?,
Central America, and northern South America. The genus is
closely related to Crescentia, but the simple leaves are of a

1 H e
LIIEC

rent shape and are alternate instead of fascicled; the

fAowers are large, with long peduncles, and borne singly or in

small clusters, terminal or axillary;
like. The most widely distributed species 1s E. /latifolia (Mill,)
Small (= Crescentia latifolia Mill.=C. cucurbitina L.), a tree
sometimes 35 feet tall, common on lowlands, especially in
tidal swamps. The tough and strong wood is used to a very
limited extent in making ox yokes, plows, and handles.
Wood not distinctively colored when fresh, becoming pale
brownish with an orange hue upon exposure. Luster medium.
Odorless and tasteless. Moderately hard and heavy; texture
coarse, at least in appearance; grain variable; easy to work,
poorly resistant to decay. Of no commercial possibilities.

the fruit is large and gourd-

Growth rings present. Pores not distinct without lens, rather numerous;

ums
rour

con

ent into broad concentric bands:

marks local or very irregular.

solitary and in pairs, less often in larger multples, well distributed, Rays
te and up to 15 cells high; homogeneous; pits to vessels small,
ed. Wood: parenchyma abundant, coarse-celled; short aliform and

often also finely terminal. Ripple

Common namEes: Black calabash (Florida, B.W.1.); giiira,

g. boba, g. de olor,

(P.R.); calebasse zombe (Haiti):
huiro de montafa, jicarillo (Mex.); calabash, wild calabash
(Br. H.); morito del rio (Guat.); cacao silvestre, gsii-krd

(C.R.); tutumillo, tutumito (Pan
Godmania, w
from southern

magiiira, masgtira (Cuba): higuerillo

calabash (Trin.); higuerillo,

: ; .); camuro, taparito (Venez.).
ith two species of small trees, is distributed
Mexico to the Amazon region of Brazil, The

common species is G. aesculifolia (H.B.K.) Standl. (=G.

macrocarpa Hemsl.), a tre

e rarely over 25 feet high occurring

from British Guiana to Mexico, The leaves a ite 15
stalked, digitately compound wi re opposite, long

small, variously colored flowers
the pods are very long, slend
tain numerous flat seeds with a
The tree is not utili

Heartwood dull yellow-brown, becoming darker upon ex-

th 5 to g leaflets; the rather
are borne in dense corymbs;

er, and spirally curved and con-

long thin wing at each end.
zed for any special purposes. N
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posure; sharply demarcated from the lustrous pale brownish
sapwood. Without distinctive odor, but with mild spicy taste
(inner bark very bitter). Heartwood moderately hard and
heavy, sapwood considerably lighter; texture medium; grain
irregular to roey; easy to work, finishing smoothly; appears
highly resistant to decay.

Growth rings usually present. Pores 100 to 1254, indistinct without lens,
numerous; solitary and in small multiples, in irregular diagonal to broken
ulmiform arrangement. Vessel lines often distinct because of dark gummy
deposits. Vascular pits small (4 to gu), alternate. Rays 1 to 3 cells wide and
up to 1o cells high; uniseriates few, very low, heterogeneous, the others
homogeneous; orange-brown gum abundant; pits to vessels small (4.5 to
6p), rounded. Wood parenchyma abundant; about pores and joining them
into rather wide, irregular, wavy, broken tangential bands composing a third
to half of the ground mass; sometimes in a fairly regular concentric pore-
and-parenchyma band demarcating a growth ring; strands mostly with 2,
sometimes 4, cells; fusiform cells also present. Wood fibers with indistinctly
bordered pits. Ripple marks regular to irregular; about 100 per inch; all
elements storied.

Common Names: Cacho de toro, hoco, joco, roble (Mex.);
palo blanco, sefiorita (Guat.); cortéz blanco (Salv.); corteza
de chivo (C.R.); araguaney de sabana, cacho de chivo, c. de
venado, cornicabro, cuerno de cabra, sabanero (Venez.).

Jacaranda, with numerous species of shrubs and small to
large trees, is widely distributed in tropical America, though
most of the representatives are Brazilian. The leaves are
opposite, typically bipinnate with numerous small leaflets;
the large blue or violet flowers are commonly borne in ter-
minal panicles; the fruit is a rounded and compressed woody
capsule with winged seeds. The plants are highly ornamental
because of their foliage and flowers and a few of them supply
useful timber. Jacaranda coerulea (L.) Gris. (=. Sagreana
DC.) attains a maximum height of 40 feet in the Bahamas,
where it is known as Boxwood, Cancer Tree, and What
O’clock. It is also reported from Martinique, and from Cuba
where it is called Abey and Abey Macho. The timber is
yellowish white, hard, moderately heavy (sp. gr. 0.72), fine-
textured, and easy to work, and is used for carpentry in rural
districts, Other species producing woods of this type are .
arborea Urb., J. mimosifolia D. Don (=Y. ovalifolta R. Br.),
and 7. rbombifolia G.F.W. Mey. (=J. filicifolia |Anders.] D.
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Don). All have numerous small, tangentially arranged pores
and uniseriate, homogeneous rays.

The name Caroba is applied to various species of Yacaranda
in Brazil and Argentina, notably ¥. caroba DC. and 7. semi-

serrata Cham. They are said to be trees 30 to 60 feet tall and
16 to 30 inches in diameter, supplying some lumber for car-

3L

pentry, though the principal uses are for fuel and charcoal.
The woods are vellowish white or grayish, with fine brown
parenchyma and vessel lines producing a distinct pattern on
the tangential surface. They are rather light and soft (sp.
gr. about 0.55), not very strong, brittle, straight-grained, fine-
textured, easy to work, and finishing smoothly. Adistinguish-
ing feature of this group is that the rays, which are'1 to 3
cells wide, are definitely heterogeneous.

The best known and most widely distributed species is
Jacaranda copaia (Aubl)) D. Don; it is a tall tree with pins
nate leaves sometimes nearly five feet long and is very showy
when covered with abundant panicles of blue or purplish
flowers. It is distributed from British Honduras to Brazil.
Huber (Bol. Mus. Goeldi 6: 202) says that it occurs in the up-
land forests of the Amazon region, where it is known as
Caroba do Matto and Parapard, and supplies a soft white
wood often mistaken for Marupd (Simaruba). According to
Heyder (Tropical Woods 3:%), the tree is common in the mixed
hardwood forests thri mghout British Guiana, making its best
growth on the coastal reefs and along the banks of the Fsse
quibo, Demerara, Berbice, and Corentyne rivers, particularly
near their mouths. A total height of 80 feet is common and 1s
often exceeded. The distance from the root to the first large
branch varies from 18 to 48 feet, occasionally more, The diam-
eters range from 6 to 30 inches. Some of the tallest trees are
often very slender, while those with the largest diameter may
be comparatively short. The supply of the timber is abundant
and the growth is rapid. Owing to the lightness of the wood
the logs are used by the Indians and others to add buoyanecy
to rafts of heavier timber. Other uses are for making corials,

or buck shells, cheap coffins, match sticks or splints, boxes,

and houses. The wood is perishable in contact with the gro

or exposed to the weather, but is suitable for all sorts of in-
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terior work where cheap material is required. A suggested use
is paper pulp.

The following description applies particularly to the woods
of Facaranda copaia and G. rbombifolia. Color oatmeal to
dingy white throughout, with prominent brown vessel lines.
Luster rather high. Odorless and tasteless. Light in weight but
firm; sp. gr. (air-dry) 0.40 to 0.50; weight 25 to 31 lbs. per cu.
ft.; texture medium to coarse, uniform; grain straight; very
easily worked, but saws woolly when fresh, finishes smoothly,
holds nails firmly; perishable in contact with the ground.

Growth rings, if present, often poorly defined. Pores readily visible, rather
few; solitary and more or less often in small multiples, evenly distributed.

‘Rays mostly 2 to 4 cells wide and up to 4o, rarely to 6o, cells high; homogene-

oous, with occasional irregular marginal cells; pits to vessels rather large, Wood

;gvilreﬁchyma distinct with lens; long, narrow aliform, sometimes confluent.

ood fibers with numerous rather large pits. Ripple marks absent or local
and irregular.

Common ~NaMES: Boxwood, cancer tree, what o’clock

(Bah.); abey, a. macho (Cuba); I’abbe blanc, I'a. franc

(Haiti); samarapa (Br. H.); gallinazo (C.R.); palo de buba
(Pan.); caballitos, caco, chingali, gualanday, pavito (Col.);

abey, amuscu, 4rbol de roseto, chingali, cupay, guarupa,

nogal blanco, saca-candela (Venez.); fotui, futi, phootee,

sand trysil (Br. G.); alieskie-ie, a. wewe, diamilikie, fettejie,

foete-ie, footee, futi, gobaia, jaivie, jawie, jassie-hoehoe,
jessie-noedol, kabana, kandra-hoedoe, koepaja, kopaia, koro-
balli, maja-ariran, mari-mari, tjoekoenda, totui (Sur.); bois a
pian, copaia, c. des chantiers, faux simarouba, onguent-pian
(Fr. G.); barbatimdo, camboatd pequena, camboté, carauba,
caroba, ¢. do campo, c. do carrasco, ¢, do matto, ¢. mifda,
c. preta, c. roxa, carobeira, carobinho, c. do campo, c. do
matto, ¢. guassd, carobossl, casco de cavalho, jacarandd
caroba, j. da serra, j. mimosa, j. preto, marupatba, parapard,
p- guass, simaruba copaia, s. falsa (Braz.); caroba, jaca-
randd, nazare, tarco (Arg.); amchiponga, ishpingo, ishtdpi,
paravisco, solimén del monte (Peru).

Macrocatalpa includes a few closely related species of small
to medium-sized evergreen trees occurring in the West Indies.
The group is generally included as a section of Catalpa, but
Britton (Fourn. N. Y. Bot. Gard. 19: 8. 1918) considers it a
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distinct genus and his classification is convenient for use in
describing the woods.

Macrocatalpa punctata (Gris.) Britt. (=Catalpa punctata
Gris.) occurs in the Bahamas, where it is sometimes 3¢ feet
tall, and in Cuba, where it is common in lowlands and river
swamps, but is usually not over 25 feet high. It has highly
fragrant yellow flowers, long, slender pods, and linear seeds,
The lead-colored wood has a distinctive odor when fresh and is
used to a minor extent for small structural work. M. longissima
(Jacq.) Britt. (=Catalpa longissima Jacq.) also occurs in
Cuba, but is at its best in Haiti where it is highly esteemed
locally for carpentry, flooring, and furniture. The logs avail-
able are 12 to 18 inches in diameter and the supply is too
fimited to permit development of an export trade.

. The wood is like that of Catalpa in many ways but differs in the following
important details: Diffuse-porous; pores solitary and in short, occasionally
tong, radial multiples, well distributed. Vessels without spirals. Rays hetero-
geneous, many of the cells square. Wood parenchyma sparingly paratracheal

sometimes finely terminal. Wood fibers septate, - i

Common Names: Roble de olor (Cuba); roble (Dom. R.);

hr.;alché_nc, chéne (Haiti); chéne de Antilles (Mart.); rande-
gonde (Guad.). :
Paratecoma, with only one species, P. peroba (Record)
Kuhlm. (=Tecoma peroba Record =P, diandra Kuhlm ), is a
large and important forest tree of eastern Brazil (see Bol
Servigo Florestal do Brasil, Rio de Janeiro, 1931). It atta-':,
4 maximum height of about 130 feet, with a,slen-de:: symm tl 'S
cal bole about g5 feet long and 60 inches in diamete‘ryand f:ol;lr_
ered with a distinctly ridged, yellowish bark. The leaves ar;
ﬂ;{;;stt‘t,ﬁi1g1tately compound with 3 to 7, mostly s, serrate
th;:: T‘ii’i: ‘:: l;mﬂg;tt:elig(iiﬂ\i::drs are bmine in terminal panicles;
. 1 S
flat, entire-winged seeds. Thelr tim%i:' ?scg;let:a:fl'::hge tl;ig;??;s

1 me usually applied to species of ALep;
sperma. It is used for interior trim in the bettgr classoof hiﬁf::
2

high-grade furniture. Small
W York and a cabinetmaker
wish, moderately hard wood

shipments have been made to N
there says of it: “Peroba is 4 yell::
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obtained in logs sometimes 3o inches through. It takes stain
fairly well, is of about the color of G::eenheart, and has a tex-
ture suggesting Santo Domingo Satinwood. If not properly
dried it is likely to check when exposed to warm temperatures.
Experienced workmen are careful to avoid the splinters which
they believe to be poisonous.” . ‘ .

Heartwood light olive, with a yellowish, greenish, or reddish
hue, sometimes indistinctly striped; sharply demarcated from
the white or yellowish sapwood. Fairly lustrous. Odor and
taste not distinctive. Moderately hard and heavy; sp. gr.
(air-dry) 0.70 to 0.83; weight 43 to 52 lbs. per cu. ft.; texture
medium; grain straight to roey or curly; not difficult to work,
finishing smoothly and attractively; is highly durable. An
excellent wood with export possibilities.

Growth rings present. Pores near limit of vision, numerous, crowded in
places; solitary and in small multiples, rather irregularly distributed, with
tendency to diagonal arrangement. Tyloses abundant; lapachol compound
sparingly present. Rays 1 to 3, mostly 2, cells wide and up to 35, generally
less than 25, cells high; homogeneous or nearly so; pits to vessels medium-
sized, rounded. Wood parenchyma sparingly vasicentric and fincly terminal.
Wood fibers with thick, gelatinous walls; oily deposits common. Ripple marks
irregular, barely visible with lens, go to g§ per inch; all elements more or less
1n seriation,

CommoNn NaMES: Ipé peroba, peroba, p. amarella, p. branca,
p- do campo, p. manchada, p. reseca, p. tigrinha, p. tremida,
p- verdadeira (Braz.).

Parmentiera, with five described species of shrubs or trees
sometimes 40 feet high, is apparently limited to southern
Mexico and Central America. The branches are often armed
with short, incurved spines; the alternate or subopposite
leaves are typically trifoliolate; the large greenish flowers are
borne singly or in clusters along the main stem and larger
branches; the fruit is gourd-like. There are two Mexican
species, the better-known being P. edulis DC., often culti-
vated there and in Central America for its short, thick, yellow-
ish green fruit which is sweet and edible either raw or cooked.
There are three species in southern Central America. P. cerei-
fera Seem. is of rather frequent occurrence in the forests on the
Atlantic side of Panama, and suggests a very large shrub as
it is usually branched almost to the base. The pendant, smooth
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and vellowish fruits look like long wax candles and have
apple-like odor; they are said to provide excellent {eed fo
cattle. So far as known, the woods of the several species
Parmentiera are not utilized for any special purposes. =

The only sample available (Yale 12023; Cooper 402)
from the type of Parmentiera macrophylla Standl., a small &
discovered by G. Proctor Cooper in the Province of Bocas)
Toro, Panama. Sapwood pale yellowish brown wi
greenish tinge; heartwood not seen. Fairly lustrous. Odo
and tasteless. Hard, heavy, tough, and strong; texture fir
grain irregular; not difficult to work; durability presumak
low. Of no commercial possibilities.

Growth rings present. Pores scarcely visible with lens, rather numerouss
solitary and in pairs, well distributed. Rays uniseriate and biseriate and'up
Is high; hamogeneous; pits to vessels small, rounded, Wood parenchyma_"a.

isible to unaided eye; narrow and long aliform and confluent; also!
1al. Wood fibers with thick gelatinous walls. Ripple marks absent

:al and irregular,

Common Names: Cat, catcuuk, chote, cuachilote, cuajilote,
guajilote, gueto-xiga, juajilote, kaat, kat, pepina, xkat-cunc
(Mex.); cow okra (Br. H.); cuajilote (Cent. Am.); candle tree,
palo de velas, wild calabash (Pan.). i

'Tabebuia is a large and important genus of trees of general
distribution throughout the whole of tropical America, Some.
botanists include in it only the comparatively few species
having simple leaves, placing those with trifoliolate and
quinquifoliolate leaves in a different genus, Tecoma. but this is
not a natural division and separates otherwise clos:el related
forms. Moreover there are intermediate forms. S rg e and
Sandwith (Kew Bulletin, 1932, p- 18) say: "Rt;hdir %;{iﬂ:'!
Deutsch. Dendr. Ges. 1913, 262) accepted the genus 7. a&eéui'a--
in the same sense as Bentham and Hooker, and showed th.at
the genus Tecoma Juss, ( 1789), which originally covered spe-

cies of three genera, namely. § :

Vs Stenolobium D. Don, Ca :
Lour., and Tabebuia on, Campsis
Srmofoé:'um."a “ouia Gomes, should properly be applied to

Tabebuia, in the sense used here. ; : e
ple, unifoliclate, and digimt:i;,e’ includes species with

d a ely compound leaves
Tecoma (= Stenolobium) comprises species with pinn‘za,tw;l lea
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i i or a
The material at hand, th‘q_augh abundant, 13 ngﬁ:uﬁiﬁ;ﬁ;g (t: aftion
comprehensive systematic treatment, arll:;o e
followed has an economic rather than a tan]; T
herbarium vouchers for the woods have be

examined by R. J. Selge:'t. o
g lesignations and type he groups &
lo;}:e(?)es\%hite cedar, Tabebuia insignts (Miq.) Sandw., V;“"

; - le brownish, medium-weight timber
monophylla Sandw., a pale 5 § e
of the Guianas; (2) Roble, 7. pe?ffapb)’”“: a brownistl, p
cratély hard wood resembling plain-sawn Oak, occurring .rom
the West Indies and Mexico to northern South America; (3}?1
Lapacho, a large, widely distributed group of species Wit
olive_brown, more or less oily, very dense timbers containing
an abundance of sulphur-like deposits (lapachol compound);
(4) miscellaneous. .

White cedar group.—Apparently there are two species and
one variety of South American trees involved in this group.
Tabebuia agquatalis (E. Mey.) Spr. & Saqdw. (=C,'auralm
fluviatalis [Aubl.] Splitg.) is said by Sandwith (Pulle’s Flora
of Suriname 4: 2: 70) to be a small tree or a shrub distributed
from the Guianas to Pard and Maranhdo, Brazil. According to
Bertin (Les bois de la Guyane francaise, p. 73), the species,
known as Bois Blanchet, attains large size, upward of three
feet in diameter and over 100 feet in height, on inundated
savannas in French Guiana. The leaves are alternate, digitate,
with five leaflets; the white flowers are borne in dichotomous
cymes on the old branches; the capsule is cylindrical, 2-valved,
and contains numerous seeds with oblong wings. Since Sand-
with (loc. cit.) says the seeds of this species are “almost sub-
orbicular, wholly coriaceous,” it may be that the Bois Blan-
chet is Tabebuia insignis (Miq.) Sandw. The wood (Yale
12735; Bertin 3o11) closely resembles the White Cedar of
British Guiana.

There are no authentic specimens of Tabebuia insignis in the
Yale collections. The tree is said to be of small to medium size
' swamp forests and wet savannas of the Amazonian region
?f Venezuela, the Guianas, and Brazil. The leaves are 3__.'_1‘
dae.!r‘iosleaite;l the ﬂowers- are white; the shortly linear capsule is

v lepidote; the seeds are transversely oblong, with

No. 63

ps treated are as fol-

road membranous wings.
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The tree commonly known as White Cedar in ._B
Guiana, probably because of the res?m.bla:nct: qf th-'e..
vo that of Cedrela, differs from T a&ezﬂ*m_a insignis only--m 1av-
ine constantly a single large leaflet articulated to the petiole.
It is sometimes considered a distinct species (7. longipes,
Baker). but more commonly now as variety, namely,
insignis, var. monophylla Sandw. The timber appears to be.
well known !i‘i‘{l”_\' and 18 used to a l'lmltEd extent fDl' gen
carpentry and interior construction. The published statements:
that it is highly durable in contact with the ground are in-
correct and indicate confusion with some other timber:

Heartwood brownish, with reddish or olive hue, varyin‘g in
different specimens; distinct but not sharply demarcated from
the ]_:\__:}],ft_-r_:_‘f'_-]l)r(jtl Silp\\.‘(lt’.ld. Luster f’dil’l}' hlgh. Od()l'les_s and
tasteless. Rather hard and heavy; sp. gr. (air-dry) .68 to
0.74; weight 42 to 46 Ibs. per cu. ft.; texture medium, uni-
form; grain fairly straight; not difficult to work; finishing very
smoothly and with a glossy polish. A good wood for the same
general purposes as Birch (Betula lutea 1..) which it somewhat
'-‘t;ug_ml_alcs. Results of tests at University of Michigan (Bull.
7, School of Forestry and Conservation, 1938, table 1) on
small clear specimens in green condition (in lbs. per sq. in.
unless otherwise stated): Static bending: Fiber stress at elastic
!,.“mt,: 97003 modulus of rupture, 13,7005 modulus of elasticity,
;;jx?t?jshﬁéi:::;n;?!’g:gmiuﬁ?ei stress at E.L., 5870;
T R R e oo e

; 10; side, 1230. Shear: Max. strength along
grain, 1160. Tension: Max. strength across grain, 650,

Growth rings present. Pores near limit of vision
and in pairs, with tendency to diagonal or My
iseriate or l_ocnll)' biseriate and up to 1¢,
geneous; pits to. vessels medium-sized,
centric, aliform and confluent;
very irregular,

rather numerous; solitary
avy arrangement. Rays un-
sometimes to 25, cells high; homo-
Wood parenchyma narrowly vasi-
also finely terminal. Ripple marks local or

Common ~ames: Woracoori, w ] i
: coorl, warakuri, warikuri, white
;ﬂ;ra;] (Br. G:); alasoabo johoto, alas-waboe, an:;:-s:itiz
unTal; E?a::;.r ml:tt_t_)e, panda,_paqdorana, panta, p. hoedoe,
MCFLG) e, warokorie (Sur.); bois blanchet, cédre blane '

.
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1 for Oak (Quercus), 1s

ble oroup.—Roble, a Spa_msh name
apffloiec‘iE f;oscpveral different kinds of trees, but to none more

] bylla (L.) Hemsl, whose
han to Tabebuia pentapryia O(ak, e P

commrgni}’ : ficial resemblance to
od bears a superici ! : ! :
::;)nspicuous ra)rz. The species attains large size, icllr;:a::ltc?
various sites from wet lowlands to dry mountain s i

occurs from the West Indies and southern Mexico to l eclilci
suela and Ecuador. Other species should probz_s.bly be include

' this group, but their identities are uncertain.

i) It:l;’ﬁert:fRico, Roble or Roble Blanco is a tree 20 to 6o
feet high, of general occurrence throughout the island anjﬂ
said to be most common in the limestone hills. '_I‘he wood 1s
used for ox yokes, house construction, boat-building, and pil-
ing. In Cuba, the Roble Blanco grows best on moist but not
stagnantly wet soils in association with the Jucaro _(‘I"ermt-
nalia), where it attains a height of 70 to 80 feet and a diameter
of 24 to 30 inches, more commonly 14 to 20 inches. The trees
are of good timber form, with clear lengths of 30 to 40 feet.
The timber is used for ox yokes, carpentry, interior finish, and
sheathing. The Roble de Yugo, with similar wood, is 7.
leptoneura Urb. (Yale 133635 A. J. Fors 26).

In Venezuela, Tabebuia pentaphylia, generally called Apa-
mate, is a tree of the coastal forests and reaches a height of
80 to go feet, with a smooth-barked, symmetrical bole often
clear of limbs for 5o feet. The tree is deciduous and bears great
masses of rose-colored flowers before the new leaves appear,
giving it value for ornamental planting. The fruits are Ca-
talpa-like pods which later carpet the ground with their
winged seeds. The timber is common in all the local sawmills
and carpenter shops, and provides the native lumber most
commonly used for rough structural purposes. It is also em-
ployed for flooring and interior finish. It is not very durable in
contact with the ground and is liable to attack by insects.
Regarding the Roble in Colombia, H. M. Curran says:
“Scattered individuals were met with in the forests of Mag-
dalena and it is a common second-growth tree about towns
and along the waterways. As a rule it is short-boled, 18 to
20 inches in diameter, with heights under 75 feet and clear
lengths not over 20 feet. It seemed to be well known and
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appreciated by the local carpenters for furniture and interior
finish.” _

Northward the range of Tabebuia pentaphbylla extends tos
Oaxaca and Tamaulipas, Mexico. Standley (Flora of Costa
Rica. p. 1170) savs: “ This is one of the best known and mosg
the Pacific slope and occurring also on the Atlantic watersheds
In beautv it has few rivals. The trees often form pure stands®

of considerable extent and when covered with their blossomsiss

luring spring months, afford an exquisite display of colog;
tive of that of Japanese Cherries in variation of tints,®

In Nayarit, Mexico, the tree is commonly called Amapa; s

and logs and heavy timbers have been shipped under that
name into Nogales, Arizona, for manufacture into flooring,
interior trim, panelling, and miscellaneous millwork. Emanuel
Fritz (Tropical Woods 8 8) has described the use of the lumber
in two _homes of moderate cost in Berkeley, California. In one
t was employed as flooring in living room, dining room, and
bule; in the other for an ornamental mantel and a heavy
panelied front door, and for the interior door, baseboards, and
the window and door trim of the principal rooms. “Amapa
vood 1s of medium density, light grayish brown in color, and
n attractive appearance. The rays are fine and incon-
spicuous, lm‘: the parenchyma layers give rise to a distinct
pattern on the tangential faces of lumber. Sharp, clean edges
are readily obtained and the surface planes to a glossy smooth-
ness, except for the fine depressions of the vessel lines, It nails
well, although in thin tongue-and-groove flooring ity ;s advis-
able to pre-bore the nail holes in the tongues. In each of the
Berkeley installations the wood is finished in natural col
only filler, white shellac, and wax being used. The eﬂ'cctoii"
bright, but neat and dignified, harmonizing éspecial]v w l?
with furnishings of a light color, The writer has finished so X
specimens with Mahogany and Oak stains with good res lm'.S
particularly with moderately dark Oak stain g&g ﬂ::a?q ts,_
Amapa seems to be a good substitute for Oak wh bt

ha

mﬂb&d may not be the fo
pa in the San Francisco Bay region, they, nevertheless,

ful trees of Central America, common throughout most of k.
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call attention to a comparatively new wood which possesses
certain characteristics of color and beauty that should offer
architects the means for obtaining certain effects not possible
in other woods.” 3

Heartwood pale brown, deepening somewhat upon ex-
posure; finely striped with brown parenchyma lmfs (I)r
markings, conspicuous on tangential surface; not clearly
differentiated from the sapwood. Luster low to medium.
Odorless when dry, faint and suggesting watermelon whc-n
fresh; taste absent or bitter. Moderately ltgl}t to fairly healvg;
range of sp. gr. (air-dry) 0.62 to 0.80; weight 39 to solbs.
per cu. ft.; texture medium to rather coarse; grain straight to
roey; working properties excellent, seasons without daﬂ}aﬂty,
holds its place well when manufactured; durability fair.

srowth ri resent. Pores small to large, the latter visible to unaided {
ej:gﬂ::t;trn:ﬁngrms;:mlim? and in smal% multiples, tending to diagonal
or tangential arrangement, Vessel lines very distinct. Rays 1 to 3 cells av.l?c'tiie
and up to 15, often less than 10, cells high; homogencous; cell_grth:_ck;:d :
pits to vessels medium-sized. Wood parenchyma abundant; aliform and con-
fluent into irregular tangential to concentric bands; also finely m;nmnuzl.c1
Ripple marks fairly regular, 80 to 9§ per inch, visible without lens; e-
ments storied.

Common Names: Roble (Span. Am., gen.); roble b]g_:;}_:p, L
de yugo (Cuba); roble blanco, white cedar (P.R.); poirier, p.
du pays (Mart.); white cedar (Grenad:.t); pink poui ('I‘rm);
amapa, a. rosa, amapola, hokab, macuil, maculiz, m. prieto,
maquile, palo de rosa, p. yugo, roble blanco, rosa :
(Mex.); Mayflower (Br. H.); mano de le6n, ma
lisquate (Guat., Hond.); macuilis, macu
liqua (Salv.); roble blanco, r. de sabana
r. morado (Col.); apamate, roble blanco

Lapacho group.—This group is rep
continental America and some
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ceeds. The timber is noted for its great strength and durabils

itv. The vessels contain an :ibund:_mca of yellow p_owder
(lapachol compound) which looks like sulphur but in the
presence of alkaline solutions turns d?Ep re’d. (FOI: references
to the properties of lapachol see Tropical J_"f ooff: 48: 47.) .
L‘_\p;u'h,. 1s the name \'nmmtml'\‘ apphed n northegstem
Argentina and adjoining regions to two or three species, of
which the most important appears to be Tabebuia ipe (Mar;.)
Standl. (=9 Avellanedae Lorentz). The prinmpal commercial
operations are along the Parand River in Misiones and across
the river in Paraguay. The tree is one of the tallest in the
Misiones forest, reaching a height of 100 to 125 feet, with a
cylindrical though slightly buttressed bole, free of limbs for
60 to 70 feet, and often 3 or 4, sometimes 6, feet in diameter.
The digitate leaves are 6 to 8 inches in diameter and are
deciduous; the flowers, usually of a rose color, are borne in
profusion just before the new leaves appear, making the trees
a resplendent feature of the 1am_l~;c:1pe. The trees occur grega-
riously on steep rocky hillsides and are also found in smaller
numbers through the lowland forests. The timber reaches
the market in the form of square-hewn logs, and between
four and five million board feet are used annually for general
construction, carpentry, k‘ﬂ}':.".rt\'-'vrk. turnery, :in('l \';:h%c]t‘:?-.
It is considered one of the best woods for wagon spokes, It is
h:;‘hi‘_. resistant to d , 1 :

‘!"LI‘.'E" ISCS redqul

R S I e Y
onsequently 1s used for many
and durable material. It also

1.3 % 1
Yigids a }Hi';'j‘_'.--}i aye.

The group is well represented in Brazil and NuUmMerous
species have been described. In the southern part of the
country 1}1_(‘ common name is Ipé, with many qualifying
terms in reference to the color of the flowers or ui\;\caram"c of
T}.’t.r.ﬁ es and woods. The principal species there s probabl
Tabebuia tpe, but T, serratifolia (Vahl) Nicholson is al:;
present as far south as Sdo Paulo and Bolivia. The | %
SPECIEs 18 most import
extends northward

‘ ! atter
ant of all in this group and its range
P \'L.j-]llf‘rmt{gh tl}c_ ]gwcr Amazr{n country and
the Guianas to Ve :_/11(.].1,‘1 rinidad, and Colombia, It is
:’.-;a...l‘...!j, the chief source of the Brazilian timber known as
Pau d’Arco, Huber (Bol. Mus. Goelds 6:201) says that itis oz.w
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of the tallest trees in the uplands of the Amazon and when,
at the close of the dry season, it loses its leaves and covers
itself with an infinite number of large golden yellow flowers the
crowns look like gigantic bouquets in the midst of the forest.
It is sometimes called Pau d'Arco Amarello to distinguish it
from the Pau d’Arco Réxo, 7. ipe (=7T. violacea Huber).
The timber is used for railway crossties, fence and house
posts, bridges, and all sorts of purposes requiring strength,
toughness, resilience, and resistance to wear, Insects, and
decay. :
There are several species in northern South America (see
Tropical Woods 30: 443 36: 16), but they are typified by
7. serratifolia and the timber finds the same applications as
in Brazil. Limited quantities are exported from Surinam to
the United States for the manufacture of fishing rods; the
usual trade names are Surinam Greenheart (not to be con-
fused with Demerara Greenheart from British Guiana) and
Bethabara (see Tropical Woods 19: 7). The trees attain 2
height of 120 feet, with trunks large enough to square 3
inches free of sapwood, but the largest logs are usually too
ay the primitive methods of extraction. "
he?;h}:: i?:ineipfl Central American species 18 Tabebuia guaya-
W5 Hemsl., a small t((:)o ;arg;? yallowﬂz;m:fmt‘ze
s ‘range extendin from Colombia to sou - 0.
liiawﬁdg‘ﬁ:ma itei’; cali’edg ‘Guayacén, a name also gwfln to
13 um-vitae (Guaiacum), and the timber is cons:dereh one
fgtlll1 . best available for durable constructian. The catf l.he:qdral
gf 01; Panama contains beams of Gusg;;can and tioet:}zi?-x e :;‘r;
' L to weathe ;
are still _:Perfe_ctl_y_ sound tbotﬁ;:ﬁi During the World War
destruction of the city :35 t};} A e ama Guayacén for pro-
ome attempts were made s, but the wood, though
o bearings 1n steamships, but A :
peller-shaft -bmfl.g?cu h, lacks -Si'e oily resin which makes
dense and strong :,?ag.sglfilubricating and is not a satisfactory

g&“ﬁﬁﬁiﬁ’%ﬁf‘fﬁh timber. The northern form with pink or

o from southwestern Mexico to Panama. According to

“ed flowers is 7. Palmeri Rose, a medium-sized tree

S e s 27), it is found in all parts
| Woods 7+ 37);.’ cet and requires more




TROPICAL WOODS No. 63
than 100 vears to reach maturity. he timber, which is ob-
all s [s 8 L

T:t",!‘.lvl 1n pleces i : .

wable in | for house posts, beams, sills, door and window
-nd also for railway crossties, fence posts, fuel, and
" The vellow dust arising in milling operations pro=
e Ve lust arising g op! :
b erains on sweat-moistened partsiof the laborers

wives rise to a mild form of dermatitis:

R

The usual Mexican name for this species 1S Amapa

- Y .
highly valued

clothing and also

re two species, namely, Tabebuia serratifolia and

]

[. R. Johnston, in Trinidad, where they are

known as Poui: the former, called Yellow Poui, 15 generally
|, thriving on pure sands, but preferring the tops

ant f ridges and avoiding swampy areas. The other
d Black Poui because of its very dark heartwood,
is a ree preferring heavier, clay soil; it is readily
disting its rough leaves. This species also grows in
Tobag ere it 1§ called Cogwood, and in Grenada, where
it is known as Poui and Greenheart.

The description of the Lapacho group (given below) is
based on specimens of Tabebuia alliacea Cham., T. Billbergii
(Bur. & Schum.) Standl., 7', capitata (Bur. & Schum.) Sandw.,
7. cbrysantha (Jacq.) Nichols., 7. chrysotricha (Mart.) Standl.,
T. coralibe Standl, 7. Dugandii Standl.,, 7. ecuadorensis
Standl., 7. flavescens B. & H., T. guayacan (Seem.) Hemsl.,
7. ipe (Mart.) Standl., 7. ockracea (Cham.) Standl., T
aimeri Rose, T. rufescens J. R. Johnston, T'. serratifalia (Vahi)
ols., T. spectabilis DC., T. trachycarpa (Gris.) K. Schum.,
and 7. Uleana (Kraenzl.) Sandw.

: f}t-zarrws 0d olive-brown to blackish, often with lighter or
(arker striping; sometimes rather oily-looking; sawed surface
often covered with yellow powder; sapwood whitish, yellow-
ish, or pinkish, rather sharply demarcated. Luster low to
Ii;m':\imm. Odor and taste not distinctive; vety to extremely
i e T
form; grain sr;—a‘iﬂht‘t](; very ire tt;ht\'irt e
inclined to be S])Tihtt:r\-‘ I:{l'kl = ar} i dl?ﬁ_cult_to V.vork-,
L ¥, takes a very smooth finishy is highly

o 16 to 20 feet long and 16 inches square, 18
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Growth rings usually present, but not always distinet. Pores small to
minute, usually visible because of light-colored deposits (lapachol com-
pound); numerous but not crowded laterally; solitary and in pairs and less
often in larger multiples, tending to diagonal or irregular tangential arrange-
ment, Rays 1 to 3, mostly 2, cells wide and rarely more than 10 cells high;
homogencous; cells thick-walled; gum deposits abundant; pits to vessels
medium-sized, rounded. Wood parenchyma sparse to abundant, usually dis-
tinct with lens, vasicentric to short confluent; also finely terminal. Wood
fibers with thick, often gelatinous walls, Ripple marks fairly regular, variable
in different specimens from 86 to 130 per inch; all elements storied.

CommoN NaMES: Arcwood, bastard lignum-vitae, betha-
bara, noibwood, Surinam greenheart, washiba, yellow
guayacan (U. S. trade); greenheart, poui (Grenada); cogwood
(Tobago); poui (black, white, yellow), p. vert, pui (Trin.);
ahan-ché, amapa, a. prieta, hahuache, roble, r. cinero, verde-
cillo, xha-hua-ché (Mex.); cortez colorado (Guat.); cortez
(Hond.); cortez, c. amarillo, c. coyote, c. negro, c. prieto
(Saly.); aoka, cortez (Nic.); cortez de venado, corteza, C.
amarilla; guayacin (C.R.); guayacip (I:an.); qlumbre, arco,
canaguate, ¢. amarillo, ¢. morado, chicald, coralibe, c. de arco,
guayacén, g. polvillo, lumbre, polvillo, roble, r. amarillo
(Col.); acapro, alcapro, arabone, araguaney, aravaney,
canida, curarf, echahumo, flor amarillo, penda, pui, p. ara-
guaney, P chiripe, p. negro, puy (Venez.); arawnig-yek,
how-wood, hackia, hackooya, hakkea, washiba, WhOH:IWhQ“?
(Br. G.); akkeja, akkekeja, alahor_ré, ?'-1‘}'01}&3 4 a;::ng,
arowoné, arra-oné, courali, 'eﬂ!bﬂtta'k""e“a"lep‘e’hag;m e
g, gonhin, g T EC L
gienha-tti, wasieba, e By WSS o b : ébér;e’j'aune et

+honée, bois d’evilasse, b. d’ébene verte, €l ‘ s
i’;’;‘éi, quirapariba (Fr. G.); madera e s et
amarillo, t, negro (Peru); capitary, Caratba co Laibt, .

1ariio, £ REBYO L campo, carobeira, guirapariba, ipé,
beira do campo, ea;:gba;da campri, i S
PR jab@ua, 1. Prﬁtﬂx At % ﬁ,tulra tauarys t. o
amarello, p. d. 16x0, quiarapaiba, tamur SRR

': --', ] ariha (Bl'ﬂ' H laPache: L negro, peuva lan;)l c'a’_
e o (Bar)s lapachillo, lapacho, 1. amarilo, 1. biaco
P T8 N Auio, L resay tallys tayl b pichalyt. pirriy
salﬂyzsfrg_-)v 6 —Some wood. specimens labelled Taipoca
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than 100 vears to reach m;a_mrit_\'. The nrnl\_)er,i which is ol?__
tainable in pieces 16 to 20 feet !smg and 16 inches squ?.rz, 1§
}].._,'1-,1\_ valued for house posts, beams, sn_lis, door and window
L and also for railway crossties, fence posts, _fuel, and
= The vellow dust arising in milling operations pro:
5 dish stains on sweat-moistened parts of the ]abor_el"s
L 1 also gives rise to a mild fm‘m‘ of glermatltls.
The wusual Mexican name for this species 18 f’-\mapa

| are two species, namely, Tabebuia serratifolia and
At ' ton, in Trinidad, where the}’ are
d Yellow Poui, is generally

s, but preferring the tops
of rid g swampy areas. The other
lled Black Poui because of its very dark heartwood,
er tree preferring heavier, clay soil; it is readily
hed by its rough leaves. This species also grows in
, where it is called Cogwood, and in Grenada, where

iges and avoiding

IS Knh

is known as Poui and Greenheart,
The description of the Lapacho group (given below) is
based on specimens of Tabebuiz alliacea Cham., 7. Billbergii
Bur, & Schum.) Standl., 7° capitata (Bur, & Schum.) Sandw.,
I, chrysantha (Jacq.) Nichols., 7 chrysotricha (Mart.) Standl.,
oraisoe Standl,, T, Dugandii Standl., 7. ecuadorensis
tandl., 7. flavescens B, & H., 7. guayacan (Seem.) Hemsl.,
pe (Mart.) Standl., T. ochraces (Cham.) Standl., 7.
Palmer Rose, 7. rufescens J. R. Johnston, 7. serratifolia (Vahl)
.\Z":J'l-'i.l S, T. spectabilis DC., T. trachycarpa (Gris.) K. Schum.,
and 7. Uleana (Kraenzl.) Sandw.
Heartwood olive-brown to blackish, often with lighter or
darker striping; sometimes rather oily-looking; sawed sarface
: ered with yellow powder; sapwood whitish, vellow-
ish, or pinkish, rather sharply demarcated. Luster low to
E}c—dmm. Odor and taste not Eiistinctive; very to extremely
wi‘é'di;l‘&“:\’}'. t_r;;uﬁ?’ and strong; sp. gr. (air-dry) 0.95 t0 1.25;
forg- JSJ_ to 78 lbs. per LU.‘ft.; texture fine to medium, uni-
inc?t;e%lmri;n}férs;,%}; ;(_) ‘ver)i'{zrregular; rather diﬂi_cult;to- v_mr-k,
Rty : ¥s takes a very smooth finish; is highly

often covered w
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Growth rings usually present, but not always distinct. Pores small to
minute, usually visible because of light-colored deposits (lapachol com-
pound); numerous but not crowded laterally; solitary and in pairs and less
often in larger multiples, tending to diagonal or irregular tangential arrange-
ment. Rays 1 to 3, mostly 2, cells wide and rarely more than 10 cells high;
homogeneous; cells thick-walled; gum deposits abundant; pits to vessels
medium-sized, rounded. Wood parenchyma sparse to abundant, usually dis-
tinct with lens, vasicentric to short confluent; also finely terminal. Wood
fibers with thick, often gelatinous walls, R; pple marks fairly regular, variable
in different specimens from 86 to 1 30 per inch; all elements storied.

Common NaMmEs: Arcwood, bastard lignum-vitae, betha-
bara, noibwood, Surinam greenheart, washiba, yellow
guayacan (U. S. trade); greenheart, poui (Grenada) ; cogwood
(Tobago); poui (black, white, yellow), p. vert, pui (Trin.);
ahan-ché, amapa, a. prieta, hahuache, roble, r. cinero, verde-
cillo, xha-hua-ché (Mex.); cortez colorado (Guat.); cortez
(Hond.); cortez, c. amarillo, c. coyote, c. negro, c. prieto
(Salv.); acka, cortez (Nic.); cortez de venado, corteza, c.
amarilla, gua}'acén,(C.R.);-.'gu'ayacép-- (Pan.); alumbre, arco,
canaguate, ¢ amarillo, ¢, morado, chicald, coralibe, c. de arco,
guayacén, g. polvillo, lumbre, polvillo, roble, r. amarillo
(Col.); acapro, alcapro, arabone, araguaney, aravaney,
candda, curarf, echahumo, flor amarillo, penda, pui, p. ara-
guaney, p. chiripe, p. negro, puy (Venez.); a}:&wmg}i}el%
bow-wood, hackia, hackooya, hakkea, washiba, w] ou:fw oua
(Br. G.); akkeja, akkekeja, alahorré, ala-oné, e:-fpnfg
arowoné, arra-oné, ‘dbur_a]i,_.en_bbtta—ko.enatjegle,'h giennatty,
grienharti, groenhart; maka-grien, makka groen art, f“’ﬁ'
gieﬁﬁa;tfi; wasieba, wassiba, "’:ﬁh;‘m’ e (é'ién@)’;ﬁi §n;,
arrhonée, bois d'evilasse, b, d’ébene verte, Ec.) bty

rte, guirapariba (Fr. G.); madera negra (Ec.); tahuari, t.
verte, guirapariba (Fr. e, -4 do; CA0IpD, CErAU-
amarillo, t. negro (Per pitary, carau

e ecumms, caroba do campo, carobeira, guirapariba, ipé,
"eif:sg‘,‘;d‘;““ipﬁ;ﬁ?&i preto, is tobaco, pav darco, p. d.
amarello, pmimlm ® g appp,éhe,; 1. negro, peiiva Lan;}ar lia,

L. crespo, L. negro, l. rosa, tally, tayl, t. pichai, t. pirurd, &

$aﬁs£mmw me wood Wﬂ“ labelled Taipoca

ik el

I e TACAE.

-

|
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from Bahia, Brazil, bear a su ! :
Sl e juia, but the pores are very small and arranged

efi k wavy bands and diagonal rows, suggesting
St ot KRR parenchyma 1s sparingly developed
1 Part. J

arks are present. :
wsa Gris. is a small Argentine tree or shrubs
lored, only moderately dense, contains

I-_,L\_“-.m; is otherwise similar to those of the
. It has no important uses other than for fuel.
smEes: Caspi-cruz, ibird ti, i. curuzi, palo cruz;
: tai, uinai, yagud-ratai (Arg.).
{ the West Indies there are numerous
species whose woods differ in many details from those of the
r groups described. The specimens cxamir?ed have bec':n
determined as follows: Tabebuia Cowelli Britt., T. dubia
C. Wr.) Britt,, 7. heterophylla (DC.) Britt.,, 7. lepidota
(H.B.K.) Britt., T. Maxonii Urb., 7. mogotensis Urb., 7.
petropbylla Greenm., and 7. Schurmanniana Urb. They are
shrubs or small trees with simple or digitately compound
leaves and white, pink, red, or purplish flowers. The wood is
pale brown or yellowish, sometimes with a faint greenish tinges
moderately hard and heavy; pores with tendency to diagonal
or tangential arrangement; wood parenchyma abundant,
aliform to confluent into concentric bands. There are no
important special uses.

Common Names: Cucharillo, ébano blanco, roble caimén,
r. de costa, r. de playa, r. de sietra, r. macho, r. negro, r.
sabanero, r. yanillo, roblecillo, rompe ropa (Cuba); roble
blanco, r. colorado, r. de mona, r. de sierra, r. prieto (P.R.);
bois nago, b. sayane (Haiti).
 Tabebuia barbata (E. Mey.) Sandw. (= Couralia toxophora
Mart.] C. & H.), is a small to medium-sized tree of fairly
common occurrence on lowlands in the Amazon region of
Brazil and Venezuela. The large leaves have five smooth,
!eathﬁf,\j leaflets; the large violet or roseate flowers are borne
In terminal clusters; the long, thick, cylindrical capsule con-
tams many large, wholly coriaceous seeds. The olive-brown
heartwood shows distinct vessel lines. It is hard and heavy,

coarse-textured, straight-grained, not difficult to work, and

perficial resemblance to the Roble

No. 63 TROPICAL WOODS 35

is probably durable, The presence of lapachol in many of the
vessels of the heartwood indicates a relationship to the
Lapacho group, but the pores are considerably larger (160y)
and the wood parenchyma is coarsecelled and abundant,
aliform, confluent, and terminal; sclerotic cells are common.
Ripple marks are uniform, about 120 per inch, with the
parenchyma 1€e1$ Iln se%ondary seriation, (Description based
on one sample: Yale 22613; Ducke 1 J)

CommoN NAMES: Capitar:y, pau d’ai:gco blanco, p. d’a. réxo,
tauary do gap6 (Braz.).

Tabebuia stenocalyx Spr. & Stapf is a large Guiana tree
sometimes 115 feet tall with a low-buttressed trunk nearly
three feet in diameter. The large, smooth, leathery leaves are
simple; the flowers have a long, green calyx tube and a large
white corolla. The wood of a single specimen (Yale 35960;
A. C. Smith 3497) is pale brownish within, but with a golden
sheen on long exposed surface; rather light in weight, but firm
and crisp, medium-textured, straight-grained, and very easy
to work. The p_or;e; are mediuinhéiz_ed‘(lgop) and Jomg;i by
rather narrow confluent parenchyma into wavy or uniform
concentric series, I or 2 pores wide and 3 to 6 pore-widths
apart. The vessels do not contain lapachol. The rays, which
are 1 to 3 cells wide and up to 30 cells high, are homogeneous
and not storied; very small cubical crystals are common. The
wood fibers have rather thin walls and are septate in part.

ipple marks are absent. _ :
nggciﬂa‘ This name is often used in the sense of Tabebuia,
‘s here emploved in place of Stenolobium (see Kew Bull.
but is here employed in place of 5 g e

ier Inf. 1072, D, 18). It consists of a few species of shrubs
Misc. Inf. 1932, p. 18). It consists o . T

d small trees, of which the best known and most widely
stribated fs Ticomna stans (L) FLBK. This s an ornamenta
Southern United States to Argentina, It rarly attains o
height of 25 feet; e ao oners ace borne 1n fersinal
13 leaflets; the bghe YEOH S dehiscent linear capsule
racemes or panicles; the fruit is a dehiscent finear caps e
containing broadly winged seeds. The genus docs not supply

Heartwood light brown, somewhat. variegated;. racher
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sharply demarcated r‘r'nml the \\‘hirisi_l sflp“i\(:;()di' Pltlslterhmed_
dium. Odor not distinctive; taste blttq. o¢ elz:jl%:ly : ar

and heavy; texture fine; grain I'.'n_ri__\' straight; not difficult to
‘\\-.-"l;. fnishing smoothly; durability probably rather poor,
Of no commercial ;mw!\ilitic&

ent. Pores not distinet without lens, rather numerous;

‘multinles, less often in little clusters, with tendency to:

ntric arrangement. Tyloses common. Rays mostly 2

.d up to 40, commonly less than ag, cells high; distinctly
to vessels small, rounded. Wood parenchyma sparingly
ly terminal. Ripple marks local or very irregular,

tox names: Ginger Thomas, trumpet-flower, yellow
vellow cedar (Br. W.L); satico amarillo (Cuba); roble

uibarba (P.R.); chevalier (Haiti); borla de San
marilla, flor amarilla, f. de San Pedro, gloria,
a de San Nicolds, h. de San Pedro, huacha-
kanlo, mazorca, mifona, nixtamaxochitl;
, San Pedro, trompeta, trompetilla, tronador, tula-
dkanlol (Mex.); chanté timbogue (Guat.); flor de San
s, f. de San Sebastian, marchucha, San Andrés, tache,
nalaishte, tasto (Salv.); sardinillo (Hond.); chilca, sardi-
llo (Nic.); candelillo, carboncillo, vainilla (C.R.); copete
(Pan.); caballito, chirlobirlos, fresno, palo hueso, roble ama-
rillo (Col.); flor amarilla, fresnillo (Venez.); garrocha (Urug.);

guaran amarillo, g. colorado, guaranguaran, guaranguay
amarillo, g. colorado (Arg.).

Key to the Generic Groups

1 2. Woods definitely ring-porous. Very small vessels with spirals

_ _ Catalpa, Chilopsis.
b, W oods not definitely ring-porous, but sometimes with part or all of
pores in tangential arrangement. Spirals lacking. ... .. 2
2 2. Rays uniseriate or uniseriate and biseriate. , ... _. 3
b. Largest rays 3 ot 4, rarely up to 6 or 8, cells wide, ... ..., .. ' 8
3 a Rip

ple marks present, regular, Lapachol present in heartwood
b. Ripple marks absent or irregular, y e Rl G
4 8. Pores arranged with confluent parenchyma in concentric bands

b. Pores with no more than tendency toward tangenti Jackranduin e

al arrangement 5

Lapachol absent.. .. ... ... 4
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§ a. Parenchyma sparingly paratracheal. Rays decidedly heterogene-

ous. .. , S ey G I e o s ey w dcacoism Astianthus.
b. Parcnchymn aliform, confluent, or in concentric bands. Rays
T Rk e T G 6
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6 a. Parenchyma narrow aliform and confluent

_ Parmentiera, Tabebuia (White Cedar group).
b. Egrt:.inchymn coarse aliform and confluent in rather broad, broken
m s‘

........................................... 7
7 a. Parenchyma in fairly uniform secondary seriation.. ... ... Crescentia.
b. Parenchyma not in definite secondary seriation., ........ Enallagma,
8 a. Largest rays 6 or 8 cells wide.. . ... ... .... Cybistas Donnell-Smitbis,
b. dgraerirdys 2 orva cellBwide s L s s sen s 9
9 a. Lapachol present in vessels of heartwood. . .........o..oiue. 10
R E T il T O A e S 12
10 a. Pores (and abundant parenchyma) forming rather coarse diagonal )
to irregular tangential bands. Rays up to 1o cells high. .. ... Godmania.
b. Pores not in bands. Parenchyma sparingly vasicentric to aliform
and confluent. .. ........... it LA e SR i1
11 a. Rays up to 3¢ cells high. Ripple marks irregular. Parenchyma
sparingly vasicentric and terminal. ... . oo Paratecoma.
b. Rays rarely over 10 cells high. Ripple marks fairly regular. Paren-
chyma variable in different woods from sparingly vasicentric to
aliform and confluent; also terminal. ... .. Tabebuia (Lapacho group).
12 a. Rays heterog eneous ...... NS N B ii
bq Rﬂys]’lﬂl'llog'cm I.'I.S_.._-._.. e ar ek Pasaipasdiasdas Fesas iy

ol b h Ll gk N 4 T o e B
Pores (and parenchyma) forming concentric bands. . Jacaranda caroba.
r3 ]2:: g&aﬁﬁ ga ﬁoreyﬂinn tendency toward tangential arrangement 14

%% ﬁi‘gm; Evalilr:l:i:yhéartwm brownish orange or light };‘i:'om
) ‘hbmwn-. .-..q..;.--,I._......'_.-_oor._l_--n.al ccccc ; ._io-o'a’-.--fc.--_' a A
b, 11::;;@(:1 pit-pairs ‘medium-sized to rather large. Fibers abun-

dantly seprate. Sapwood light browns heartwood somexhafiko S5
gliv_e_irgv'vp,:-,--e.:._ Fopore iy e s pamare st S

wees o Magrocatalpa.
«ed with confluent parenchyma in cons

e

15 a. Part or all of pores arr

NN T R R S

b g“&‘;ﬁ;‘#‘ °’ "’-.-'- :‘éﬂ_mmcntbu_t.'hot 0
forming con o R
le Soto oo per e, e (Roble group)~
b. Ripple marks

. e A ke
ik P ——
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17 a. Parenchyma abundant, aliform and confluent into i
gential to concentric bands; also finely terminal.. ...
b. Parenchyma sparingly paratracheal or occasionally alife
with narrow terminal band. ..o oo s cuae s 3

18 a. Ripple marks fairly regular, 80 to g5 per inch. Wood p
deepening somewhat on exposure. Rays up to 3 cells.
cells high. T abebusa

b. Ripple marks lrrrguhr orabsent. Wood dmg)\‘ white to

19 a. Pores few, large, readily visible without lens. Rays np 1‘.0 1
wide and 40 or more cells high. Ripple marks absent.
white or oatmezl.
b. Pores rather numerous, not distinct without lens, Rays o
sionally up to 3 cells wide and 25 cells high. Ripple marksi

120 per inch. Wood nearly white, hecommg pale browni
exposure, . i A kI

b. Heartwood brownish vellow; moderste!y hard and '
walls medium to rather thin
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The apocynaceous flora of the Yucatan Peninsula. By Ros-

enr E. Woopsox, JR. Carnegic Inst. Wash. Publ,isans
2: figs. 1-6; June 20, 1940.

For the region are reported 27 genera, many of which are
< by trees. I\'L._\,; for ti(;;(;p:‘p}in:-u'l(_lr[, with complete
ions and synonymy, are p!‘t‘)\-'id{.‘d, “1th Cltation Df a].l

ions studied, and much further information of vatied
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The Eriocaulaceae, Verbenaceae, and Avicenniaceae of the
Yucatan Peninsula. By Harorp N. MoLDENKE, Carnegie
nst. Wash. Publ. 5221 139-223; June 20, 1940.

The Verbenaceae are represented in the Yucatan region by
17 genera, all of which, with their species, are described in
etail. Lantana scorta is published as new. The Avicenniaceae
represented by a single genus and species.

The Mela;mmawae of the Yucatan Peninsula. By Hexry
ALLAN GLEASON, Carnegie Inst. Wash, Publ, 5-22:'324—17‘;;

[ ine 20, 1940,
he Melastnmaress f i 1
lhe Melastomaceae of the Yucatan region represent 20
genera I:;mz humerous species. Described as new are Topobea
rosea, Henriettea o ST D . J2u 3
cirictica sirigosa, Conostegia Lundellii, and Mouriria

exslis,

The Bignoniaceae of the Maya area

ElamEEChe, Quintana Roo, Chiapas, Tabasco, British
(__:11: u_rai, ar};i ?uatemala. By Russer. J. Sersere
-arnegie Inst, Wash. $22: M7 7—~474s \ .
i ash. Publ. 522: 45 774343 pls. 1-3; June 20,

» including Yucatan,

TS carfits '
tral *\mc\ric“; ‘.Ii‘p]m.-z‘lcntly satisfactory order a group of Cen-
i el plants whose taxonomy, especially as regards

“egregation, has always been in a chaotic state, There

are recognized 39 ge i
“d 39 genera, non i
gether constituti ’ a8 g o e bk

: Ng an important

B gt ' group of trees and wood

s:u-;s at{;m)- reductions to synon ymy have been found necea}:
» 4nd several transfers of species have been made. Tage-
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buia Donnell-Smithii Rose, an important timber tree, is trans-
ferred to the genus Cybistax. The genus Scobinaria, based
on Adenocalymna verrucosum Standl., is described as new.
Chodanthbus puberulus, a new species of Chiapas and Veracruz,
is the first member of its genus to be reported from North
America,—Paur C. SranpLEY.

Studies of American plants. X. By Pavi C. Staxoiev. Bor.
Ser. Field Mus. (Chicago) 10: 65-129; June 12, 1940.
Descriptions of miscellaneous new species, chiefly from

Mexico, Central America, and South America, and represent-

ing numerous families. Included are many trees in the genera

Brosimum, Cecropia, Coussapoa, Pourouma, Coccoloba, Ru-

prechtia, Acacia, Inga, Pithecolobium, Amyris, Trickilia,

Tapura, llex, Sloanea, Clusia, Blakea, Diospyros, Chione, and

other groups.

Maderas econdmicas de Venezuela. By L. WiLtiams. Bol.
Técnico No. 2, Ministerio de Agricultura y Cria, Caracas,
1939. Pp. 97; 8 x 1234; 24 figs. ol
The first 15 pages of this valuable publication are concerned

with the uses of the principal timbers of Venezuela. The!-c

follows a glossary of the terms (pp. 16-23) used in the main
part of the work, the descriptions of 65 trees and their woods

(pp: 25-92)-

The uricury wax palm. By F. N. Howes. Kew Bulletin, 1940,
pp- 155-158. _ A .

Uricury wax, a product of recent introduction to commerce,
is g:zﬁd -{rg’m &e leaves of Syagrus coronata (_qu;.) Becc.
(= Cocos coronata Mart.), a palm tree of wide distribution in
castern Brazil from Pernambuco to ;Umg_“ﬂféh, gy

“In general appearance and in hardness this s K Vi)
similar to Carnauba wax (Copernicia cerifera Mart.), -

anufacturers using it find it possesses certain definite char-

'miea@iﬁig,m_In-t.h_e;crudc state it is of a deeper green

color than is sual with Carnauba wax and more resinous.

However, it is regarded as quite a good quality e an

armediate in value between Carnauba and Candelilla wax
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(Eupborbia cerifera Ale.) by manufacturers using vegetable
waxes. . . . Uricury wax is used in much the same way as
Carnauba wax, which is the best known and most extensively

1 Gk
used of the true vegetable waxes.

O litoral do Brasil meridional. Excurs@o botanica realizada
de 16-19 a 26-10-1920, pela zona litoranea deade Santo
até Laguna. By F. C. HoeunE. Secretaria da Agr., Industr:
e Com. de Sio Paulo, Dept. Bot. do Estado, Sdao Paulo,
1940. Pp. 1-111; 94 x 1234; 146 half-tones.

' unt of a botanical excursion by the author

itral Brazil during September and Octo-

many handsome photographs illustrate well
aphic, and cultural features of the region,

's a large amount of important information

z the more conspicuous or interesting plants of the

coastal areas,—PavL C. STANDLEY.

The Combretaceae of Argentina. By A. W. ExevL. Lilloa
(Tucuman, Argentina) 5+ 123-130; pls. 1—7; Feb. 14, 1940.
‘ Lu.:ml.u'u:mcnc are represented in Argentina by two genera,
Cr.:.?:r;fr;-c‘m m and Terminalia, each with two species. Thehgenera
and species are described in detail and illustrated.
Las_ Bignoniéceas del territorio del Chaco. By Avcusto G
huifi":.?_.‘ Lilloa §: 131-148; pls. 1-6, figs. 1—3;‘I~‘eb. 14, 1940:
B:_r];:,.-],(t}\k..;f--hli_c{j 'l‘g:;:-:tuyy uf.-\rgentipa are found 11 species of
Signonidceae, .iH_ of which are described and lustrated, with
citation ol specimens studied and vernacular names. The
Lftpacho, Tabebuia ipe, is one of the most valuable timb f
::.:thl;t-rn ].-\r_gemmr:ihccmme of its durability when exposir: 30
-ather, being used for fence posts and many ot}
It also supplies dyes of vari ‘ e e S
mordant used in their prepar(:;?ugf}—i?—?;\S:p(?.ng:‘izll)lfgr i

La}sth;n‘n?uestas del parque nacional del Nahuel Huapi
‘X;rc‘s)}‘;&i]‘ L.SZ,ABRERA. Revista Mus. La Plata (Buenoé
; eva 4 : . .
. r. 2 (Sec. Bot.); 227-396; 47 figs., 10 pls.;

This .
his handsome pamphlet, beautifully illustrated with line
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drawings representing all 41 genera of Compositae represented
in the Argentine national park of Nahuel Huapi, and with
numerous half-tone illustrations of its scenery, is another of
the fine monographic accounts of Argentine Compositae with
which Professor Cabrera during the past few years has so
enriched the literature of this family. Nowhere has there
appeared a more scholarly and lucid account of the Com-
positae of a limited area, and it is so conveniently and at-
tractively presented that one longs for the opportunity of
using it in the field, where it would be found highly practical.
While most of the plants discussed are, naturally, herbs, a
substantial number of woody plants are treated, particularly
in such genera as Baccharis, Flotovia, and Chugquiragua.
Vernacular names are reported for many species.—PauL C.
STANDLEY,

Travels of Ruiz, Pavén, and Dombey in Peru and Chile
(1777-1788). By Hieoiito Ruiz, with an epilogue and
ofhicial documents added by Acustin JEsUs BarRreiro.
Translated from the Spanish by B. E. DanLGren. Bot. Ser.
Field Mus. (Chicago) 21: 1-372; 2 maps; March 28, 1940.
In connection with the publication of its Flora of Peru, un-

der way since 1936, Field Museum of Natural History has
issued an American edition of the Relacién del Viaje of Ruiz.
This account of the historic botanical expedition that fur-
nished the material for the first flora of Peru, was prepared by
Ruiz in 1790, almost immediately after his return to Spain,
but for some reason was not printed during his lifetime. After
the death of the author the manuscript passed into the hands
of a member of his family. It was forgotten and remained un-
known in Spain for 140 years, until 1930, when it was brought
to light, edited, and published by the Academy of Sciences of
Madrid, together with pertinent official documents from Span-
ish archives. It provides a running account of the activities
iand---iﬁeidchts.';'ofp ten years of travel by the two Spanish bota-
nists and their French companion and is of interest as an addi-
tion to the early botanical literature of two American repub-
lics. Another copy in the handwriting of Ruiz is listed in the
catalogue of the library of the British Museum.
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A large part of the text consists of an enumeration, w?th
vernacular and scientific names, of the plants collected, with
comments on their characteristics, properties or reputed
virtues, and uses. A large proportion of them are herbaceous
plants of the highlands, but the montafias or forests at Cu-
ind Pozuzo vielded large numbers of woody plants. The
of Cinchona was a Hpi'l‘-; al objective of the botanists, but
re interesting comments also on many trees yielding

: ind other products, or useful for their wood.
pric of Concepcién we made an excellent col-
i in small cut boards which, by their colors,
grain and consistency makes one admire the greatness of the
Creator.”

T'wo of the ten years of travel and collecting were spent in
Chile. At Fort Nacimiento, situated at the foot of the cordil-
lera, Chilean pine was being cut by royal order for masts and
the interiors of boats. The three botanists were agreed that it
was “a species of the genus Pinus of Linnaeus, although a
dioecious tree.”

“I finished the description of the Pinus chilensis started in
Huilguelemu, by going with Dn. José Brunete, so that he
might sketch the habits of this magnificent tree, to the road
of Talcahuano, where there were three f
e hree female trees, one of
them stretched on the ground but held to it by the roots.
ihj.g very tall tree, although dioecious, corresponds in all its
E;: ts of fructification with the generic character of Pinus of
Tmnaﬂr:u_s. according to the examination made by us three
L?nlfagnmns: we agreed unanimously that it was a new species
ol this genus and probably the m
el X Ll us md 11.11 obably the ‘most valuable of all those
¢ cc Up 1o that time, for its exquisite white wood of

excellent grain for working and for use for masts of boats and
many other purposes, for its pine nuts contained in great con

and serving as nourishment to the Pehuenche an%i H 'l(') ;:5
Indians, and finally for its resin, very useful in medicir‘llé T

Some of the botanical bi ]
Loainbdi e]scwfire, 1:§T1a15 used appear not to have

Swietenia macro 2
| ; carpa. Pulli-
{ufn!:': acrocarpon and P. microcarpon, \"egetabl?lvor or

vory-nut palms of the *“Viaje,’ it

e ' & |
later published in the Systema of Ru{iigag:lt:i }Iiiyvi;fpbm i
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The numerous typographical errors in the botanical names
of the Spanish edition have been eliminated as far as possible
in the translation, Not the least interesting part of the baok
consists of the numerous appendices which give much in-
formation regarding this and other similar expeditions patron-
ized by the Spanish government. Most readers will be sur-
prised by the magnitude of these undertakings and the large
sums expended on them. Of very special interest is the in-
ventory of the collecting outfit taken to Peru by Ruiz and
Pavén, very much the same as would be taken by collectors
of today who planned several years of field work, but in-
creased by the supplies required by the artist-draftsmen who
accompanied them to make delineations of plants in the
field—PauL C. STANDLEY.

Las hayas australes o antarticas de Chile. By Ernesto L.
BernaTH. Santiago de Chile, 1940. Pp. 43: 774 x 10343 T
map, 26 half-tones, 11 plates of drawings.

This pamphlet is a copiously illustrated manual of the
Antarctic Beeches native to Chile. Ten species and one variety
of Nothofagus are described with reference to their common
names, distribution, botanical characters, properties and uses
of the timber, and silviculture. This work is the most compre-

hensive published on these important trees.

diti e L : i B. H. DANSER.
Additions to the Loranthaceae of Siam. By : .
A_-ﬁkji.’_ Fard. Bot. Buitenzorg 3: 16: 253-267; Eebrua-r_y 1940,
A synopsis of the genera and species of Loranthaceae known

Siar i ' ecies. 1welve
from Siam, with keys to the genera and species.
uggﬁm_;l:’repmented, Extensive notes are provided regard-
\ing many of the species.

'J.‘he Malaysian ‘species of the genus Ixora (Rllb.). Addi-

' ndatio . Br mp. Bull.
tons and emendations. By C. E. B, BREMERAMP. :
ftii'zru; Bot. Buitenzorg 3: 16: 276-299; Fcb;uz.:ry_ 1940, .
éévmtem new species of Ixora are _deggnbed from the

Mﬂaysmn region, and notes are published pertaining to
numerous older species.
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3
Studies in Theaceae. V. The Theaceae of New Guinea.
By Crarence E. Kosuski Fourn. Arnold Arboretum
Jamaica Plain, Mass.) 21: 134-162; j—\pl‘il 1040.
An enumeration of the Theaceae of New Guinea, based
' “tions made by L. J. Brass. Numerous new
in Gordonia, Ternstroemia, Adinandra,
nus, Archboldiodendron, with two species

1 1
yally on collel

C re dcsd
and Eurya. A new ge

s 1 1
O trees, 1s gescribed.

Plantae Papuanae Archboldianae. II. By E. D. MErrILL and
L. M. Perry. Fourn. Arnold Arboretum (Jamaica Plain,
Mass.) 21: 163-200; 1 pl.; April 1g40.

New species from Papua are described in the genera

f‘ﬂ':'_vc‘;.*:r‘!.'r:‘? Pan us, Pittosporum, Rubus, Pygeum, Para-

stemon, and Excavatia, and there are notes upon older species.

Notes on two Asiatic genera of Lauraceae. By H. K. Atry-

SHAW. Kew Bulletin, 1940, PP- 74-77-

The new genus Caryodapbnopsis consists of two species, C.
tonkinensis (Nothaphoebe tonkinensis Lecomte; Persea pyri-
-;"::-mz:; [];_-lmt'."_i. of Tonkin, Annam, Philippines, and British
North Borneo; and C. Henrvi (N. tonkinensi vipedi
e e G ensis, f. brevipedicel-

-ou 130), of Yunnan. Stemmatodaphbne perakensis Gamble

(Betlschmiedia longipedicellata Merr.) is reported from British
North Borneo.

New Bornean Araliaceae. B

: yW.R. P I
(London) +8: 116 ] HILIPSON. Fourn. Bot.

11G3 1g40.
, Gilibertia borneensis and ig
from British North Borneo,
previously from Borneo,

OK-;\I{“&T borneensis are new species
Neither genus has been reported

No};esﬁon p!ants of the Pacific Islands
uli. Torrey Clup (Burl: .
R 'y Burlington,

. IL By F. R. Fossere.
Vermont) 67: 417-428;

Chiefly an enumeration of Rubiaceae collected in Fiji, with
i 3

new species of Phaleria and p : :
notated list of species of D;‘wp‘;‘;ﬁ”ﬂa. There is also an an-
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The wood anatomy of some Australian Lauraceae with
methods for their identification. By H. E. DapsweLL and
Auprey M. Eckerstey. Bul. No. 132, Council for Sci. &
Ind. Research, Melbourne, 1940. Pp. 48 (photo-litho-
graphed); 6 x 9%4; 1 large table; 8 plates (36 photomicro-
graphs).

“This publication deals with the anatomical features of 31
different Australian species of the family Lauraceae and, in
addition, gives details of the habit and distribution of the tree,
and the general properties of the timber. Photomicrographs
showing details of the structure of various species have been
included. A key for the identification of the Australian species
has been prepared; reference has been made to the fact that,
in anatomical features, the Australian representatives of the
family fall into two main groups, namely, (i) including the
genera Beilschmiedia, Cryptocarya, and Endiandra and (11)
including the genera Cinnamomum, Litsea, and Persea. This
separation agrees with botanical classifications in which the
genera of the first division are members of the Lauroideae sub-
group of the family, and the genera of the second division are
members of the Persoideae subgroup of the family,”—Au-
thors’ summary.

The density of Australian timbers. 2. Air-dry and basic
density data for 172 timbers. By W. L. GreexsILL and
H. E. DapsweLL. Pamphlet No. g2, C(')uni:ll_ for Sci. &
Ind. Research, Melbourne, 1940. Pp. 755 6 x 924.
“The various factors which must be taken into considera-

tion when determining the density of a piece of wood are dis-

‘cussed; chief amongst these are the moisture content m}d the

incidence of collapse. The advantage of using basic density for

purposes of comparison are pointed out. In the laboratory,
¢ densities and air-dry (12 per cent moisture content)

e e before and after reconditioning are determined, and a
e deepronis iven ofth procdes. Resuls and st
tical data are tabulated for 172 timbers. It is pointed out that
fieel tats m“bmﬁgw relationship between basic density

- reconditioning than between basic
e ﬁens;;;bafom récot;géiﬁbning- ‘This is due

‘5

D

a3
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to the irregular occurrence of cnl]apge, the_w:dcsprc;aut'll _i.
dence of which is not generally recognized. Finally, results :
presented to illustrate the type of density variation founs
within a single tree, the variation in different trees of the |
species, and the use that can be made of the density variatic
between material of different species for i1dentifica
purposes.”’ —duthors’ summary.

Ecological studies on the rain forest of Sc'nfthern Nige
II. The atmospheric environmental conditions. By G
Evaxs. Journal of Ecology (Cambridge) 27: 2: 4364825

text figs.; August 1939,

In the chapter entitled “The carbon dioxide concentratios
m the undergrowth of primary and secondary forest” the au
thor says: “It has been shown as a result of numerous inw
gations that the carbon dioxide content of the air in the lo \
layers of a temperate woodland is for a considerable propor-

tion of the day higher than that outside the wood. A vigorous
soil respiration has frequently been observed, and the struc-
ture of the wood must impede the mixing of the air near the
soll with that outside the wood. In tropical rain forests not
only is there a vigorous decomposition (seldom is any con-
tinuous layer of dead leaves seen on the ground) but also the

i than that of most temperate woods.
This led to the supposition that the carbon dioxide concentra
tion in the lower layers of the former would be found to be
much higher. . . . At the ‘normal’ [0.03 vol. per cent] -
centration of carbon dioxide the rate of photosynthesis with a
high light intensity increases almost proportionately with
mnereasing carbon dioxide concentration, Even. at low lj
intensities such as are met with in tropical rain forest a five-
tenfold incr;ase_ in concentration would cause a large in

fvery low light i
term ‘carbon dioxide flora’ has everr':r be:niggi;] escr
these plants. . . . Tt will be shown that these measu
of very hlgi} concentrations are unsubstantiated.
concept of “carbon dioxide flora” js without 'fou’nddtiam
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cause of large irregular streaks and patches of purplish brown
on a background of brownish yellow. Owing to the limited
supply of the timber, it has never been extensively used, but

samples of it are included in every representative collection of

woods from French Guiana and the Amazon.

Herbert Stone (Les bois utiles de la Guyana francaise 3: 1323
pls. I-1. 1917) describes and illustrates the wood under the
name of Stryphnodendron guianense (Aubl.) Benth. (= Mimosa
guianensis Aubl.), and corrects his earlier mistaken identifi-
cation of Hoobooballi (Loxopterygium Sagotii Hook. f.) with
that species. Leaves from a Surinam tree called Boschtamalen
and supposed to be the source of the timber in question were
made the basis for an incompletely described new species,
Strypbnodendron flammatum Kleinhoonte (Rec. Trav. Bot.
Néerlandais 22: 417. 1925), but the foliage is totally different
from that of Marmaroxylon.

Adolpho Ducke, the first to obtain adequate herbarium
material of the Amazonian tree producing Angelim Rajado,
named it Pithecolobium racemiflorum in 1915, but later (1922)
g‘rmngtd the name to P. racemosum, as the specific epithet
(racemiflorum) had been used by Donnell Smith to designate
a Central American tree. A wood sample (Yale 20720; Ducke
30), with flowering herbarium material collected and deter-
mined by Ducke, has the distinctive structure and appearance
of trade samples of Angelim Rajado.

_ Ducke says that the trees are of fairly common occurrence
in the sparsely populated parts of Faro, Oriximin, Santarem

T'apajoz, f‘jlmcér%u}, and Gurupa, Brazil; its usual v.ft:rnacl.tlmi
name, Ingd-rana, is not very distinctive. The presence of the
species in British Guiana was first established in 1937 by
A. C. Smit h, of the New York Botanical Garden, who found a
tree 100 feet tall growing in dense forest on high land in the
ia:is_m of the I_'.s:s::quii'm River, and collected ﬂuwaring her-
i el 3 worl iy e 3571 oty

_ et g in (Les bois de la Guyana et du Brasil
PP: 79-80), the tree is rare but reaches large size in the fl)rest;
of French Guiana. The bole attains a length of 6o to 80 feet to
the first large limb and a diameter of 18 to 24 inches just
above the heavily buttressed base. The natives use the timber
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for wheelwright work, but it is considered suitable also for
cabinet-making, marquetry, and decorative panels.

A study of this wood convinced me that the species is
generically distinct from the other Leguminosae. Mr. Killip’s
agreement with my opinion resulted in the diagnosis and
transfer given below. The name Marmaroxylon (marble
wood) refers to the characteristic appearance of the lumber.

Marmaroxyron Killip, gen. nov.—Arbores inermes pubes-
centes; folia bipinnata, pinnis plurijugis, foliolis parvis mem-
branaceis numerosis, rhachi inter pinnas glandulifera, petiolo
glandula magna onusto; flores parvi capitati, capitulis race-
mosis, racemis e modis defoliatis oriundis saepissimi geminis
vel trinis; flores sessiles, calyce cupulari minuto obsolete den-
ticulato; corolla tenuis extus puberula, tubo sursum paullo
dilatato, lobis brevissimis; stamina numerosa, filamentis
longe connatis, tubo longiexserto; legumen toment osum
solemniter saepe semicirculare curvatum, lineari-oblongum,
marginibus incrassatis, inarticulatum sed inter semina
transverse sulcatum, bivalve, valvis crassiusculis post
dehiscentiam vix contortis; semina NUMErosa.

Type species, Pithecolobium racemosum Ducke.

Marmaroxylon racemosum (Ducke) Killip, comb. nov.
Pithecolobium racemosum Ducke, Archiv. Bot. Jard. Rio de
Janeiro 3: errata following p. 272, 1922. P. racemiflorum
Ducke, op. cit. I: 14. p/. #. 1915, non Donn. Sm., 1913.

The genus, so far as known, consists of a single species,
widely distributed in the Amazon Valley of Brazil, and known
also from French Guiana and the basin of the Essequibo
River in British Guiana. In the account by Britton and
Killip of the Mimosaceae of Colombia (Ann. N. Y. Acad. Sei.
35: 108. 1936), the most elaborate recent treatment of the
group as it is represented in South America, Marmaroxyion
would run to either Arthrosamanea or Albizzia, depending
upon one’s interpretation of the character of the fruit. The
genus evidently is not closely similar to Aibizzia, which has a
thin and often almost papery fruit, not at all constricted be-
tween the seeds. Artbrosamanea differs in having the legume
definitely septate between the seeds, but the valves of the
fruit of Marmaroxylon apparently are not truly septate, in
spite of the well-defined constrictions between the seeds.
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Common NAMES: Bousi tamarin, puta locus, slang houdou,
snecki housou (Sur.); bois serpent, b. zebra (Fr. G.); angelim
rajado, ingd caetit(, inga-rana, inga-rana da terra firme,.
urubuzeiro (Braz.).

4

Bois LA MorUE or TAMARINDE PLOKONIE

The timber commonly known in French Guiana as Bois la
Morue, in British Guiana as Red Manariballi, and in Surinam
as Tamarinde Plokonie, has long borne the scientific name of
Pithecolobium pedicellare (DC.) Benth. A study of the wood
suggested that the species was wrongly placed generically,
and Mr. Killip proposes a transfer to Samanea, as follows:

Samanea pedicellaris (DC.) Killip, comb. nov. Inga pedi-
cellaris DC. Prodr. 2: 441. 1825. Pithecolobium pedicellare
Benth. Lond. Journ. Bot. 3: 219. 1844.

According to Ducke (Arehiv. Fard. Bot. Rio de Faneiro 3:
63), another synonym for P. pedicellare (DC.) Benth. is
Mimosa terminalis Vell. Fl. Flum. 2¢. XI t. 30 (=P. polyce-
phalum Benth., according to Bentham). Elsewhere (A4s
Leguminosas da Amazonia brasileira, 1939, p. 26) he states
that the species is common in the forest of the estuary of the

Amazon River and also occurs in Rio de Janeiro. Ducke’s

reference to the wood as yellowish white, coarse-textured,

and not utilized in Pard seems much more appropriate for P.

polycepbalum than for the timber under consideration.,

Common NaMmES: Red manariballi (Br. G.); aboonkini, ala-
watta-moelerie, arawata-moerere, asau, baboen-banjie, hoe-
roewassa, kabana, manaliballi-hororodikoro, manariballi-
koereroe, plnk(_:m_c, _proekoenie, prokonie, sera, tamalin

tamarinde plokonie (Sur.); bois ara, b. cerf, b. la morue b’

macaque rouge, b. pagode, bougouni, cedre d’argent, 1:’)1‘6:

fontaine rouge (Fr. G.); cambui, ingd-rana (Braz,)

THEe BirTer ANGELIMS

_"J'u.l'c;nt}' years have elapsed since I first attempted to

igentity a group of moderately hard, coarse-textured woods

vellowish in color when fresh but becoming brown or reddish

upon exposure, and noted for the extremely bitter and lasting
taste of the yellow powder that fills the vessels, As a result
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largely of the valuable collections of Adolpho Ducke, it is now
known that the woods represent two closely related genera,
Vatairea and Vataireopsis, which are sometimes placed in
the section Aristobulia of Andira. The timbers are much alike
in general appearance and properties, but from such infor-
mation as is now available it appears that the specimens
with the finer and more numerous rays belong to Vatairea
and those with few and coarser rays to Vataireopsis.

As stated in Timbers of Tropical America (p. 303), there
were at that time (1924) two specimens collected under the
name of Guacamayo along the eastern Guatemala-Honduras
boundary which evidently belonged in this Brazilian group.
Other material was subsequently obtained from Guatemala
and British Honduras, and in 1937 Llewellyn Williams col-
lected two wood samples of a tree called Picho in the Isthmus
of Tehuantepec, Mexico. Paul C. Standley identified the
Mexican material with his Tipuana Lundellii. Killip studied
the Central American and Mexican specimens and concluded
that they belong to Fatairea and are not referable to any of
the South American species. At Standley’s suggestion he
proposes the following transfer:

Vatairea Lundellii (Standl.) Killip, comb. nov. Tipuana
Lundellii Standl. Carnegie Inst. Washington Publ. 461: 65.
1935-

Common names: Picho (Mex.); bitterwood (Br. H.); frijol-
illo (Guat.); amargoso, guacamayo (Hond.); amargo (Pan.).

Vinuarico e Esrinuo

The Vinhatico de Espinho of the Bahia region of Brazil is
a large, well-formed timber tree sometimes 100 feet tall and
four feet in diameter, of scattered occurrence on upper hill
slopes in association with the Vinhatico Castanho (Plathy-
menia reticulata Benth.). It is closely related to Chloraleucon
tortum (Mart.) Pittier (= Pitbecolobium tortum Mart.), a low
branched, crooked shrub or small tree with a range extending
from northeastern Argentina through eastern Brazil, northern
South America, the West Indies, and Central America to
Baja California, Mexico. The woods of the two species are
readily separable though obviously of the same genus. They
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are also distinct from those of other sections of Pithecolobiu

(sens. lat.). The following transfer is accordingly proposed:
Chloroleucon vinhatico Record, comb. nov. Pithecolobium

vinbatico Record, Timbers of Tropical America, p. 211. 1924~

MisceELLANEOUS TRANSFERS

Albizzia polycephala (H.B.K.) Killip, comb. nov. Pithe-
colobium polvcepbalum Benth. Lond. Journ. Bot. Hook. 33
219. 1844. Samanea polycephala Pittier, Arb. y Arb. Venez.
§5- 1925 A

IAlrthr_usamanea daulensis (Spruce) Killip, comb. nov.
Pithecolobium daulense Spruce ex Benth. Trans. Linn. Soc.
30: §86. 1875,

Macrosamanea Spruceana (Benth.) Killip, comb. nov.
Pithecolobium Spruceanum Benth. Trans. Linn. Soc. 30%

£g0 Cy

- Punjuba dependens (Rusby) Killip, comb. nov. Pithecolo-

bivum dependens Rusby, Mem. N. Y. Bot. Gard. 7: 253. 1927.
Samanea coripatensis (Rusby) Killip, comb. nov. Pitbe-

colovium coripatense Rusby, Bull. N. Y. Bot. Gard. 4: 349.

14 O

Slen,egalia multifiora (H.B.K.) Killip, comb. nov. Acacia
multifiora H.B.K. Nov. Gen. & Sp. 6: 277. 1824. Pithecolobium
multiflorum Benth. Lond. Journ. Bot. Hook. 3: 220, 1844,
Samanea multifiora Pittier, Arb. v Arb. Legum. 1. Mimos, 61.

1

'Se.negalia paniculata (Willd.) Kill;
ene . ) Kill ' {caci
paniculata Willd. Sp. Pl. 4: Ir_-L-,.._-,, 1'-i:-(11p’ comb: 207 et
“_%]yglgl catiliﬂora (Willd.) Killip, comb. nov. Inga caulifiora
Y ....\1.‘].\}:;. Pl. 4: 1021, 1806, Mimosa cauliflora Poir. in Lam.
lzlm._n . Suppl. ;;: .aiq! 1810, Pithecolobium caulifiorum Mart
‘lora 20, pt. 2, Beibl. 837; ex Be Trans, Li 4
o ;rfg”[%\f?s_ eibl. 116. 1837; ex Benth. Trans. Linn. Soe.
_ leylgla E}ngelgingi_i _(Standl.) Record, comb. nov. Pirke-
}(f!l’; bium )T',_;.r{rf.r:n_;i:: Standl. Trop. Woods 34: 40 1933. Inga
tngelsingis Standl. Trop. Woods 17: F < Field
R e I oods 17: 27. 1929; Field Mus.
Zygia Stevensonii (Standl.) R

Ste § .) Record, comb. )

Stevensonii Standl, Trop. Woods 23: 7. 1:330. e

No. 63 TROPICAL WOODS 2
NEW NAMES IN CYBISTAX AND TABEBUIA
By RusseLrL J. SEIBERT

Recently it was found necessary to transfer the lower
Mexican and Central American Primavera (Tabebuia Donnell-
Smithii) to Cybistax Donnell-Smithii (Rose) Seibert, Car-
negie Inst. Publ. No. 522, p. 392. 1940. F urther studies of the
genus Tabebuia have led to the conclusion that the Venezuelan
and Colombian species, Tabebuia chrysea, should also be
transferred to Cybistax.

Cybistax chrysea (Blake) Seibert, comb. nov. Tabebuia
chrysea Blake, Contr. Gray Herb. No. 3, p. 59, 1918; Trop.
Woods 36: 17. 1933-

Tree to 20 m. high and 8 dm. in diam.; branchlets, petioles
and petiolules sordid stellate-tomentulose; leaves s-foliolate;
leaflets oval-ovate to ovate-lanceolate, 10-22 cm. long and
4-8.5 cm. broad, the lateral ones somewhat smaller, crenate,
membranaceous, acute, base truncate to subcordate, stel-
lately puberulous above and below, pilose along the main
nerves, especially above; inflorescence a dense flowering
raceme about 10 cm. long; flowers golden yellow; calyx cam-
panulate about 2 cm. long, thinly membranaceous, yellow, of
about the same texture as the corolla, the lobes of 5 deltoid
acute teeth about § mm. long, somewhat tomentellous, be-
coming subglabrate when mature; corolla 67 cm. long,
thinly membranaceous, more or less minutely tomentellous
on the outer surface; fruit conspicuously costate when ma-
ture, about 50 cm. long and 3 cm. broad, stellately puberulous
when young; seeds flat, surrounded by a large, white hyaline
wing—Apparently restricted to northern Colombia and
northwestern Venezuela.

Coromsia: Dept, Atlantico: Finca “Santa Rosa,” near
Barranquilla, st. Nov. 1932, A. Dugand G. 237 (Yale); Ar-
royo Cipacua, alt. 150-250 m., st. Sept. 1934, Dugand 711
(Yale); along the Puerto Colombia road, fl. Jan. 1934, Dugand
{;’71(Yale); near Santo Tomas, fl. Dec. 1932, Dugand 288

ale).

Venezugra: State of Falcén: vic. Alta Garcia, fl. May
1917, H. M. Curran & M. Haman 7374 (Gray, NY), 737 B
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(Grav): between Coro and Alta Garcia, fl. May 1917, Curran
& Haman 737 (AA, Gray, type of Tabebuia cbrysea Blake,
NY. US). State of Lara: between Rio Tocuyo and Carora,
fi.. fr. Tan. 1928, H. Pittier 12013 (Gray, MBG, NY, Yale).
State of Zulia: vic. of Maracaibo, fl., fr. Dec. 1922, Pittier
10066 (Grav, NY); cultivated in vic. of Maracaibo, st. Oct.,
1922, P."I.’."('-l' 10400 "("'rﬂ,\ ) NY).

VERNACULAR NAMES: Araguan (Pittier 12613); canada (Pit-
::‘f‘?‘ 10400, fr'!(',ﬂf)!';r; I‘t‘mifi ( f').f‘f-'-’.t“?‘ 170006)1 ]‘Ublc (Df{gﬂnd 237’
288); roble amarillo (Dugand 237, 288, 517, 71T).

The above species is readily distinguishable from Cybistax
antisypbylitica Mart. (Brazil, Argentina, Bolivia, and Peru),
which has entire leaflets, conspicuously glandular-lepidote
and sparsely puberulous and acute or broadly acute towards
the base. The inflorescence is of a paniculate rather than a
racemose type as found in C. chrysea. C. Donnell-Smithii has
5—7-foliolate leaves and entire or somewhat irregularly serrate
leaflets which are glabrous above and below, except é]ong the
nerves. The inflorescence is a broad, open panicle; calyx bilabi-
ate and both the calyx and corolla pubescent with capitate-
glandular hairs.

Tabebuia dubia (C. Wright) Britton ex Seibert, comb. nov.
Tecoma dubia C. Wright, in Sauvalle Fl. Cub. p. g5. 1873.
Tabebuia crassifolia Britton, Bull. Torr. Bot. Cl. 42: 376.
Ig1g.

(;,-E;J,IF-E.Jp;;v‘q;(»)rr-lfn.r#: (ixx?ro-Ri\fer Dam, st. Feb. Iggé,

Yy & Matthews 44 (NY, Yale); southeast of Holguin,
Bfirrcn savannas, fl. Apr. 1909, 7. 4. Shafer 1285 (MBG, NY.
type of Tabebuia crassifolia Britton); Moa, Baracoa, l;l fr.
;u%)glc?l;; ,?' ‘; ﬁm%;‘z (NY)Y. Without definite locality:
. e 1925, 1. 1. Gill 99 (NY); fl. Mar., C. Wright s.n.
(Gray, cotype (?) of Tecoma dubia C. Wright)

VERNACULAR NAME: Roble negro. ]

According to a note on the type specimen of Tabebuia
mz.r:r;fa{m, Britton “compared [the specimen| with .
dubia C. Wright in Gray Herbarium July 25 1919.‘:":‘:3;
found the two plants to be conspecific. The corr:;ct combina-

ti :
l;(r’::’: o::’“"—'"el", apparently was never published by Dr.
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AMERICAN TIMBERS OF THE FAMILY
BIGNONIACEAE

By Samvet J. Recorp and Rosert W. Hess

The Bignoniaceae comprise more than 100 genera and sev-
eral hundred species of general distribution in the tropics,
a few in temperate regions. A great many of the plants are
scandent shrubs or woody climbers, one of the best known
being the Trumpet Creeper cultivated in gardens. The stems
of many of the lianas are of anomalous structure, a common
form having regularly spaced deep furrows filled with phloem
wedges, the line of separation appearing on cross section like a
miniature staircase (see Solereder’s Systematic anatomy of the
dicotyledons, pp. 605-610). The plants are noted for the beauty
of their showy flowers and many are planted for decorative
purposes. There are numerous arborescent genera and a few
of them yield timber of commercial importance.

In the New World the trees are of 16 genera, namely, 4m-

phitecna, Astianthus, Catalpa, Chilopsis, Cotema, Crescentia,

Cybistax, Ekmaniantbe, Enallagma, Jacaranda, Macrocatalpa,
Paratecoma, Parmientiera, Tabebuia, and Tecoma. They are
all tropical except Catalpa and Chilopsis. The timbers exhibit
a wide range of variation in appearance and properties. Many
are light-colored throughout, others have a distinct heartwood
in various shades of brown to olive or blackish, uniform or
more or less variegated or striped; dark specimens frequently
have an oily appearance and abundant sulphur-like deposits
(Cotema, Godmania, Paratecoma, and Tabebuia in part). Luster
low to satiny. Taste bitter in Tecoma and in inner bark of
Godmania, absent or not distinctive in the others; odor sug-
gesting kerosene in Cata/pa, absent or mild and not describa-
ble in the others. Density range very great; sp. gr. 0.40 to
1.25; texture fine to coarse; grain straight to roey or otherwise
irregular; working properties fair to excellent; durability poor
to very high.

Growth rings usually present, sometimes conspicuous; ring-porous struc-
ture occasionally present (Catalpa and Cbilopsis). In diffuse-porous woods,

pores medium-sized to minute, few to numerous; commonly solitary and in
small multiples or little clusters, evenly distributed or tending to diagonal or




E

s present in certain Old World species; see
1z 4] thickenings characterize smallest vessels of
T tvloses commons intervascular pitting alternate;
Ravs 1 to 8, generally 1 to 3, cells wide, often
.o or more cells high; distinctly hetero-
caranda in part, weakly so in Catalpa,
n ous in the others; small cubical

stherwise apparently absent; pits ta
, oval to irregular (e.g., Catalpa);

pitang s ymetmes a & s
very abundant: paratracheal, narrow to coarse aliform to confluentin narrow
:: often finely terminal; no crystals seen,
d gelatinous walls; septate in Mae-
rocatalpa and in Cybisfax 1n part; pits -'|'.1‘.}llt‘ or more or less distinctly
bordered. Ripple marks present in Cotema, Crescentia, Cybistax, Godmania,
Paratecoma, and Tabebuia; 8o to 140 per inch; regular to irregular; all ele-
ments involved; secondary seriation often distinct with lens in the bands of
2-celled parenchyma strands. No gum ducts seen.

Astianthus vimina/is (H.B.K.) Baill., the only species, 1s.a
tree sometimes 5o feet high growing on sand bars along
streams from southern Mexico to Gualan, Guatemala. The
simple, linear leaves are ternately whorled; the vellow flowers
are borne in loose terminal panicled cymes; the small linear
capsule contains numerous small broad-winged seeds. So far
as known, the timber is not utilized for any special purpose
because of its scarcity.

or wide, short to concentric ba

Wood fibers with thin to very th

The f'ul'lu\h":ng description is based upon a small twig from a herbarium
specimen supplied by R. J. Seibert from the Missouri Botanical Garden
[<>,I¢.:, \nmll'-‘_h:.-;; » numerous, fairly well distributed, often in short radiai
multiples. Vessels with simple perforations; walls
nate, very small (4.¢4), Rays uniseriate and b
decidedly heterogencous, with high margins of square and uprighr cells; pits
to ticssl:is very small. Wood parenchyma sparingly paratracheal \’\'md‘i"xifers
with very numerous, very small, indisti r bordered pits. Ri
Yo y small, indistinctly bordered pits. Ripple marks

Amphitecna macrophbylla (Seem.) Miers is a shrub or small
tree, cius:ly_ related to Enallagma, of restricted occurrence in
.t;.w mountainous forests of southern Mexico and Guatemala

he llargc, simple, alternate, nearly sessile leaves are c[ustcreci
at the ends of the branches; the long-pedicellate greenish

flowers are borne on short bracteate shoots on the old wood:
*

the fruit resembles Cacao (T beabroma) and the seeds, which

walls finely striate; pits alter-
iseriate and up to 5o cells highs
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. Vessels with exclusively simple perforations (retici==8
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are without wings, are imbedded in pulp. There are no known
uses for the timber. The wood has not been studied.

Common NamE: Huiro de montana.

Catalpa, excluding the section Macrocatalpa as a separate
genus, is composed of four species of deciduous trees of the
north temperate zone, two occurring in Japan and northern
China, the others of limited natural distribution in the south-
eastern quarter of the United States, though rather widely
cultivated. They have stout twigs without a terminal bud;
the large to very large leaves are typically in whorls of three;
the flowers are conspicuous in terminal panicles; the fruit is
a long, 2-valved capsule containing numerous flat, hairy-
winged seeds.

Catalpa bignonioides Walt., often called Indian bean, is
typically a short, stout-boled tree, with a spreading crown,
rarely attaining a height of 6o feet. It is planted for decorative
purposes and is hardy as far north as eastern New England.
It is of no importance as a source of timber. C. speciosa
Warder, generally known as the Hardy Catalpa, is a forest
tree, said to attain a maximum height of 120 feet with a tall
straight trunk upward of go inches in diameter on fertile
bottomlands in the lower Ohio River region. The easily
worked, durable timber has never been available in sufficient
quantity to be a factor in the market, but it served as a back-
ground for the commercial exploitation of the species for
forest plantations. Thirty to forty years ago no other tree was
so generally and indiscriminately recommended for planting
in the Middle West. Some of the plantations have proved
successful, but a larger number have, for various reasons,
been partial or complete failures. The principal use for the
product is for fence posts and fuel.

Heartwood light brown, sometimes tinged with olive;
sapwood nearly white, tending to discolor and merging gradu-
ally in the heartwood. Luster fairly high. Odor suggesting
kerosene; taste not distinctive. Light and soft; sp. gr. (air-
dry) 0.40 to 0.45; weight 25 to 28 lbs. per cu. IE;.; texture
medium to coarse; grain generally straight; very easy to work,
finishing smoothly, holds place well when manufactured;
durability good to fair.
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AMERICAN WOODS OF THE FAMILY RUTACEAE
By SamukL J. Recorp and Rosert W. HEess

This family, best known as the source of Citrus fruits and
Satinwood, consists of about 140 genera and 1600 species of
aromatic trees, shrubs, and a few herbs, of cosmopolitan dis-
tribution, though most abundant in the warm regions of the
world. The plants are often armed with spines and usually
have glands in the bark, leaves, and fruit. The leaves are op-
posite or alternate, or sometimes whorled, simple or digi-
tately or pinnately compound, and without stipules; the
flowers are perfect or unisexual, large or small, the stamens as
many or twice as many as the petals; the fruit is a follicle,
capsule, samara, drupe, or berry.

In the New World there are about 400 species of shrubs and
small to medium-sized, rarely large, trecs, representing 44
genera as follows (asterisk indicates woods studied): *Adss-
cantbus (1 sp.), Adlmeidea (4), *Amyris (20), *Balfourodendron
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(1), *Casimiroa (5), *Chotsya (4), *Citrus (12, introduced),
*Cneoridium (1), Cusparia (25), Decagonocarpus (1), Deca-
tropis (2), Decazyx (1), *Dictyoloma (2), *Erytbrochiton (5),
*Esenbeckia (30), *Euxylopbora (1), Galipea (8), *Helietta (5),
*Hortia (6), Fabnia (1), Leptotbyrsa (1), Lubaria (1), Me-
gastigma (2), *Metrodorea ( 5), Naudinia (1), *N. 'yeticalantbus
(1), Peltostigma (3), Pilocarpus (20), Pitavia (1), *Plethadenia

(2), Polyaster (2), *Ptelea (1), *Raputia (8), Rauia (2), *Ra-
venia (10), Sargentia (1), *Sobnreyia (1), Spathelia (10),
Spirantbera (1), Staurantbus (1), Taravalia (1), *Thamnosma
(6), Ticorea (3),and * Zanthoxylum (180). The only native genus
listed that is not exclusively American is Zanthoxylum (in-
cluding Fagara). The only genera supplying commercial wood
are Amyris, Balfourodendron, Citrus, Esenbeckia (?), Euxyloph-
ora, and Zantboxylum. Only two species of the entire family,
namely, Zanthoxylum flavum Vahl, the West Indian Satin-
wood, and Chloroxylon Swietenia DC., the Ceylon or East
Indian Satinwood, are well known to the timber trade of the
world. All of the timbers have good technical properties, but
with very few exceptions they are too small or too scarce to be
of more than local utility.

Color of wood predominantly yellow, whitish, brownish, or
greenish, often without much contrast between heartwood
and sapwood; exceptions are Ptelea (chestnut-brown), Pletha-
denia (very dark brown), Ravenia .f‘;;e(:abi,"f_; Engl. (roseate
brown), and a few species of Zanthoxylum t\'prﬁed by Z.
monopbyllum Lam. (coppery brown). Luster medium to very
high. Odor distinctive in some species of Amyris and Zan-
thoxylum; taste mildly bitter in Hortia, decidedly bitter in
Ptelea, otherwise not distinctive. Density medium to high;
texture fine to moderately coarse; grain s.traight to irrcgllf;{r:
working properties generally excellent; resistance to deca):
variable, often low,

. (irm\:th rings usually visible; ing-porous structure more or less pronounced
in (,‘{.»m.-\-:.-. f.‘nmr:’s."r'rm.a_, Erytbrockiton, Ptelea, Thamnosma, Zanthoxylum
americanun L., and Z. Clava-Herculis 1., Pores sometimes visible, but mostly
indistinct or invisible without lens; commonly thick-walled; variable in
abundance; mmtly n x’hnrtl. sometimes long, radial multiples, Vessels with
f.):i.|u_,m.t.1l\. _‘-‘""_‘I‘!" perforations except in Adiscantbus; spiral thickenings
present in Chotsya, Cneoridium, Ptelea, and Thamnosma; gum deposits com-
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mon to very abundant; pitting fine to very fine. Rays all uniseriate in Amyris
and Choisya; 1 or 2, occasionally 3, cells wide in Adiscantbus, Cneoridium,
Erythrochiton, Helietta, Sobnreyia, and certain species of Zanthoxylum; 1 to
3,45 §, 0r b cells wide in the others; frequently less than 25, nearly always less

an 6o, rarely up to 100, cells high; homogeneous or weakly heterogencous in
Amyris, Casimiroa, Citrus, Cneoridium, Dictyoloma, Euxylapbora, Helictta
(in part), Hortia, Nycticalantbus, Raputia, Sobnreyia, and Zantboxylum;
decidedly heterogeneous in Choisya, Erytbrockiton, Esenbeckia, Metrodorea,
and Ravenia; less distinctly heterogeneous in the others; crystals common;
enlarged, thin.walled oil cells present in Euxylopbora; ray-vessel pitting
mostly fine to very fine, often unilaterally compound. Wood parenchyma
very sparse to very abundant; forms represented are paratracheal, aliform,
confluent, and apparently demarcating seasonal growths; crystals common;
numerous large bundles of raphides present in the diffuse parenchyma of
Raputia magnifica Engl. Wood fibers with medium to very thick and gelati-
nous walls; pits small to very small, simple or indistinctly bordered. Ripple
marks absent. Small to very small, vertical, traumatic gum ducts of sporadic
occurrence in Balfourodendron, Citris, Esenbeckia, Euxylophora, Helietta,
Metrodorea, Pilocarpus, Ravenia, and Zanthoxylum.

Adiscanthus fusciflorus Ducke, the only species, is an un-
armed shrub or little tree, sometimes 15 feet high, in the
undergrowth of somewhat open forests on rather syampy but
non-inundated land in the central Amazon region of Brazil.
The simple, alternate leaves are smooth, leathery, gland-
dotted, entire, the larger ones being 14 to 20 inches long and
gradually tapering from the base to a maximum width of
about 3 inches; the flowers, which are dark purple outside
and white and woolly within, are borne in clusters at the ends
of the finely speckled or cross-striped peduncles a foot or more
in length; the fruit consists of 1 to §, dehiscent, 1-seeded, lit-
tle capsules, each shaped like a clam shell. There are no known
uses for the plant. The following description is based on a
wood sample (Yale 319615 Ducke 234) collected with flowering
herbarium material by Adolpho Ducke near Mandos, Brazil.

Heartwood absent or not distinguishable from the pale
brownish yellow sapwood. Luster medium. Odorless and
tasteless. Hard, heavy, tough, and strong; texture moderately
fine; grain straight; easy to work, finishing very smoothly; not
durable. Of no commercial possibilities.

Growth rings absent or poorly defined. Pores not distinct without lens

(60 u); numerous, but not crowded; mostly in little multiples tending to form
short radial or diagonal chains, but without distinctive pattern. Vessels some-
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times with simple perforations, but usually with circular or o\fai sca!nrifqrm
plates having § to 12 delicate bars, frequently anastomosing; pits very
tmall (5.6 u). Rays uniseriate or biseriate, and up to 30 cglls high; heteroge-
neous, though distinctly upright cells are uncommon; pits to vessels very
small (3 to -;“"- Wood pnrcnch}'mn sparing[y parztracheal. Wood fibers Wit]l
very thick gelatinous walls.

Amyris (= Elemifera), with about 20 species of unarmed
shrubs and small to medium-sized trees, occurs from the
southern boundary of the United States (Florida and Texas)
through the West Indies and Middle America to northern
South America, The alternate to opposite leaves are com-
pound, unifoliolate, trifoliolate, or imparipinnate, the leaflets
with very numerous pellucid dots, the petioles sometimes
winged: the small white flowers are borne in axillary or ter-
minal panicles; the fruit is a small, oily, aromatic, black or
reddish drupe.

The type of the genus is Amyris balsamifera L., and $0
closely related to it that they might well be considered only
varieties are two other species, namely, 4. elemifera L. and
A. sylvatica Jacq. Though often only shrubs, all three forms
attain tree size, occasionally 40 to 5o feet high and a foot or
more in diameter. The resinous timber is of excellent quality
but too small and scarce to be of value for lumber; owing to
its resinous nature it 1s used locally for fuel, torches, and small

cabinet work, and to a limited extent commercially as a source
of ethereal oil. The only country now exporting the timber ap-
pears to be Venezuela. Pittier says (Bol. Min. de Rel. Ext.
7+ 346. 1930) that the wood of Quigua or Tigua, 4. balsamif-
era, contains a resin of the elemi type which yields upon dis-
tillation ;fhnur 30 per cent of ethereal oil; the resin is also the
source of an alkaloid, amirina, of the formula C,H,,OH.

'l“h\' wood is shipped in small quantities to Germany and the

United States in the form of branches and short ]r:u..\, n mix-

ture \\ll_h Candil, A. simplicifolia Karst. The first if{\]\t;;‘ta into

the United States were under the name of West Indian or

Venezuelan Sandalwood, but this was later changed to

Amyris Wood. The following description is based on numerous

specimens representing seven species, namely, 4. balsamifera,

A. Brepesii Standl., 4. diatrypa Spreng., A. elemifera, A.

lineata C. Wright, A. simplicifolia Karst., and 4. sylvatica

Jacq. All have similar structure. [
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Heartwood yellowish brown deepening upon exposure;
more or less streaked; has an oily appearance; sharply de-
marcated, at least in old specimens, from the thin, nearly
white sapwood. Luster medium to high. Odor mildly fragrant
or sometimes rather unpleasant; taste somewhat spicy resi-
nous. Very hard, heavy, and strong but brittle; sp. gr. (air-
dry) 0.99 to 1.10; weight 62 to 68 Ibs. per cu. ft.; texture fine
and uniform; grain variable; very easy to work, takes a lus-
trous polish, holds its place well when manufactured; very
oily material highly resistant to decay.

Growth rings usually distinct. Pores small to minute (45 to 85 ), not Vis-
ible without lens; rather numerous; mostly in multiples and radial chains.
Vessels filled with yellow gummy material in heartwood; pits small or very
small (4 to 6 u). Rays uniseriate, mostly less than 10, sometimes up to 20,
cells high; homogeneous; pits to vessels small or very small (4 to 6 u). Wood
parenchyma rather abundant; in narrow, concentric, metatracheal bands of
variable spacing, but often appearing to demarcate seasonal growths; also
sparingly paratracheal and diffuse; crystalliferous strands numerous. Wood
fibers with thick walls.

Commoxn ~ames: Torch, torchwood (Florida); candle wood
(black, white), rosewood, torchwood (Jam.); cuaba, c. ama-
rilla, c. a. de costa, c. blanca, c. de costa, c. de la maestra, c.
del monte, c. de sabana, cuabilla, incienso, i. de costa, palo de
incienso, p. de roble, p. de resina, sasafrds del pais (Cuba);
palo de tea, puerco, tea, torchwood (P. R.); guaconejo (Dom.
R.); bois chandelle, chandelle blanc (Haiti); bossoea (Cura-
cao); limoncillo, ocotillo blanco, palo de gas, tojtanyuc
(Mex.); waika pine (Br. Hond.); melén, ocotillo, roldén
(Salv.); chilillo, pimienta (Hond.); marfil, palo de marfil,
naranjito, ulanda (Col.); candil, ¢. de montana, ¢. de playa,
quigua, tigua (Venez.); seca olorosa (Ec.).

Balfourodendron, with a single species, B. Riedeli-
anum Engl. (= Esenbeckia Riedelianum Engl. = Helietta multi-
flora Engl.=B. eburneum Mello), is an unarmed tree, rarely
up to 80 feet high and 3o inches in diameter, usuall
much smaller, occurring in the State of Sio Paulo, Brazi
northern and central Paraguay, and in Misiones and Cor-
rientes, Argentina. The leaves are large, digitately com-
pound, with three pellucid-punctate leaflets; the small flowers
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are borne abundantly in terminal panicles; the fruit is a cap-

sule about an inch long with 3 or 4 greenish, leathery, netted-

veined wings. The wood, which has about the consistency of

Sugar Maple (Acer saccharum Marsh.), is of excellent quality
and is highly esteemed in Argentina, where the largest sizes
are obtainable, for turnery, tool handles, oars, agricultural
implements, interior construction, and furniture.

Heartwood apparently absent or not readily distinguished
from the nearly white or pale yellowish brown sapwoods
sometimes with a slight greenish tinge. Luster medium. With-
out distinctive odor or taste. Hard, heavy, strong, and elastic;
sp. gr. (air-dry) 0.7 to 0.83; weight 47 to 52 Ibs. per cu. ft.;
texture fine and uniform; grain generally straight; not diffi
cult to work, splits readily, takes a high polishj is not resistant
to decay,

Growth rings usually distinct because of limiting parenchyma band.
Pores small (8o to g5 u), not clearly visible without lens; numerous, locally
crowded; mostly in pairs but frequently also in multiples of 3 to 6, well dis-
tributed. Vessels with simple perforations; pits very small (3 to 4 p). Rays
1104 0r cells wide and up to 35, rarely ¢o, cells high; heterogeneous, usually
with ‘11'[“;1*_' marginal rows of square cells; gum abundant: cr}'stais numMerous;
pits to vessels very small. Wood parenchyma abundant, mostly in bands
several Iu-llw wide at intervals apparently corresponding to seasonal growths,
and with narrow bands occasionally interspersed; also sparingly paratracheal;
crystals abundant, occupying whole strands or only p;urs‘: of them. Wood
hbf:;n with mrrdcr;url_\' thick walls, Small vertical gum ducts sometimes pres-
ent in tangential series in association with parenchyma bands; may show on
longitudinal surface as narrow brownish streaks. ; !

. CoMMON NAMES: le}rﬁm, pau liso, p. marfim, pequia mar-

m (Braz.); guatambt blanco, g. moroti, ibird-feté (Arg.).

~ Casimiroa, with a few closely related and doubtfully dis-
tinct species of unarmed shrubs and trees, is limited in natural
?ilhtl’l])ll'[‘:ul‘l to Mexico and Central America to Costa Rica.
I'he leaves are alternate, digitately compound, usually with
3 or § leathery, pellucid-dotted leaflets; the small white or
greenish yellow flowers are borne in axillary racemes; the
fruit is a 2-g-celled drupe with a single seed in each cell, The
timber is not utilized for any special purpose.

The typical species is Casimiroa edulis Llave & Lex., a
medium-sized tree, commonly called Zapote Blanco or White
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Sapote. Standley says (Trees and Shrubs of Mexico, p. 527):
“The White Sapote (including also Casimiroa Sapota Oerst.)
is a well-known tree in Mexico, but is little grown outside that
country. It is cultivated in the West Indies and has been intro-
duced into southern California. The fruit varies in size and
quality. It somewhat resembles an apple, and the best varie-
ties are as large as a good-sized orange. The tender yellowish
skin is thin, like that of an apple; the pulp is soft and cream-
colored, of delicate texture, with a pleasant sweet flavor.
The fruit ripens in July and August. Itis much eaten in Mex-
ico and is commonly sold in the markets. The fruits are popu-
larly believed to induce sleep if eaten in quantity, and to
rheumatic pains. The bark, leaves, and especially the seeds
are said to contain a glucoside, casimirosine, which has a
hypnotic and sedative effect upon cerebral centers. A small
dose, it is stated, produces, at the end of an hour, deep sleep
which lasts four to six hours. This principle, obtained chiefly
from the seeds, has been used by Mexican physicians.” The
Central American species is usually referred to Casimiroa
tetrameria Millsp., but according to Standley (loc. cit. p.
526), it may be only a pubescent form of C. edulis. The fol-
lowing description is based upon two authentic specimens of
C. edulis, one from Mexico, the other from Guatemala.

Color whitish throughout. Luster medium, Odorless and
tasteless. Density medium; texture rather coarse; grain
straight; easy to work, finishing very smoothly; not durable.
Of no commercial possibilities.

Growth rings present. Pores medium-sized (125 to 16c u), not distinct
without lens; fairly numerous; mostly in short radial multiples, well distrib-
uted, Vessels with simple perforations; pits small (4 to § w). Rays 1 to 6,
mostly 3 to &, cells wide and up to 60, generally less than 30, cells high;
mostly homogencous, though olft'en with somewhat enlarged and i
marginal cells; pits to vessels very small. Wood parenchyma very abundant,
often composing a third of the cross-sectional area; paratracheal and confluent
into wavy tangential or concentric bands few to 10 cells wide, the cells large
and thin-walled; crystals abundant, in whole or only parts of strands, often
heavily integumented. Wood fibers with thick walls and very small pits. No
gum ducts seen.

Common NaMES: Mango tarango, sapote blanco (Cuba,
intr.); chapote, coaxmuttza, cochitzapotl, hyuy, iztactzopotl,
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matasano, yuy, zapote, zZ. blanco, z. de rata (Mex.); wi
sapote (Br. H.); matasano (Cent. Am., general).

Choisya, with four species of unarmed aromatic shrubs
little trees, is limited in distribution to the southwest
United States and Mexico. The leaves are opposite or nes
so, digitately compound, with 3 to 13 oblong to linear leafl
the white flowers are borne in showy axillary cymes near
ends of the branches; the fruit consists of 3 to § leathery;2
valved carpels. Some species are often cultivated in gardel
for decorative purposes. The stems are too small to be utilized
for the wood. The following description is based on a singles
specimen (Yale 1478¢; Detwiler 64) of C. dumosa (Torr.) A:
Gray | f_:_,-‘].t!mpb_\'h’:.rm dumosum Torr.) collected by 'S, B?
Detwiler in the Coronado National Forest, Arizona. b
i I--Icarg\-umi absent; sapwood yellowish white. Luster me=s

:tfm. }lr}ritss :m_d‘ tasteless. Hard, heavy, and strong:s
texture fine and uniform. Of no commercial interest.

Growth rings pres ores small (45 1) i :
solitary in an E\:TF:;;-CM. I.o;n.».__:,n,.jx,l. o Re e the l.‘frgf:r R mostly; '

Y0 gular row in early wood, the others in association with larger
pores and in radial patches resembling parenchyma. Vessels with simple
perforations and spiral thickenings; minute vessel members fibriform. Ra
uniseriate and up to 30, generally less than 15, cells high; hete : Y'
nearly all of the cells square or upright; pits to vesse B e

! pright; pits to vessels very small. Wood

parenchyma very sparse. Wood fibers wi : :
\ very sparse, ers with very thick, gelat ;
very small pits. No gum ducts seen. Y thack, gelatinous KELS.

Common names: Zorillo (New M 1V
NAMES: Zorillo (New Mex.): clav :
olor, flor de clavo, hierba de clavo (_Mc?x?). e

Cltru_s is an Asiatic genus, with about a dozen species of
aromatic shrubs and small trees, mostly with 1|1<}.rn\."l'i)'{:mt-; ;
widely planted throughout the warmer regions of }:!-ﬁm .
and in many places thoroughly nul:l»:rali;v:.d.\'I'hel :'wt‘)‘rld,
fruits are of the following species: Citron, C. medica | 1 -riTT( e
C. Limonia Osbeck; lime, C. aurantiifolia (Chr )--C;“f_mr,;n.,.
common or sweet orange, C. sinensis (L.) ()slrnfcllc‘.;\'cpilxlsb't,
ange, C. Aurantium L.; tangerine, C. nobilis Lou‘r : rram:-
fruit, C. paradisi Macf.; and shaddock, C. v O
I'he woods of the different species are similar and cnt;cer:h-
market in limited quantity in the form of small and generall;
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irregular logs or sticks under the name of Orangewood. It is
used for making small articles of turnery and carving, fancy
boxes and novelties, inlays, and particularly for manicure
sticks. Other woods used for the latter purpose and under the
name of Orangewood are Venezuelan “Boxwood,” Gos-
sypiospermum praecox (Gris.) P. Wils., European Spindle-
tree, Evonymus europaeus L., and Black Gum, Nyssa syl-
vatica Marsh. (see Tropical Woods 25: 28). The so-called
Lemonwood of the archery bow-makers is the Cuban Degame
or Dagama, Calycophyllum candidissimum (Vahl) DC., family
Rubiaceae.

Wood light clear yellow throughout. Luster high. Odorless
and tasteless. Hard, heavy, and strong; texture fine and uni-
form; grain variable; fairly easy to work, taking a glassy
polish, holds its shape well when manufactured; is perishable
in contact with the soil.

Growth rings usually present. Pores small to medium-sized (go to 120 ),
visible because of the parenchyma about them; fairly numerous; solitary and
in short radial multiples, well distributed. Vessels with simple perforations,
pits very small. Rays 1 to 6, mostly 2 to 4, cells wide and up to 50, generally
less than 23, cells high; homogeneous or locally heterogencous, with occa-
sional rows of square cells; pits to vessels very small. Wood parenchyma
abundant; vasicentric, aliform, and more or less confluent; also in concentric
bands which sometimes appear to limit seasonal growths or a few may occur
close together and somewhat anastomosed; large crystals common, the in-
fated cells composing entire strands or only parts of them. Wood fibers with
numerous small pits. Vertical traumatic gum ducts of common occurrence.

Cneoridium dumosum (Nutt.) Hook f. (= Pitavia dumosa
Nutt.), the only species, is a densely branched, unarmed,
strongly scented shrub of southern California and northern
Baja California, Mexico. The linear, gland-dotted leaves are
opposite or fascicled on short branches; the flowers are very
small and white; the fruit is a little reddish brown capsule
containing I or 2 seeds. The plant apparently is of no utility.

Growth rings well defined. Pores very amall (45 &) to minute, the lateer of
about the same size as the wood fibers; larger pores with local tendencies to
ring-porous arrangement; distribution otherwise irregularly radial, producing
flame-like pattern. Vessels with simple perforations and very fine s’piﬁ
thickenings; pits small. Rays uniseriate or locally biseriate, and up to 20,
generally less than 10, cells high; weakly heterogencous, with numerous
square cells but very few upright; pits to vessels small, Wood parenchyma
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very sparse. Wood fibers with medium walls in early wood to
late wood; pits minute. Material: Yale 23750, collected by Dr

in southern California.

Dictyoloma, with two species of unarmed shrubs
trees, is limited in distribution to eastern Brazil an
Peru. The leaves are doubly pinnate; the small fl
borne in many-flowered, umbel-like racemes; the fruit
celled dehiscent capsule containing a few small
shaped seeds, each with a cleft membranous wing. *
zilian species, D. tncanescens DC. (=D. Fﬂﬂdﬂ’ia”uﬂ—,
grows in .i"y localities and rarel)' exceeds 20 feet I.l'&
D. peruviana Planch. is a shrubby tree in the uplands."
eastern Peru. The crushed fresh leaves are said to'be
locally as a substitute for soap and to stupefy fish. Thgf
:1[‘;‘:HI'L.'!H].:\' has no special uses. The following descripti
based on two specimens (Yale 18436 and 18769; L. V Jill

4296 and 530, resp.) of D. peruviana.
}i Jeartwood }?;11(' yellow; not sharply demarcated fre ]
:\)I}nc ;:‘.;w,_' d. Luster high. Without distinctive odor ort
rather light weie ut f 1 CE
) ‘._:|_ \\P:._._-_}ar, _hur firm; texture fine; grain §
Yeryeney o work, taking a lustrous polish; not durab
no commer _:i]. I“'.‘":I‘EEEEEL’Q. .

rly defined. Pores small (go u), not distinct withou

y in radial multiples of 2 to several pores each. V.

ts small (6 x). Rays 1 to 3 cells wide and up

ous; pits to vessels very small. Wood

nd sometimes in narrow, apparently term
ier thin walls and very small pits. No gum

NAMES: c AR 2l
S: Bdf’l);hco negro, huaman-samane (P

‘e species of unarmed shrubs or it

it ki'.;“-']nu.l T R = S 5
, which are el y distributed in tropical Amerii

trees, 1s widely |
I'he leaves

have three leaflets in E “N'tun.:d at the ends of the bran
Btharss bl b \:} L. trifoliatus Pilger, but only one i
culate ¢ ymes o {-‘i,__ rm" or roseate flowers are in Iong-ped -
& Linden, '.'.ip-l.--,,mil.‘t:r\' except in E. bypophyllantbus Plﬂ.t‘l '
Sl |.-;“-I_\_: I'C they are l)(_;rne glngl'\, on Ehe dorsal mi_ b2l

the ?-:'lj 1t

# Y e
' 4 g-parted capsule. The wood is not
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used for any special purpose. The only species in North
America is E. Lindeni (Baill.) Hemsl. (= Toxosiphon Lindens
Baill.), a shrub or little tree, ranging from southern Mexico
along the Pacific coast to Costa Rica. The most widely dis-
tributed species in South America is E. brasiliense Nees &
Mart., a shrubby tree in southern and northern Brazil and
eastern Bolivia and Peru. It is sometimes cultivated for orna-
mental purposes and the bark of the root is used in local medi-
cine as a vermifuge. The only wood sample available (Yale
19063; Williams 6761) is of E. brasiliense collected by L.
Williams in northeastern Peru.

Heartwood absent; sapwood nearly white. Luster medium.
Odorless and tasteless. Hard and heavy; texture rather fine;

grain irregular; easy to work; not durable. Has no commer-

cial possibilities.

Growth rings present; wood more or less ring-porous. Pores small (70 1)
to minute; numerous; larger ones more or less zonate, others in short radial
multiples or series and small clusters. Vessels with simple perforations; pit-
ting very fine (3 &). Rays uniseriate and biseriate and up to 6o cells high;
decidedly heterogeneous, the cells mostly square with marginals upright; pits
to vessels minute. Wood parenchyma rather abundant; vasicentric and in
rather wide bands apparently limiting seasonal growths, Wood fibers in part
with thick gelatinous walls; pits very small. No gum ducts seen. (Raphides
abundant in bark.)

CommoN NAME: Sabia miuda (Braz.).

Esenbeckia, with about 3o species of unarmed shrubs and
small to medium-sized trees, is widely distributed in America
from Texas and northern Mexico to Chile, Argentina, and
southern Brazil, though poorly represented in the Amazon
basin. The leaves are simple, unifoliate, or palmately com-
pound with 3 to 5 leaflets; the yellowish flowers are borne in
large terminal or axillary panicles; the fruit is an angled,
usually rough or spiny, woody capsule with 4 or § elastically
dehiscent carpels. 1

Best known of the northern species is Esenbeckia penta-
phylla (Macfad.) Gris. (=Galipea pentaphylla Macfad.), a
medium-sized tree occurring in Jamaica, Yucatdn, Mexico,
British Honduras, and eastern Guatemala. The smooth,
greenish bark has irregular vertical rows of light-colored
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produces. . . . Th

in some places, for example along the upper Capim and in
certain stretches of the Tocantins, it 1s of very frequent oc-

currence) it would have even more varied applications. On
account of the large size of the boles and the great homoge-

neity of the lovely light yellow heartwood, it can be used for
doors, tables, etc., which require wide planks. Its most fre-

quent application is in the beautiful floors made of alternate
boards of Acapt [Vouacapoua] and Pau Amarello which add

so much to the attractiveness of the houses in Para. In fur-
niture, also, the juxtaposition of Pau Amarello, especially
curly-grained pieces which are sometimes called Pau Setim,
to dark-colored wood such as Acapti, Pau Santo [Zollernial,
J;l‘carande’i [Dalbergia Spruceana Benth.], Macacatba [Platy-
miscium, etc., produce a most beautiful effect. It is probable
this timber, were it possible to cultivate it (which unfortu-
nately, judging from our experiments, appears not to be a very
easy thing to do), could be exported on a large scale and meet
with an unlimited market. As conditions now exist, Pau
Amarello is a rather costly wood even here and prc;bably
could not be exported with profit.”

The timber 1s known in the New York market, sometimes as
Brazilian Satinwood or Sateen, but it lacks attractive figure
hlgh luster, and other special properties essential for ﬁné'
cabinet work. It has been used to some extent for the backs
of hair brushes. A New York manufacturer attempted to
use this timber for making Mah Jongg tiles faced withp yralin
which is applied in a heated hydraulic press and rg'uir
that the wood be very dry. According to a report tf(]) tl?s
author, “ wood experimentally dried to 4 per cent of moistu :
was so brittle that a board would shatter upon bein droj 1'3
on a hard floor.” Apparently the most satisfactogy usgpf?)
the timber is in a type of flooring and furniture for which thr
lo?]] demand is equal to the supply. 4
o :;;:wio?gelg:egg} clear yellow, deepening upon exposure;

) ply def rom the yellowish white sapwood. Lust
fm:ilyhh:gh. Without distinctive odor or taste. Rath'er hafé
and heavy; sp. gr. (air-dry) about 0.81; weight 51 lbs. per
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e Pau Amarello is one of the timbers most.
used in Paré and if found in greater abundance (I hear that
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cu. ft.; texture medium and uniform; grain straight to irregu-
lar; not very difficult to work, taking a high polish; probably
of low resistance to decay.

Growth rings usually present. Pores small to medium-sized, th'r.- larger
ones (150 u) barely visible without lens; fairly numerous; mostly in short
radial multiples, well distributed. Vessels with simple perforations; pitting
very fine, Rays 1 to 4, mostly 3or 4, cells wide and up to 50 cells high; homo-

gencous or nearly so; enlarged, thin-walled oil cells present; crystals common;

pits to vessels very small. Wood parenchyma sparingly paratracheal. Wood

“fibers with medium walls and very small pits. Vertical traumatic gum ducts

of rare occurrence.

Common NaMmEs: Brazilian boxwood, B. satinwood, canary
wood, sateen wood (U. S. trade); limdo-rana, pau amarello,
p. setim, pequia setim (Braz.).

Helietta, with five or six species of unarmed shrubs and
small trees, occurs in tropical and subtropical America from
Texas and northern Mexico to Paraguay. The leaves are
compound, with 3 leaflets; the small flowers are borne in
terminal or axillary panicles; the fruit consists of 3 or 4
indehiscent, winged carpels, suggesting a group of Maple
(Acer) seeds.

The only North American species is Helietta parvifolia (A.
Gray) Benth. (=Prelea parvifolia A. Gray=H. parviflora
Small), a shrub or little tree up to 25 feet high, forming thick-
ets of considerable extent in the valley of the Rio Grande, but
becoming somewhat larger on the limestone ridge of the
Sierra Madre in Nueva Leén, Mexico. The only West Indian
species is H. glaucescens Urb. of eastern Cuba. H. Placana
Tul. is a little tree of Colombia and Venezuela, and Pittier
suggests (Bol. Min. Rel. Ext. 7: 344) that it may have indus-
trial possibilities as a substitute for Boxwood (Buxus). The
species with southernmost range is H. longifoliata Britt.(= Es-
enbeckia cuspidata Engl.=H. cuspidata (Engl] Chod. &
Hassl.), a tree usually less than 35 feet high and 12 inches in
diameter, occasionally considerably larger. The timber is
used locally for tool handles and various articles of turnery
and appears suitable for making weaving shuttles. The
following description is based upon four specimens of H.
longifoliata and one of H. Placana.
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1 to 3, occasionally 4, cells wide and up to 40 cells high; defini Edy het
neous, many of the cells square, the marginal ones often upright; cry
common; pi’ts to vessels very small. Wood parenchyma very abundant, |
tinct: in bands of variable width, some of them appearing to demarcat
seasonal growths; also sparingly paratracheal to more or less aliforms crysi
liferous strands numerous. Wood fibers with thick to very thick walls and
very small pits, Vertical gum ducts sometimes present.

Common Names: Caputuna, caputuva, catagud, c. bian
c. rajada, chupa-ferre, laranjeira do matto, limoeiro do mattoy
tembletaru (Braz.). i

Nycticalanthus speciosus Ducke, the only species of the
genus, is an unarmed, night-blooming shrub discovered
1930 near Mandos, Brazil. The 3-foliolate leaves are very
large; the large and conspicuous white flowers are borne in "
cymose panicles and suggest certain Bauhinias; the fruf
is capsular. The plant is related to Spirantbera. The wood is:
‘},cl.lnta'}sh white; odorless and tasteless; hard, heavy, strmigf,j:!.
and fine-textured, '

(;r_owrh rings present. Pores small (go u); numerous; mostly in short radial
multiples, well distributed. Vessels with simple p::rlzoratiﬂr;s' pitting v ry
fine. Rays 1 to 3 cells wide and up to 6o cells high; nearly hom‘ogeneou.s‘ Ellg
fo vessels very small. Wood parenchyma abundant; I'l;l.l'l'OW]}' aliform End
irregularly confluent; also in narrow terminal bands, and diffuse; large
crystals abundant, the cells composing parts of srr:m.cis Wood f?lj:;s :lrgl:

very thick gelatinous - i ;
::;\ ick gelatinous walls and very small pits. Material: Yale 31975; Ducke

_ Pﬂocarpu_s, with about 20 species of unarmed shrubs and
little trees, is widely distributed in tropical America, b o
only sparingly represented in the Amazon-basin - dut :
parently not at all in Central America. The leaves \.l:ll':'1 h al
simple or odd-pinnate with 3 to 9 leaflets, are con e‘stEdIC alie
ends of the branches and are alternate, oppoeitegor hatlt :
the small flowers are borne in terminal or axillary raW i
spikes; the fruit is a capsule with 1 to 5 dehisceynt cxemeilor
carpels. The principal value of the plants is medich:alﬁseetid
leaves contain an alkaloid, pilocarpine, well known i
drug trade. The woods have no special uses i i

The West Indian species is Pt'!omr;om‘

(=P. beterophyllus A. Gray=P. laurifolius racemosus Vahl

Vahl); it also oc-

granulata (Krug & Urb.)
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curs in Mexico, though the form there has been named P.
longipes Rose (= P. insularis Rose). It rarely exceeds 20 feet
in height, The Venezuelan shrub, P. Alvarados Pittier, does
not appear essentially different from P. racemosus. Most of
the species are native to eastern and southern Brazil, Para-
guay, and Misiones, Argentina, the best known being P.
pennatifolius Lem. and variety Selloanus (Engl.) Hessl. The
following description is based on three authentic specimens
of the foregoing species and variety from Mexico, Venezuela,
and Argentina.

Wood lustrous yellowish or yellowish brown; sometimes
with fairly distinct heartwood. Odorless and tasteless. Hard,
heavy, and strong; texture fine; grain variable; rather easily
worked, taking a high polish; poorly resistant to decay.

‘Growth rings present. Pores thick-walled; very small (45 &), not distinct
to unaided eye; fairly numerous; occurring mostly in short radial multiples,
well distributed. Vessels with simple perforations; pitting very fine. Rays 1
to ¢ or 6 cells wide and up to 6o cells high; heterogeneous; large crystals
present; pits to vessels very small. Wood parenchyma not very abundant;
mostly in narrow bands apparently demarcating seasonal growths; wider
bands occasionally present. Wood fibers with thick walls and very small pits.
Vertical traumatic gum ducts common.

Common ~amEs: Kokob-ché (Mex.); borrachero, sarna
(Venez.); jaborandy (Braz.); pau de cotia (Urug.); cad-tay-
guaz(i, ibird-tay (Par.); ibird-tai, jaborandi, yaguarandi
(Arg.).

Plethadenia, with two closely related species of unarmed
shrubs or little trees, is of limited distribution in the West
Indies. The leaves are evenly pinnate, with narrowly winged
rachis and 2 to 4 pairs of small, glandular and punctate
leaflets; the small white flowers are borne in axillary cymes;
the capsular fruit is composed of four I-seeded carpels. P,
Jrb. (=Fagara granulata Krug &
Urb.) occurs in dry u}alm in the Dominican Republic, and
P. cubensis Urb. is found in similar situations in eastern
Cuba. The plants appear to be rare and no common names
for them are recorde e following description is based

d sample (Yale 21435; Ekman &
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de Cuba.
Color deep reddish brown throughout small branches

least in dry material, becoming blackish brown with an eil
appearance toward the center of older stems. Luster mediu
Odor mildly fragrant; taste not distinctive. Very hard, heavy,

and strong; texture fine; grain fairly straight; takes a high nat=8
ural polish; probably durable. Of no commercial possibilitiesi &

. 10N
Growth rings present. Pores thick-walled; very small to minute, the largest

(45 ) scarcely distinct with lens; very numerous; mostly in long radial series.
Vessels with simple perforations; pitting very fine. Rays normally 1 to!
occasionally 4, cells wide and up to 15 cells high; more or less heterogeneo
many of the cells being square; pits to vessels very small. Numerous, a
parently abnormal, circular or fusiform radial structures, composed
arenchyma cells and distorted fibers, present in specimen, giving a *“bird’

grain effect to tangential surface, Wood parenchyma sparingly pars,-

tracheal, Wood fibers with very thick gelatinous walls and very small pits.
fil

No gum ducts seen. The wood is not typical of the Rutaceae.

Ptelea, in a conservative sense, consists of a single species,
P. trifoliata 1.., an unarmed shrub or a small tree rarely 2§
feet high, with a smooth-barked trunk sometimes 8 inches in
diameter, widely distributed in North America from southern
Canada throughout the eastern half of the United States and
southward from New Mexico and California to Tamaulipas
and Oaxaca, Mexico. The species exhibits much variation and
more than 5o segregates have been described and named,

but according to Standley (Trees and skrubs of Mexico, p

531) “it seems impossible to divide the specimens :

by any constant character.” The altersaten}z:i';:t:rgrgl?ﬁf
tately compound, with 3 or rarely 5 leaflets which are eithger
glabrous or pubescent and variable in size and form; the green
ish white flowers are borne in compound cymesi theg fru'“
i1s a wafer-like samara nearly an inch across or rarel;r win les;t
The l‘{ark and foliage are strong-scented. Standley sa sg(!o :
¢it.): “In the United States, where the plant is known ays H |
tree and Wafer Ash, the fruit has been employed as a 'SOE
stitute for hops. The root has a bitter, pungent, and sli hl:;l
agrxd but not disagreeable taste and a somewilat arox% A
odor. It contains the alkaloid berberine. It has been emplo;::lé

Bucher 299) of P. cubensts collected in the vicinity of Santia_gg‘

\

¥,
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as a remedy for dyspepsia and as a mild tonic.” The tree is
often planted for ornamental purposes in parks and gardens.
There are no special uses for the wood.

Heartwood chestnut-brown; rather sharply demarcated
from the yellowish sapwood. Luster medium. Odor absent,
taste of heartwood very bitter. Hard, heavy, tough, and
strong; sp. gr. (air-dry) 0.85 to 0.90; weight 53 to 58 lbs. per
cu. ft.; texture medium; grain straight to irregular; not diffi-
cult to work, finishing very smoothly; fairly durable. Of no
commercial possibilities.

Growth rings present; distinctly ring-porous to diffuse-porous, sometimes
in same specimen. Pores small to minute; numerous, locally crowded; the
larger ones commonly in a zone 1 to several pores wide, the smaller ones in
short radial multiples in the interior of wide rings, becoming clustered and in
diagonal and tangential arrangement in outer late wood; minute pores com-
monly in association with the others and resembling parenchyma cells.
Vessels with spiral thickenings; perforations simple; pitting rather fine (6 p).
Rays'1 to 5 cells wide and up to 40, generally less than 20, cells high; more or
less heterogeneous, many of the cells being square or irregular but rarely
definitely upright; pits to vessels rather small (6 1), Wood parenchyma spar-
ingly vasicentric, Wood fibers with thick walls and very small pits. No gum
ducts seen.

Common NamEes: Ague-bark, hop tree, wafer ash (U. S. A.);
cola de zorillo (Mex.).

Raputia, with eight species of unarmed shrubs and small
trees, is distributed from Venezuela through the lower Ama-
zon region to southeastern Brazil. The 1—7-foliolate leaves are
alternate or opposite and clustered at the ends of the branch-
lets; the flowers are large and racemose; the fruit is a dehiscent
capsule composed of five 2-seeded carpels. The largest tree is
R. magnifica Eng., with a range extending from Rio de Janei-
ro to Sdo Paulo. It is known as Arapbca and is said to be up
to 50 or 6o feet high, with a trunk 20 to 25 feet long and 16
to 32 inches in diameter. The timber is used locally for joinery
and general construction. The following description applies
to this species, as it is the only one represented in the Yale
collections. 1

Wood yellowish throughout; fairly uniform except for acca-
sional fine brownish streaks. Luster rather high. Without dis-




22
tinctive odor or tast 2
about the consistency of Sugar Maple (dcer saccharum
Marsh.); texture rather fine, uniform; grain fairly str_g:gh_t;_
easily worked, taking a very smooth finish; appears suitable:

for turnery and carving.

Growth rings present. Pores small (go to 105 ), indistinct without lens;
thick-walled: numerous; mostly in short to long radial multiples. .Vcssel;'_i'_.:
with abundant gum deposits; pits very small (3}, Rays1 to 3 cells wide and.
up to 20 cells high; homogeneous, though often with single marginal rows of
large and irregular procambent cells; ray-vessel pitting frequently unilaterally
compound. Wood parenchyma sparingly paratracheal and in more or less
continuous initial rows; also diffuse, with some of the cells greatly enlarged
and containing bundles of raphides. Wood fibers septate; pits minute. No|
gum ducts seen.

Common ~ames: Amarellinho, arapbca, a. amarella, a:
branca, a. de cheiro, gemma de ova, guatayapb6ca, gurataia-
péca, pau amarello (Braz.).

Ravenia, with 10 species of unarmed shrubs and small to
rarely medium-sized trees, occurs from the West Indies to
southeastern Brazil, with a single species in Central America.
The leaves are opposite, large and simple or palmately com-
pound with three rather small leaflets; the white, roseate, or
red flowers are large and showy; the fruit is a capsule, with 1
to § dehiscent carpels. There are apparently no special uses for
the plants except for decorative purposes.

The largest species is the Tortugo Prieto, Ravenia Urbani
Engl.,to_f Puerto R_i;o, where in t}ﬁe high forests of the eastern
mountains it 1s said to attain a hei 1
Its wood has not been studied. P s S
\ R: .rpec:_aéih’: (Lindl.) Planch. is a shrub or little tree grow-
ing in Haiti, Guadeloupe, and Cuba; it is known in Cu%a as
Len}'oma and possibly also as Arraijan. The two wood sam les
available are so different from that of R. rosea Standl 31
they will be described separately. Ui

Heartwood pinkish or roseate brown; distinct and rather

sharply demarcated from the thin, brownish sapwood. Luster
y; texture

medium. Odorless and tasteless. Very hard and
fine; grain fairly straight; appears 'l;iyurable.an e
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e. Moderately hard and heavy; having
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Growth rings present. Pores thick-walled, rounded; very small (40 to 60 );
mostly in small multiples, well distributed, but with tendency to radial or
wavy diagonal arrangement. Vessels with simple perforations and very small
pits. Rays 1 or 2, sometimes 3, cells wide and up to 25 cells high; decidedly
heterogeneous, the procumbent cells short and in a low stratum; pits to ves-
sels very small. Wood parenchyma sparingly developed; mostly unilaterally
paratracheal and more or less aliform; also incompletely and narrowly ter-
minal. Wood fibers with very thick, gelatinous walls and very small pits.

‘Small vertical traumatic gum ducts sometimes present,

Ravenia rosea Standl. is a small branchy tree or a shrub not
exceeding 25 feet in height and 4 inches in diameter, discov-
ered by F. C. Englesing in Nicaragua and said by him to be
abundant in dense shade over the whole area between the
Rawawas and Ocongwas Rivers. The timber is usually
straight and cylindrical, the bark smooth and almost black
except for the numerous small brown lenticels. The plant has

no known uses and even the Indians have no name for it
despite the fact that it bears rather conspicuous deeply rose-
colored flowers from September to early February.

Wood yellowish white throughout. Luster rather high. With-
out distinctive odor or taste. Hard, moderately heavy, tough,
and strong; has about the consistency of Maple (Acer); easy
to work, finishing very smoothly; is presumably low in
resistance to decay.

Growth rings absent or poorly defined. Pores thin-walled, angular; not
visible without lens; numerous but not crowded; mostly in small multiples or
clusters, with tendency to diagonal or zonate arrangement. Vessel pitting
very fine. Rays 1 to 6, mostly 3 to 5, cells wide and up to 120 cells high; de-
cidedly heterogeneous, with comparatively few distinctly procumbent cells;
sheath cells common; pits to vessels very small, Wood parenchyma abundant;
vasicentric, short aliform, and more or less confluent diagonally; also occa-
sionally in concentric bands apparently demarcating seasonal growths. Wood
fibers with medium walls and very small pits. No gum ducts seen. Material;
Yale 1232; Englesing 48; type tree.

Sohnreyia exce/sa Krause, the only species, is an unarmed
tree, 50 to 65 feet high, with the aspect of a palm, growing in
the lower and central Amazon regions of Brazil. The pinnate
leaves are sometimes seven feet in length, with many leaflets
about an inch wide to 12 inches long; the flowers are
small and racemose; the winged, 2-seeded fruit resembles that




24 TROPICAL WOODS No. 64

of Ptelea. The plant is highly ornamental, but supplies no
important products. :

Wood lustrous golden yellow throughout specimen. Odor-
less and tasteless. Of moderate density, firm, and strong;
texture medium and uniform; grain straight; easy to work,
taking a satiny polish; probably not very resistant to decay.
An excellent wood suitable for many purposes, but not avail-
able in sufficient quantity to be of economic value.

Growth rings present. Pores medium-sized (135 p), not distinct to the
unaided eye; numerous, but not crowded laterally; mostly in radial multi-
ples or series of 2 to 6, sometimes more, well distributed. Vessel pitting very
fine. Rays 1 or 2, infrequently 3, cells wide and up to 45 cells high; homo-
geneous to weakly heterogencous; pits to vessels very small. Wood paren-
chyma in narrow terminal band, 1 to 3 cells wide, and also sparingly para-
tracheal. Wood fibers with medium walls and small pits. No gum ducts seen.

Thamnosma, with six species of strong-scented shrubs and
h_alt-\thrul)s, occurs in South Africa and in southwestern
United States and northern Mexico. The leaves are simple
alternate, entire, and sometimes reduced to scales; the ﬂower;
are small and racemose; the fruit is a leathery 2-lobed capsule
opening at the apex. The only authentic specimen available
Q ale 26658) is of 7. montana Torr. & Frém. collected by
" St wei e e G
Odorless and tasteless. Rather harﬁllj O'UL i

s ! and moderately heavy;

tf:lx'rgxfc fine; grain straight. Apparently of no commercial pos-
sibilities because of the small size of the plants

Growth rings distinct. Pores thick-walled;

5 ) those in ;W .
(42 u), solitary, and rather widely spaced in Sarly swood very yiae

a single row; those in late wood
ng radial multiples, Vessels with

Zanthoxylum and Fagara were tre Ist]

i and ated '

IIr..mr!;:.aus and this view was adopted by g:gc{::iu(zzz g;‘;era i

;ﬂmr ;am) and' many other botanists. Considered se aan_z:ln»-
niboxylum includes about 15 species of shrubs andpt::;s g;'

No. 64 TROPICAL WOODS 26

the north temperate zone, all in eastern Asia with the excep-
tion of C. americanum Mill., the Prickly Ash of eastern North
America, while over 200 pantropical species of shrubs and
trees are referred to Fagara. Prominent American authorities,
including Sargent, Sudworth, Wilson, and Standley, consider
Fagara a synonym for the older name Zanthoxylum (or
Xanthoxylum).

The trees are mostly small or medium-sized, in compara-
tively few instances exceeding 5o feet in height, with trunk
diameters of 12 to 18, rarely 24, inches. In many species the
branches are armed with stipular spines or prickles, and parts
of the stems may be covered with corky knobs. The leaves are
alternate, even-pinnate, odd-pinnate, or rarely unifoliolate,
the leaflets entire or crenulate, the rachis often grooved, some-
times winged, unarmed or prickly; the flowers are small,
white, yellowish, or greenish, borne mostly in clustered axil-
lary racemes or terminal panicles; the fruit consists of 1 to §
follicles. The bark is aromatic and that of the roots is some-
times used in medicine as a stimulant and tonic.

The most northern species is Zanthoxylum americanum
Mill., a much-branched spiny shrub or a tree sometimes 20
feet high, often forming dense thickets, from Quebec and
Ontario, Canada, to North Dakota and southward to Georgia,
Alabama, and Oklahoma, in U. S. A. The wood is definitely
ring-porous. The prickly shrub or little tree, Z. Clava-Herculss
L., commonly known as Hercules Club, Toothache-tree, and
also Prickly Ash, grows from Virginia to Florida and westward
into Texas. The bark is used as a remedy for toothache and
rheumatism.

There are about 25 species in Mexico and Central America
and abqut 25 more in theWest Indies and northern South
America. The genus is poorly represented in the Amazon
basin, but there are numerous species in southern South
America. A few are large enough to supply some timber for
local use, but are not likely to contribute to the export trade.

The only important commercial timber is the West Indian
Satinwood. Although more than one species may contribute
to the supply, the principal one is Zantboxylum flaziom Vahl

(=Fagara flava |\ &] Krug & Urb.). This is an unarmed tree
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sometimes 40 feet high and 20 inches in cliamclter, usually
much smaller and often reduced to a shrub, with a range
including Dominican Republic, Puerto Rif?t), the Bahamas,
Bermuda, and southern Florida. The wood is hard and heavy
(sp. gr. about 0.90; weight 56 lbs. per cu. ‘ft-): fine-textured,
often with a beautiful, wavy grain, and is of a creamy or
golden yellow color, with an oily appearance and feel, and
when freshly worked gives off a pronounced scent of coconut.
It has been known to the fine-furniture trade for a long time
and is used for all kinds of cabinet work, inlays, and mar-
quetry; it also is employed in turnery and for making the backs
of hand mirrors and hair brushes. Antique Satinwood furni-
ture is almost exclusively of this species, but in later times
Ceylon or East Indian Satinwood (Chloroxylon Swietenia
DC.) came into general use. The latter is generally more
highly figured, paler in color, and somewhat harder than the
other; it differs structurally in having distinct ripple marks
and in the definite radial arrangement of the pores.

Another kind of West Indian Satinwood is exported in
small quantities from Dominican Republic where it 1s known
as Pino Macho. The tree has been provisionally identified as
Zantboxylum elepbantiasis Macfad. (=Fagara elepbantiasis
[T\I;u-r;ul.‘l Krug & Urb.). It grows also in Cuba and Jamaica
;11;1d sparingly on the mainland from Vera Cruz, Mexico, tt’.‘:
Do T o s s s
brown rather h'jt s LA ) and is slightly dull

_ er than lustrous golden yellow, and lacks the coco-
nut scent. Some of it is beautifully figured and gives a v
pleasing effect when made into furniture. It has been u:z
successfully to a minor extent in New York and England,

mostly under the name of Concha Satinwoc
) _ vood, though
;(;:u;anugn’ of the ﬁmbers c_-/:i the world, p. 211) sa y; th(:tl%t i?l?::)t:
ondon as Harewood, and he identifies it wi ‘
: th t
wood employed in the form of marquetry in the sevtittif&
century. Authorities on period furniture generally attribute

the name Harewood t - abas ;
Sycamore (eer). o gray-stained Maple or European

Heartwood typically yellowish, with a more or Jess pro-
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nounced greenish hue, becoming brown superficially upon
exposure; not clearly differentiated from the sapwood. In a
few species, notably Zanthoxylum monophyllum Lam., the
heartwood is coppery brown and sharply demarcated from
the lemon-yellow sapwood. Luster usually high, suggesting
some of the Lauraceae. Without distinctive odor and taste
except in Z. flavum which is coconut-scented. Light and soft
to heavy and hard, but mostly in the class of Birch (Betula)
and Yellow Poplar (Liriodendron) and suitable for the same
purposes; working properties excellent; durability fair to poor.

Growth rings usually distinct. Pores mostly between very small and lower
medium-size class, rarely large; few to rather numerous; in part solitary, but
more often in small multiples, well distributed; ring-porous arrangement
characteristic of Zantboxylum americanum and Z. Clava-Herculis. Vessels
with simple perforations; no spiral thickenings seen; pitting fine to very fine.
Rays commonly 1 to 3, sometimes up to §, cells wide and up to 60, generally
less than 20, cells high; homogeneous or weakly heterogencous; crystals
commou; ray-vessel pitting frequently unilaterally compound, the vascular
pits very small. Wood parenchyma usually terminal and sparingly paratra-
cheal; occasionally (e.g.; Z. Kellermanii P. Wils. and Z. martinicense [Lam.]
DC.) abundant in rather narrow to wide, wavy to fairly regular, confluent
bands; crystalliferous strands few to numerous. Wood fibers with thin to
thick walls and small pits. Vertical traumatic gum ducts sometimes present.

Common NAMES: Zanthoxylum elepbantiasis: Concha satin-
wood (trade); satinwood, yellow sanders (Jam.); ayta varia
(Cuba); pino macho (Dom. R.); lagartillo (C. R.). Z. flavum:
West Indian satinwood (trade); satinwood, yellow sanders, y.
wood (Florida, B. W. L); aceitillo (Cuba, P. R.); aylia ama-
rilla, limoncillo cimarrén (Nassau); espinillo (Dom. R.);
satiné jaune (Fr. W. 1.); calibori (Venez.). Z. monopbyllum:
Carubio, mapurito, mopurito, rubia, yellow prickle (P. RJ);
malacapa (Hond.); lagarto amarillo, 1. negro (C.. R.); bosta,
bosuda, bosuga, paneque (Venez.). Other species: Bastard
ironwood, colima, correosa, ‘doctor’s club, fréne piquant,
Hercules club, pepperwood, pillenterry, prickly ash, sea ash,
sting-tongue, tear-blanket, toothache tree, wait-a-bit, wild
lime, w. orange, yellow wood y{gﬂas B3y Cnsns Feoos e
tree, lignum-rorum, prickly yellow, rosewood, saven tree,
sevin 15;‘; suarra wo(?;, yuﬂowl'lmﬂes,y sanders (Jam.);
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aceitillo, aytia, 2. blanca, a.'varla,‘ayuda, = blanga, a. hem,a
bra. a. macho, a. varfa, bayta, b. lisa, bayuda, chivo, espino,
limén café, limoncillo, mate arbol, niaragato, tomeguin, ufia
de gato, zorillo (Cuba); a)'l:lﬁ, carubio, cenizo, espino, e. l'llblﬂ-.'i
e y ik 2 ‘s N s e
(P. R.); bois piné, piné, p. jaune (Haiti); arbre & pian, bois
espinaux jaune, b. jaune, espin de bobo, espineaux blanc, e.
iaune, e. rouge (Fr. W. 1.); bosoo, I'epinet stinking 'epinet
jax uge (! ; P ) I piet
(Trin.): colima, limoncillo, palo de ropa, p. mulato, sinanche;
tamcazche, tancazche, ufia de gato, vole, xic-ché, zorrillo!
(Mex.); prickly }‘ellow—-aliigat{mr-tuothcd, bastard, black,
sm oth-barked (Br. H.); ceibillo, lagarto, l. amarillo (Guat.)§
cedro espino, pochote, rosillo, fﬁ:llil‘]‘ﬂ‘() (Salv.); cedrillo, cedro:
espino, chincho, lagarto amarillo (Hond.); ku-krd, lagartilloy
|;1yl.',trl'.u amarillo, l. blanco, ! L‘.r_llr_rra’du, l. negro, limoncillo,
nori, mrrw]inwr_(.‘ R.); acaby, alcabt, arcabt, ruda (Pan.-)-;éj-.
amamor, :lT':m:hg:itr\,‘ ha_rbasc:';, carey vegetal, matijon, palo™
carey, uia de gato (Col.); arafia-gato, bostia, bosuda, bosugay
mapurite, m. blanco, fiaragato, panequa, ufi Wi
i aldp rt d, u -
sada (Br. G.); :1,\'.'31"1':1tal]a’I aw'}rra,t o %)it(;x()venez.l?j
boetoeaballi, geel steckel be 5 h‘ - <bocrE
karidan, k. hari i kari om, ha-pau, he-he, he-makoa,
S },111.}\ ariraroe, Karimadan kakhekora, kawarratarra,
nana, paiakoea, p;t‘[er]arle Titi‘ﬂ. 4 o P .I
proroem (Sur.); bois piq L e D
Fr o s - piquant, cacatier, clavalier des Antilles
i .u:zu:a 0 matto, betaru amarello, chupa ferro,
JENtri T & Im, curatu - Stk = i :
itanicis tlti}n‘a’tto : rd, espmh_elr?, espinho de vintem,
cachorr: matto, laranjinha, limiozinha, mammica de
achorra, m. de cadella, m. de pore 5 4
marupa-rana, t ) porca, mamminha de porca,
rana, tamanqueira, t. de espinh ¢
5 altins spinho, t. da terra firme, t.

. mmhataruga, tembetar(i, t. d 2 R s
tinguaciba (Braz.); alcanfor-sacha. cula ¢ Sspinho, cemEet
qu“mcasha, Shapillejo (Peru)c a, CLllflntl‘lllD, espino, hua]ajai A

; coentrillo, culentrillo, mamica

de cadena, mamilla
y e cad v
de cadena (Urug.); Cﬂchudoena, tembetari, tembeterf, teta |

Elllllaﬂtrmo, ot momctf;co, ¢. de cordoba, cuentrillo,
illo, sacha li - HOTot, mamica da ¢ ran- s
.]t o tc};;loitmf)11, satico hediondo, i a[()ilclla, naran-
- - T - : o S ' ~hu,
( ,) O, t.-puid, t-puitd, t.-saiy, temb anco, t.-ht,
ﬁrg. f » tembetary, t,.gugz_ﬂi_u
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NEW SPECIES AND VARIETIES OF VITEX FROM
SOUTH AMERICA

By Harorp N. MOLDENKE

Associate Curator, New York Botanical Garden

Monographic work on the Verbenaceae during the past ten
years has brought to light a considerable number of new spe-

ies and varieties. Ten of these, all Brazilian, are described

below. One is an exceptionally large tree which is said to sup-
ply Teak-like timber of local importance in ship-building.

- Vitex amazonica Moldenke, Geogr. Distrib. 26, nom. nud.
(1939), sp- nov.—Arbor; ramulis obtuse tetragonis sparsius-
cule strigillosis et granuloso-pulverulentis; foliis 3-foliolatis;
})eit'lolis strigillosis; foliolis petiolulatis chartaceis nitidis el-
i

lipticis vel subobovato-ellipticis acuminatis, ad basin acutis

vel acuminatis, utrinque glabris vel ad basin substrigillosis;
inflorescentiis axillaribus cymosis paucifloris.

Tree, to 17 m. tall; branchlets and twigs medium-slender,
obtusely tetragonal and usually decussate-flattened, rather
sparsely strigillose and granular-pulverulent, brown, medul-
lose; nodes annulate; principal internodes 3-8 cm. long; axil-
lary buds densely villous with fulvous hairs; leaves decussate-
opposite, 3-foliolate; petioles rather slender, 2-4.§ cm. long,
convex beneath, flattened above, strigillose throughout be-
neath, strigillose on the margins or not at all toward the base
above or on the margins and in a central channel, usually
strigillose throughout toward the apex, not much ampliate
at base; leaflets subequal in size or the lateral ones slightly
smaller, all petiolulate with margined petiolules 2-8 mm.
long, those of the lateral leaflets often shorter, strigillose;
leaflet-blades chartaceous, rather dark green above, lighter
beneath, shiny on both surfaces, the central one elliptic or
subobovate-elliptic, 6-16.5 em. long, 2.3-5.6 cm. wide, acumi-
nate (rarely acute or blunt on stunted leaves) at apex, acute
or acuminate at base, glabrous on both surfaces or sometimes
slightly strigillose on the midrib and margins at the base;
midrib slender, slightly impressed above, prominent be-
neath; secondaries slender, 11-13 per side, ascending, mostly
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inconspicuous above, very prominent an_d ccmSpH:l'm‘]ml}r afcu-_

_ioined near the margins beneath; vein angi veinlet reticu-
iy ¥ ostly inconspicuous or barely
lation abundant and delicate, mostly oy b
discernible above, the larger portions subprominulous le-
neath: inflorescence axillary, cymose; cymes OPROSItZ,- Sois
tary in each axil, sparse, §—9 cm. long, 25 cm. wide, divari-
cate, few-flowered, dichotomous but_o_ften only one branch of
each fork maturing, sparsely str:gnllose; throughout, ap-
parently conspicuously bracteate in fzjmt; pedunclqs flat-
tened, 2-4.5 cm. long, strigillose, conspicuously ampliate at
apex; fruiting-pedicels stout, about 1 mm. long, puberule_nt;_
bracts at fruiting time large and foliaceous, 1 or 2 subtending
the first dichotomy of each cyme, mostly simple and elliptic,
long-stipitate, 4—7 cm. long, 1.6-3 cm. wide, similar to a leaf=!
let; fruiting-calyx incrassate, cupuliform, about § cm. long
and 1o mm. wide, puberulent outside, glabrous within, venose
on both surfaces, its rim rather irregularly s-lobed; fruit
drupaceous, hard and dry, elliptic, 1.2-1.7 cm. long, 6-8 mm.
wide, obtuse and slightly umbilicate at both ends, densely
short-puberulent throughout with brownish or gray hairs, 2-
seeded.

The type of this species was collected by Boris Alexander
Krukoff (no. 7149) on “campinarana alta” at Municipality
Humayta, on the plateau between the Rio Livramento and
the Rio Ipixuna, in the Rio Madeira basin, Amazonas, Brazil,
between November 7 and 18, 1934, and is deposited in the
Britton Herbarium at the New York Botanical Garden.

Vitex brevipetiolata Moldenke, sp. nov. —Frutex vel arbor;
bubescentibus glabpaees, eT4€9MS plusminus dense griseos
LS ferrugineoﬁiilogi{- i’;)]i]i us; sarmentis densissime fulvo-

L 1l0s183 s 3-foliolatis;
ful\raw_wi]oszs; foliolis sessilibus ellipticis v
obtusis vel acutis, ad basin acutis, utrinque dense villoso='
tomentosis; inflorescentiis axillaribus cymosis paucifloris

Shrub or tree; branches and branchlets slender e
obtusely tretragonal, more o less densel e
Yy gray-pubescent,

glabrate in age; twigs v | ;
with spreading fulgv ou:r ); : e;:der, short, very densely villous

30

el obovato-ellipticis

; : erruginous multicel] .
gland-tipped hairs; nodes not annulate; Princill;f:l ?ii;nfiff; i

petiolis densissime
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1-6.5 cm. long; leaves clustered on the twigs only, decussate-
opposite, 3-foliolate; petioles slender, 1-1.5 ¢m. long, very
densely villous with spreading fulyous hairs like the twigs;
leaflets sessile, the central one elliptic or obovate-elliptic,
2.5-9 cm. long, 1.8-§ cm. wide, obtuse or acute at apex (or ob-
scurely subacuminate), acute at base, densely villous-tomen-
tose on both surfaces, the pubescence grayish above and
fulvous beneath, the lateral ones similar, but smaller; midrib
subimpressed above, prominent beneath; secondaries 8-10
pairs, very slender, arcuate-ascending, anastomosing near the
margins, very slightly impressed above and prominulous be-
neath; vein and veinlet reticulation mostly hidden by the
dense pubescence; inflorescence cymose, axillary; cymes op-
posite, several pairs on each twig, about 4 cm. long, few-
flowered, surpassing the petioles; frultu.xg_—c_a.ly‘x cupuliform,
9-11 mm. long, 8-10 mm. wide, dg_ns‘cly villous like the sl_enctiher
peduncles, pedicels, and twigs, its rim deeply s-lobed, ;
lobes lanceolate, sharply acute, 4-6 mm. long; b;actieﬁs al;:
prophylla linear, 2-8 mm. long, densely w_ll_pus,_'anu;l zsk 1}2
oblong-elliptic, about 1 cm. long and 7 mm. wide, blac
dr in y v - > i : 7

yThg type of this remarkable species was eol!ecjted'by Bro:l'
Eric Dahlgren (no. 889)atCr03té:Cﬂaf£: 1_3“_13‘_1; L ?1\3151:?4
is deposited in the herbarium of the Field Museum of Na
History at Chicago. il Y Xy ) _

Vtitei Chryslegi.;na Moldenke, Geogr- '-Blsmb‘;ﬁ%’bgfur;é
tetragonis minute puberulis vel gh"bmt“;,a*i'ast:em:ltms vel
breviatis dense villoso-pubescentid 8 lis dense tomen-
rufescentibus; foliis 4- "91‘“’*‘ 'P%F;-oféﬁoli s sessilibus
toso-pubescentibus vel to-vi cm.:l'n e
vel subsessilibus e.lll?ﬂﬁﬁ“ . A L4 pﬁiﬁémlisg,.--snﬁm'-
basin acutis vel breviter acul !:-eacen e mxillnnbs:
dense breviterque gnsgﬁ e
Cymosis capitatis vel subcapitatis. = v, obtusely

yShmb o:? tree; branchlets quite ntandh@avy, Y
tetraggnal’ gray, I i r puberuicl ha B - g
thickened at the nod BN
corky leaf-scars; twigs very

o giabs o
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fescent hairs; nodes apparently not an- |
- oo ainal internodes greatly abbreviated, 2-2§ mm,
Fuiatei pnnugecussatevopposite, 4~ or g-foliolate; petioles =
dlenger, 3.5-48 cm. long, densely tomentose pubescert Gy
villous with flavescent hairs, subterete or slightly Hattencd
above, not noticeably ampliate at base; leaflets unequal in'2
size. the 3 central ones usually subequal, the 1 or 2 Oth.erg_: .

much reduced, all sessile or subsessile; leaﬂet-blades thin-
chartaceous, dark green above, somewhat lighter benea-.it}'.l\,_;
the central one elliptic, 4-9.5 cm. long, 1.9-4.3 cm. wide,
short-acuminate at apex, entire, acute or short-acuminate at
base (rarely rounded), puberulent above, densely shorts
pubescent beneath, the lateral ones simi'larr in all respects
except size and always acute at base; midrib slender, sub-
impressed above, prominent beneath; secondaries slendery
16-15 per side, arcuate-ascending, flat above, prominulousss
and more densely pubescent beneath, rather obscurely jomned
near the margins; vein and veinlet reticulation rather abun=¥
dant, m(.-stl)' obscure or indiscernible above, subprominulou'sf
beneath on mature leaflets, obscure on immature ones; in="
florescence axillary, cymose, capitate or subcapitate, 3—4 cmi '
long, 1-3 cm. wide, rather densely many-flowered, sometimes
bifurcate with two many-flowered cymes and a central termi=""
nal flower; peduncles very slender, 1.5-3 cm. long, densely
short-pubescent or tomentose like the petioles, decidedlyl®
flattened; pedicels slender, 1 mm. long or less, densely short-
pubescent; bracts none; bractlets and prophylla linear or
setaceous, 1-2 mm. long, densely pubescent, i
L\'I;r}':: EIESSE t[hr:; SFTE:ﬁg)\T'aslcull_ec_ted by Auguste Frangqia'
in 1878 or 1870, and is depcsited n o I}\l{h?as Seracy B
versitetets Botaniske‘Muscl‘Jm at Co o _Unjl_«.‘-
penhagen. The species i

nMnme_d Iihomjr of my good friend and respected colleague, Dr.
intin Asbury Chrysler, professor of botany at Rutgers Uni-
versity, extensive travele : g g

; d Gollee
editor of the Torrey Botanical gﬂi‘fmr’ and for many years:

Vitex Degeneriana Moldenke, Alph. List Common Names.

21, nom. nud. (1939); Geogr. Distrib, 2 139):
sp. nov.—Frutex vel arbor; ramis ramzl’isgou?-otﬁe(ﬁ 2
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with flavescent or ru

gonis dense ferrugineo- vel fulvo-puberulis; sarmentis gracil-
limis densissime hirsutulo-pubescentibus, pilis fulvis; foliis
3-5-foliolatis; petiolis dense fulvo-hirsutulis vel breviter ad-
presso-pubescentibus; petiolulis nullis vel usque ad 1 mm.
longis; foliolis ellipticis obtusis vel acutis integris, ad basin
attenuatis vel acutis, utrinque dense brunneo-velutinis,
senectute breviter pubescentibus vel dense puberulis; in-
florescentiis terminalibus valde abbreviatis congestis dense
multifloris ubique fulvo-velutinis.

Shrub or tree, to 8 m. tall; branches and branchlets me-
dium-slender, obtusely tetragonal, gray, densely puberulent
with ferruginous or fulvous hairs, becoming less so in age,
more or less flattened and ampliate at the nodes; twigs very
slender, very densely hirsutulous-pubescent with longer de-
cidedly fulvous hairs; nodes annulate; principal internodes
0.5-3 cm. long or elongate on vigorous shoots to 12.5 cm.;
leaves decussate-opposite, 3-5-foliolate; petioles slender, 1.5—
2.5 cm. long, densely hirsutulous with decidedly fulvous hairs
when young, becoming more appressed- and short-pubescent
and ferruginous or brown in age, flattened above, not canalicu-
late or margined, convex beneath, not 'amp{late at base;
petiolules absent or to 1 -mm-..leng-..aﬂd:dmd?fmumlo—“s like
the petioles; leaflet-blades membranous when young, firmly
chartaceous in age, uniformly dark green on both .s._urface.s,
the terminal one elliptic, 4.5-6.5 cm. l_ong_aqd_r.'z——a-.-s: cm.
wide, obtuse or acute at apex, entire, attenuate or acute_:i:
base, the lateral ones shghﬂysmallgr,dwsely wlutfmu.s_‘:;i _
brownish hairs on both surfaces whwyamg,hmmg Sl
short-pubescent or densely puberu ;
terminal, much abbreviated and ¢
flowered, densely and conspicu
with fulvous hairs; peduncles
obsolete; bractlets linear,
light red-violet and yellow
dar!i!chviolet. g coll

e type of this eﬁl@sw“: easse s A b
Snethlaé? (no. 653;‘1%:_1 ahghﬂf t at ﬂm“‘:gd(ﬁm:uﬁ:
barium of the Botanisches Museum at Beriin. 2215 22

velucinous chroughout
ery short or obsolete; pedicels

nm. long; corolla white, with
patches on the lobes; filaments

-

d in
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4 and colleague, Otto Degener, in
fatizable worker, author and publlllsl;er of I:Et}al?n?;?b‘ings
Flora Hawaiiensis, whose name Wi i ;v:lwsd 4 -
ciated with the flora of the Hawaiian lslands. s
Vitex excelsa Moldenke, Alph. List Common darne.s 29,
nom. nud. (1939); G‘E()gr. Dls“’."" Q?,.norgl. nud. (193
sp. nov.—Arbor altissima; raz:nul:s crassis obtuse tetragon
dense brevissimeque tomentosis; sarmentis crgsils 'd:ansn-s_s__\ m
longeque flavescento-tomentosis; foliis ’5-follo atis; petiol
crassis dense flavescento-tomentosis; foliqll§ petlglul-a_t:_s
cubsessilibus obovatis rotundatis vel obtusis integris, ad bz
acutis vel subcuneatis, supra dense pubescentibus, subt
dense velutino-tomentosis; inflorescentiis axillaribus cym
paucifloris dense flavescento-tomentosis.
" Tree, to 200 feet tall; branchlets stout, obtusely tetrago
densely but very shortly tomentose, dark; twigs stout, Wi
densely tomentose with long flavescent hairs (1—2 mm. lo
buds densely long-villous; leaves decussate-opposite, petio
s-foliolate; petioles stout, g-14 cm. long, densely flavescen
tomentose (becoming very shortly so in age), expanded
club-shaped at apex; leaflets mostly symmetrical, subequall
the 2 lowest conspicuously smaller and on shorter petiolule
young leaves with the leaflets all subsessile; petiolules &
mm. long, very stout and very densely tomentose like ¢
twigs and petioles; central leaflet-blades obovate, 11.6=1
cm. long, 4.8-8 cm. wide, rounded and obtuse at apex, en
tire, acute or subcuneate at base, densely pubescent abo
Léum;}\ ve}iup:?f;us-_n'.ntnentcasc bengat_h with very glister
ay Ll. cent hairs: the b.asgl leaflets similar, but smaller, 5.
spcuos. el nd et T of ool K
(ro h L—'_‘al’l erect line of tomentum; geconm
Bether, 7-21 per side, rather straight, rather obscur
arcuately joined at the margins, prominent beneaths
florescence axillary, solita S, prominent beneatii;
flowered, 6.8 cm. | 'Y, Opposite, cymose; cymes
subtending Petioles:.- Ongd \n, Sruit), much shorter fifl
divergent, 3.2-4.¢ émpelundes somewhat flattened,
branches of the inflores ong, densely flavescent-tom

B rescence short and few; fruiting-ped
+ 08, densely flavescent-tomentose; fruiting

34
honor of my good frien
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campanulate, about 8 mm. long and 18 mm, in diameter,
densely short-pubescent with appressed hairs, its rim deeply
but irregularly 5-lobed almost to the base; fruit subglobose,
about 13 mm. long and wide, very densely villous throughout
with regular flavescent hairs about 1 mm. long.

The type of this beautiful species was collected by Boris
Alexander Krukoff (no. 6873) on “terra firma” near Livra-
mento on the Rio Livramento, Municipality Humayta,
Amazonas, Brazil, between October 12 and November 6,
1934, and is deposited in the Britton Herbarium at the New
York Botanical Garden. The tree is said to be of tremendous
size, reaching 200 feet in height, with wood resembling that of
commercial Teak and used extensively by the natives for
boat-building. _ ] ' '

Vitex maranhana Moldenke, Alph. List Common Names
29, nom. nud. (1939); Geogr. Distrib. 27, nom. nud. (1939),
sp. nov.—Arbor; ramulis crassis, jli?i'.eﬂitﬂt& dense ﬁ}h’f’"
villosis, senectute dense brﬂmleo—pllbemhsghmmt‘bus’
internodiis valde abbreviatis; foliis 3-foliolatis; petiolis dense
fulvo- vel brunneo-pubescentibus vel ad basin f Ivo-villosis;
foliolis sessilibus vel subsessilibus ellipticis abrupte acute vel
breviter acuminatis, ad basin subcun vel acutis, utrinque
dense breviterque velutinoso-pubescentibus; cymis axillari-
bus paucifloris. (pryf M

Tree, to 10 m, tall; trunk to 15
height; branchlets stout, obtusely
fulvous-villous with long app
densely brown-puberulen
glabrous and light-gray
annulate; principal internos
long; leaves 3—fdlialﬁ.;
twigs, opposite; petioles r:
fulvous- or brownish-pu

above; leaflets sessil

the 2 lateral ones sli
wide, abruptly acute or
often blunt, emargin

cuneate or acute at base, de
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ish velutinous hair on both surfaces; m:d;;;b zl::lhc{cr; el:r(:g
~ the apex aboye, very prominent BEELAE i
ol ing, rather straight and parallel, close togethe
17-20 per side, iumpressed ’abnve,‘ promsr{en; beneath, Sn
tomosing close to the margins; "E"]ICF rctlckl: ation adunbo
fine, pre yminulous beneat_h, the tertiaries subimpresse ab Y
nflorescence cymose, axillary, equaling or slightly surpassin
the petioles, few-flowered; pcduncleg rather stout, ab?u
cm. long, densely fulvous- or brownish-pubescent; fruit
}nl..‘i:L-cls."1nCT':is.\':lt{:, about 3 mm. long; f_rustmg-calyx pat
form., about 7 mm. wide, puberulent; fruit drupaceous, fles
elliptic, about 1.3 cm. long and 1 cm. wide, densely whi
puberulent. . {1
The type of this species was collected by Ricardo de Lemos
Frées (no. 4) in “terra firma” highland forest at Piruc
Maranhio, Brazil, on February 12, 1933, and is depost
in the Britton Herbarium at the New York Botanical
den. The collector records the vernacular name Tar
."A:‘.\':J.
Vitex Panshiniana Moldenke, Geogr. Distrib. 27, no
nud. (1939), sp. nov.—Arbor; ramis crassis obtuse tetrago
ramulis dense ferrugineo-tomentosis; foliis g-foliolatisy
tiolis densissime villoso-tomentosis vel hirsutis; foliol
subsessilibus vel stipitatis, laminis submembranaceis elli ticis
vel subobovatis vel oblanceolatis acutis integris, ad asin
LHJ :t;tt]:::juanjc vel cuneatis, supra dense villosis
Hioso-tomentosis, subtus densissime tomentosis; infl

centiis axillaribus cymosis saepe subcapitatis dense fla
cento-villosis.

36

slender, ascend

'g'e:\'rc:;h:i::lf;‘ihes very stout and woody, with corky ba
w“,“g;ﬂ; ;r.t}_ te(;ragunal, gray-brown, puberulent on
iings p ts an nodes or glabrous; branchlets similar

y more acutely tetragonal and densely toment

pubescent with ferrug; :
mnous t 3
short and more ?d:u% omentum; twigs stout, l.l:‘l

‘ ely tetragonal, very densely vill

;:::ﬁ;:‘;:jﬁso]: hirsute with long and shggg}r ﬂav);scen
s 2175 nodes somewhat corky-annulate, but
e sy n;:;cuou]:ly S0 principal internodes 1—4 cm. long
4 re abbreviated on branchlets and twigs; le
€-Opposite, s-foliolate; petioles stout, 7—!3’-'5

No.6i TROPICAL WOODS .

long, flattened above, very densely villous-tomentose or
hirsute with long and shaggy flavescent or ferruginous hairs,
slightly or hardly at all ampliate at base, somewhat disciform
at apex; leaflets usually unequal in size, the 2 lowermost
considerably smaller than the 3 central ones, all subsessile or
petiolulate with petiolules to 7 mm. long and shaggy-villous
like the petioles; leaflet-blades submembranous, dark green
above, much lighter and yellowish beneath, the central one
elliptic or subobovate or oblanceolate, 10.5-19 cm. long,
3.2-5.6 cm. wide, acute at apex, entire (or slightly undulate-
repand), rather long-attenuate or cuneate at base, densely
villous or villous-tomentose above, very densely matted-
tomentose and velutinous on the lamina beneath and vf:lious
on the larger venation, the hairs flavescent or ferruginous,
the lateral leaflets similar only smaller, usually less distinctly
petiolulate, and less attenuate at base; midrib slender, flat
above but conspicuous by being much more densely slik“y.:
villous, prominent and densely ferruginous- ﬂﬂlls t?cneaéh,
secondaries slender, 14-17 per side, arcuate-ascending, :;
above, slightly prominulous beneath, rathcroi:scurdy J:Ii?.:n
at the margins beneath; vein andvmnletmnculaﬂfn iy
dant, mostly indiscernible above, rather conspicuousty sunken
in the tomentum of thelanﬁnﬂhe{lﬂthimﬂ”mcfaﬁlh‘ i y__’_
cymose, often somev;i;al: subpapmfe:i ;15 um ;igl’m f;;
4.5 cm. wide, many-flowered, TRtNEEIGERSS P40 Tg — cent
legs branched in a );ubmbdhﬁ*ﬁghﬂ%vw_&m
villous throughout; peduncle&mtkﬂ”ﬁm ke w;él Ay =
densely flavescent- or ferru $-Mallous’ WILE - -
spreading hairs like the petioles, Ut
pedicels obsolete or to 3 mm. fon

villous-tomentose; prophylla hin
corolla lilac; frultdescﬁbad 4

The type of this species Wi
(no. 1817) in woods around
ber, 1838, and is depos
New York Botanical ¢
Par4 and is named in ho
done and is continuing Suc
wood anatomy. 1
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i : ) l B et ? g
as collected by Jagques ng.u_g.: Blan
241) in Bahia, Brazil, in 1844 or the'reabou&s,_.ar_}g“g_
in the herbarium of the Namrhlstonschgs useum
The species is also known from Pernambuco.

40
The type W

CTIONS FOR MICROSCOPIC STUD‘Y A
> FRlOM INCREMENT BORINGS

ByH.E.Srork
Professor of Botany, Carleton College

The Swedish steel increment borer that cuts co!
of wood from stems of trees or from logs is Wi‘-«_“ kno
forester and dendrologist but deserves a wad_qrf :
among the general collectors for our herbaria.
importance of wood characteristics and the de )
securing wood samples at the same time that hi
specimens are obtained from woody plants are becom
generally recognized, the average general collecto
too time consuming and too laborious a task to s
sgnuples. Particularly in a tropical climate, the work
ping out wood samples is rather trying if undertaken b
collector himself and may occasion too much delay i
trusted to the slow efforts of a native woodsman
native, the writer carried an increment borer while
in Costa Rica and was able to get wood cores from
trees from which larger samples were not taken. The
quite adequately for the preparation of tem
manent microscopic sections, The borer is easil:
pended from the belt, and it takes but a few mi
core sample and put it in a 6.inch screw. ca
aleohol. The vial is cork-sto ed under th B
long core is taken th - PPes under '_d_l'e Screw
: ¢ sections are numbered so their
in the stem can be determined, Labels are
phite pencil on good quality paper and. er
sm;ple !cht;[c 31'2.01101. y p Per and enc

3 14-inch increment borer cutting a 24 ineh cree
b 8‘.’}'88 microscope prgﬁsz ?n%thech Eg

es for the tangential sections and

ide an
?his is adlequ_a-
er larger Sl

E:;%; c;’:;rd wood. If thcll'g’iy o
S there is surprisingiy it FNEven L
dcl)gzc;:t woods. Such woods as d ereglm
o valed parenchyma. are of course somewhat distorte
in those regions, but while such slides do not makc gaod

hotomicrographs, they nevertheless
of the wood elements, as one can allow
compression of the thm-mlledeiemen %
The best steel instruments are re
edge for a remarkably long time
correctly used. Carelessness -
driving into a tree may break

Our experience'wit;hf increm
scope preparations leads us to.
collectors in the tro 1c§mll m:
of their standard collecting €

The tendency of woo
through the higher al

of annoyance in the
once the sections

should be glpﬁil' ot
less skilled in technig



oftentimes to Dx
overlap. The method
glass slides has the disadvantage
to stains and dehydrating agentsed
The idea of placing the section
pieces of woven glass cloth, and other m
the writer. Of these materials obl—? .th :'
satisfactory. In selecting the screens
were considered: resistance to COrTOSK
size of mesh, and rigidity. It was found ¢!
monel metal, and aluminum screens wo
rigors of the staining schedule without corros
eter of wire and the size of mesh were foun
portance, but the wire should be small
sections to lie flat without sagging, and
just large enough to allow liquids to
The last two qualifications are somewhat
rigidity of the metals used. Stainless st
are rigid and this quality permits the use of
in the aluminum screens which are mo
It was found that stainless steel wire clo
and wire diameter of 0.009 inches proved
this size is not carried in stock by most co
However, the following more generall
prove satisfactory: Stainless 'steel or
40 x 40 and wire diameter of 0.009§ or '
num, mesh 40 x 40 and wire diameter of
The screen cloth must be kept flat.
ha}_'c it cut into pieces of desi i B .
-"h‘PPm_g- A size of 2.5% 13 in
the ordinary finger
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p. Herrerais and P. Strobus L
« descriptions of related §
d illustrations of the

44
renai and Manzano;
apensis. There arc al
varieties, with range maps an
diagnostic characters.

Una nueva especies forestal (Fagus me_xican_a Sp
By Maxivixo MarTiNEz. Anales del Instituto de Biol
1: 85-89; 3 text figs.; 1940 .
Mesican Beech, Fagus mexicana Martinez,
known as Haya, is a tree 100 to 12§ feet tall, with a s
barked trunk 20 to 40 inches in diameter, ocour
humid places at elevations of approximately 6000
Zacatlamaya Mountains, Hidalgo.

Esencia de liniloe Mexicano. By JuriAn FERN i
Boletin Forestal e de Caza (Mexico, D. E.) 123
August 1940.

_An interesting account of the source, collection, an '
tillation of the Mexican oil of Lin4loe, which is obtaine

the wood and occasionally the fruit of certain bur
trees. |

Adgitions to the flora of Mexico and Central Ame: |
. . L. LunpgLL, Phytologia 1: 11: 369-372; Septe :
Among the five species described as new ar;e: tw

lexican trees
» s, namely, Prunus M. - . i
bertia Matudai of Tobasco atudas of Chiapas

Nel:; ist;racéeae from Guatemala and Costa Rica
Enn.) e kutch, By S. F. Braks. Brittonia (
A -s + 326-361; June 1937, A
Pecies of woody plants are described in

drebibaccharis. 0
3 C ;
and Trixis. libadium, Montanoa, Perymenium,

TROPICAL WOODS 45
arently new species of trees in the genera

Mabea, Cunuria, Croton, Ouratea, Tovo-
Rapanea, and Psychotria.

No. 64
Includes 14 app

Licania, Vochysi,
mita, Conomorpha

dicinales brasilefias. By Eurico TEIXEIRA DA

tas me : .
e Rio de Janeiro, 1940. Pp. 102; 634 x g; 27 text

FoNSECA.

figs. Y= T e

An annotated list of more than 170 Brazilian plants with
particular reference to their medicinal uses.

Especies novas equatoriais e tropmaxs—onenmzsbmsﬂen'as.
By J. G. KuuLMANN. Anais da .._Pn_mwa__ Reunido Sul-
Imericana de Boténica 12 a 19 de Outubro de 7938 (Rio de
Janeiro) 3: 69-86; 18 plates.

The following are described as new: Ampelocera edentula
(Ulmaceae); Pseudolmedia birtula and Ogcodeia oblongifolia
(Moraceae); Licania litoralis Warm., var. cuneata and Pari-
narium gracile (Rosaceae); Riedeliella ses. liflora and Dioclea
edulis (Leg.-Pap.); Qualea magna (V: ochystaceae);}’o!ygom

thus punctulatus and Didymocistus chrysodenius, the latter a
new genus and species (Euphorbiaceae); Cissus nobilis and C.
fuscoferrugineus (Vitaceae); Vasivaea podocarpa (Tiliaceae);
Lacistemopsis poculifera, a new genus and species closely re-
sembling Lozania Kiugii M cistemacea 7
sperma longipetiolatum, A. compactine
and 4. laxiflorum, all trees with sulca
and Schlegelia albiffora (Bignoniaceae).

Sinonimias cientificas, nombres téchnicos que deben
excluirse de algunas plantas que ‘existen en el Peru.
By Forrunaro L. HERRERA. Revista de Ciencias (Lima)
41: 430; 511-5135 1040 SIREIINIEN .
Gives the scientific equivalents for 35 vernacular names of

eruvian plants, i hi
Estudios sobre la flore mento del Cuzco. Suple-
mento III. By ForTunaTO RERA. Revista de Ciencias

41; 430: 537__543; 19*6.' SN S Ee AN
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A list of 24 additions (species or varieties) to the known

flora of the Department of Cuzco, Peru, with localities and a

few vernacular names.

The Labiatae of Bolivia. By Cart EpLING. Revista Sudameri-

cana de Boténica 43 21—-53; January 1937.

The first part of a systematic account of the Labiatae of
Bolivia, consisting of keys to genera and species, with descrip-
tions of most of the species, and citation of specimens or
ranges. Sixteen genera are represented, some of them by
woody plants.

Maderas Argentinas. Estudio xilologico y technologico de las
principales especies arboreas del pais. By Lucas A. Tor-
TorELLL, Pub. by Universidad de Buenos Aires, July 1940.
Pp. 218; 634 x 49; § maps, 49 plates.

A carefully prepared, well printed, and profusely illustrated
maa_m:il of the principal Argentine timbers with reference to
their structure, properties, uses, and identification.

Materiales para una i : ]
(Leguminoi;ae). By E‘l:::lg;ifla Bgilx_ iﬁﬂer% PT?S?PIS
(Buenos Aires) :4”-';"1?-9' 1gs . ?'T. e
(1 4: §7-128; 15 figs,, 23 pls.; 1940.

Che genus Prosopis is arranged in six sections f
wfhwh have been treated by authors as distincf -en, 50"[1\3 .
of the species, including those of the Old \’\’{)J’idg : e consid
frc_d]and }'_JEScaji!Jecl, with full synonymy and cit:lttil;i ((:)L}nrs':id-
.; :‘: st uatis_-hl{i.hl ypes of most species have been examined anad

ny are illastrated. Numerous vernacular na i
211[1]:]1 there i often e‘xtensive discussion of non‘lélrllf:?a‘:re g
S s e The g & e 4
i ‘.ffg(grof)‘f(j !( e (Ent]c:zed only in its treatment of the IS).t':l::
iy r}clztoi that part of it containing Prosopis 'u}iﬂ
S e(dspec:es of Mezquite that haye beezfd :
of these closely a? early authors, A more detailed ace g
lack of access to qr%&at_ed species was impossible be i

ss to sufficient material of the ny S0 o

Neltuma recognized by Britton and R The aioct

siders P. juliflora as somewhat limited i(:lsec.i' Th_e agthor =

1stribution—West
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Indies, Mexico, Nicaragua, Colombia, and Venezuela. P.
chilensis he reports only from Peru, Chile, and Argentina.
While various species of this section are discussed in detail,
no key is provided for distinguishing them, A complete and
rational treatment of all the species of section dlgarobia re-
lated to P. julifiora is greatly to be desired, but would prob-
ably be difficult of preparation even if all material in Ameri-
can herbaria were assembled in one place for study. The
present treatment of the genus is easily the most complete
and satisfactory account that ever has been published.—
PauL C. STANDLEY,

Nota sobre algunas Leguminosas indigenas o introducidas
en Chile. By ArRTURO BurkARrT. Revista Chilena Hist. Nat.

43: 156-164; 1939 _

Notes upon the nomenclature and occurrence in Chile of
Albizzia lophantha, Acacia borrida, Acacia visco, Gymnocladis
divica, Caesalpinia angulata, Balsamocarpon  brevifolium,
Indigofera tincloria var. brachycarpa, and Desmadium sub-
sericeun.

A revision of the Hawaiian species of Labordia described
;:r H. Baillon. By Harorp St. Jon. Bishop Mus. Occas.
Papers (Honolulu) 12¢ 8: 1113 pls. 1-4; Aug. 1, 1936

Five 'speé-ies-ef.LabO?'d-?k (Loganiaceae) described by B-ail!on
are correlated with species of other authors, synonymy ‘being
gﬁi(‘t&h ?fﬁr-fhree-o_lder-species-'di'scussed.-L-. Baillonii is described
as new.

Notes on Micronesian Rubiaceae. By F. R. FosBERG. Bishop
Mus. Occas. Papers 153203 21 3-226; Jan. 10, 1940 .
The notes are based mainly upon the collections of Rubia-
ceae made by Mr. Masahiku Takamatsu, botanlcal collccteér
of the Bishop Museum expedition to Micronesia 1n Iﬁd
There are several new combinations, changes of name, =
diagnoses of new varieties. .I_n.dfscussm_s_l-’qrbqﬁ‘iahthe aut g:
ays: “There is, so far as T can see B0 reason whatevet for
separating from Psycbofria those Micronesian species Wi

BT been assigned to the genus Amaracarpis:




!
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Psychotria (Rubiaceae) in the Marquesas Islands. By F. R,

FosserG. Not. Syst. 8z 32 161-173; October 1939.

In this paper “are described the nine species of the genus
Psychotria known to occur in the Marquesas Islands, in the
eastern central Pacific Ocean. Four of the species are here
described for the first time.” Psychotria Adamsonii is based on
a specimen that had previously been referred to Tarenna
sambucina. According to the author, Tarenna “‘should no
longer be regarded as a part of the Marquesan flora.™

Plantae boninenses novae vel criticae. VIII. By TaAxasi
Tuvama. Bot. Mag. (Tokyo) §1: 22-24; figs. 37, 385 Janu=
ary 1937.

A discussion of the occurrence in the Bonin Islands of
ng;:).ﬁsu; boninensis Warb., of which three new forms and
varieties are described and illustrated.

Atla i / AN
L'S offorfnosa(_r} timbers. By R. Kanenira. Bull. 2, Forest
“xp. Station, Govt. of Taiw athok :
% [ i iop; o t t.tl"_faman, Tathoku, Japan, January
940. Pp. 705 734 x 10155 6o plates.
hL{“I]-ur'“m full-page reproductions of negative prints of
photomicrographs showing cross sections of 60 Formosan

woods at a uniform magnification of 15 diameters. The de-
seriptive text is in English and Japanese .

Timber tests: Mersawa (Ani
‘ : Mersav 1soptera marginata K
Anisoptera laevis Ridl.) Mals yan Fore.rger : -Ol'th .
July 1940, . 93 LSRR

ll"l'h 2 - . - -
e ,;' ge””_i Anisoptera is distributed from southern Burma
rcc@ntgczzlm}lt‘l e Malayan region to New Guinea and is re
27 Y some 12 to 15 species. Seven species oceur 1::

Malaya, of whi 3

ya, hich 4. marginata and A. lapv;

i argina . laevis are pr

neﬁstacr?(rin'mhon. 4. marginatais known from Sumalzrgt;a:gYBthe

g 1ft=, usual habitat is semi-swamp jungle. 4. Jaevi ;1)1‘—

Sl ound outside Malaya, where it grows on e St
ow ridges of hills up to a h o S

“The results show that bof}llgl;; P et

chanically approximately equivalent £ ol Mesawe sty

ent to light Red Meranti,
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except in strength as a beam and hardness. The timber of
A. marginata, which grows mainly in inland swamps, is not as
strong as that of 4. Jaevis, which is restricted chiefly to the
slopes of inland hill forest, but the differences are not very
significant. The weight of the timber of each species is about
the same and is approximately equal to that of heavy Red
Meranti; but, mechanically, Mersawa is only equal to heayy
Red Meranti in hardness and resistance to shear. The timber
of both species has a considerable dulling effect on sharp
tools, but planes to a smooth surface. It is remarkably free
of sponginess, borer holes, and other defects. It dries very
slowly, and during seasoning is very liable to attack by
fungus.

“"T'he timber is suitable for planking and packing cases, and,
if properly seasoned, could be used for flooring, decking, and
indoor building construction. Its lack of a distinctive appear-
ance caused certain United Kingdom importers to express in-
terest in this timber some years ago, presumably to meet the
demand that always exists for a characterless wood for arti-
ficial finishing to simulate other timbers. A trial shipment was
attempted, but was disappointing; half the consignment had
to be thrown away because it was close-piled (after 5 months
in stickers) and developed serious fungal decay. The pro-
longed drying period, necessary before the timber can be
safely shipped, rules out Mersawa for the export trade until
such time as mills adopt kiln-seasoning. There is no prospect
of this, or even need for it, for many years, and the limited
quantities of Mersawa available preclude any large-scale
development of trade in this timber.”

Weights of New South Wales timber. Pamphlet 2, Div. of
Wood Tech., N. S. W, For. Com,, Sydney, 1940. Pp. 16;

6 x 9%. .
“Pables giving average green and dry weights of 84 kinds of
timber representing 40 different genera.

New South Wales timbers for building purposes. Pamphle_t
6, Div. of Wood Tech., N. S. W. For. Com., Sydney; 1940

Pp. 8; 6 x 9%.
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“In this publication there are listed the most 1mporta;?|;
timbers for various building purposes. The timbers are ar-
ranged in alphabetical order, _and a’l’l may be considered
satisfactory for the purpose indicated.

Does Xylocarpus granatum Koen. occur O the African
coast? By J. Burrt Davy, Fourn. So. Afr. Bot. 6: 31-323
January 1940.
As Carapa moluccensis Lam., X_vfacarpu.r gmnamm K}Oen.

has been reported and illustrated by Sim from Mozambique,

but its occurrence on the African coast seems doubtful, al-
though the species is known from Madagascar and the Sey-
chellos. H. benadirensis Mattei does occur on the east coast of

Africa, from Mozambique to Italian Somaliland, and X,

moluccensis (Lam,) Roem. has been collected in Kenya

Colony.—PauL C. STANDLEY. -

Field notes on the species of Brachystegia and Isoberlinia
of Tanganyika Territory. By C. H. N. Jackson. Fourn. So.
Afr. Bot. 6: 33-40; January 1940. ;

~ The closely related genera Brachystegia and Isoberlinia

(Caesalpiniaceae) dominate the dry woodland on elluvial soils

to a height of about 6000 feet over a vast area of eastern Africasy
—a part of the Kenya coast, most of Tanganyika except the

thornbush country in the north, the eastern i)art of Bclg’ian:"

(,-Ej!:tg‘.'!, and much of Rhodesia, Nyasaland, Portuguese East |

A!ru:;‘a, and Angola. They are trees of large or medium sizes

Woodland of Tanganyika dominated by these genera is known'

locally as Miombo. A key is provided for separation of 12
species of Brachystegia and three of Isoberlinia known from
I'anganyika. One species, B, Burttii Hovle. i tly
new, but without Latin descrintion.— T B
scription.—PauL C, STANDLEY,

Tropical African plants. XVIII. Kew Bulletin. 1040 66,

Among woody plants described as new,a?: gﬁaj? fai;'
mollissimus E. S. Bruce, Northern Rhodesia: Aevlo .ti-FP Eg—
gelingii M. R. F. Taylor, Anglo-Egyptian Sudan afd% anda;r“
Linociera latipetala M., R. F. Taylor, Uganda, K 5 ﬂf
Tanganyika. There are brief not. e

published species of ligneous Pla:i:. regarding several earlier
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Osservazioni sul genere Swiefenia e possibilita di accli-
matizazione del vero mogano (Swiefenia Mahagoni)
nella regione del Giuba (A. O. I.). By R. Cirerr1. L'Alpe
(Milan) 25: 4: 89-95; 5 figs.; April 1938.

A study of Mahogany with particular reference to the pos-
sibility of introducing Swietenia Mabagoni into Somalia,
where climatic conditions approximate those of Dominican
Republic.

Nuove piante forestali dell’A. O. I. By GucLIELMO Gr1oRr-
pANo. La Revista Forestale Italiana (Rome) 2: §: 34-42; 2
half-tones, 12 drawings; May 1940.

Contains an illustrated account of the trees and woods of
four Ethiopian species described as new by Prof. E. Chiovenda
(Atti della Reale Accademia d'Italia, 1949). They are: Olea
Mussolinii, Manilkara Butugi, Pouteria (Sersalisia) ferruginea,
and Canthium Giordanii.

Contribucién & la connaissance des cédres et en particular
du deodar et du cédre de I’Atlas. By Lours EMBERGER.
Rev. Bot. App. & Agr. Tropicale (Paris) 18: 198: 77-92;
February 1938.

A descriptive account of the four species of Cedrus.

Carta fitografica de Angola. By J. GosswerLEr and F. A.
Mexponga. Pub. by Ministério das Colénias, Lisbon,
Portugal, 1939. Pp. 242; 7% X 1034; 76 half-tones, 1 large
colored map. ! : .

A large, well-printed, handsomely illustrated account of the

principal types of vegetation in Angola as determined by their

physiographic aspects and ecological characters.

Three new species of Citropsis, also new yar;gﬁes of
Atalantia and Fortunella (Ruta_ceae--Aurantioi_de_ae). By
Warrer T. SWINGLE. Journ. Arnold Arboretum (Jamaica
Plain, Mass.) 21: 115-133; Pls- 1743 April 1940.

New species of Citropsis are described from Belgian Congo,

Sierra Leone, and Mozambique, and two subgenera are pro-
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of which 11 species are recognized. Three
hed from China and Siam.

2

posed for the genus, :
new varieties in Atalantia are publis

Additional notes on the genus Aegiphila. VL. By HaroLp N.
MOLDENKE. Phytologia 1:11:372-400; September 1940.
In addition to the notes and new citations for previously
described species there are diagnoses of four new species and
one new \'3.!‘1&‘[)'.

The Old World speciesof the celastraceousgenus Microtropis
Wallich. By E. D. Merrirt and F. L. FREEMAN. Proc.
Amer. Acad. 711 271-310; May 1940.

In the genus the authors recognize 64 species, many of "
which are described as new. The group is poorly represented
in America, only four species being recognized from that
Enmnent, and distributed from southern Mexico to Costa

Wood anatomy and pollen morphology of Rhus and allied
genera. By CuarLes Hemmsca, Jr. Fourn. Arnold Arbore-
fum 21: 3: 27929135 3 plates. 5
“In a monograph of the North and Central American

species of the Rbus complex of the Anacardiaceae, Barkley S

has grouped these plants under six genera: Rbus Cotinus,

Toxicodendron, Metopium, Malosma, and Actinocheita, A de: '

tailed study of the secondary xylem and the pollen grains of /AN

these plants indicates that on the basis of each of these struc-
tures the plants of the Rbus complex are segregated into the
same six groups. Whether these should be considered as

giti&.m or subgenera is a matter of interpretation. However,

L}:cs::;c;ur;rr_ﬁ thg}z;_\-‘lem in these groups is distinctive even '

e a[;eizti :vit theal other genera of the tribe Rboideae.

s ’anat atively sma | taxonomic group such as this com-

e omical studies can provide data which are signifi-
ant in classification.” — Author's summary g

The formation of se
pta in the fiber-tracheid: icum
A ids of Hypericum
ndrosaemum L. By Paut A. VestaL and MAR\?%L Ves-

TAL. Botanical Muyse ; : )
169-188; 2 plates; A;‘; 2{";‘9}:’? (Harvard University) :8';; _
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“The formation of septa in the fiber-tracheids of Hypericum
Androsaemum L. is reported. The development of the fiber-
tracheids is normal in that they undergo elongation and
maturation of the secondary wall. However, the protoplast
remains active and usually undergoes division at a right angle
to the original division of the cambial initial. This division
consists of true karyokinesis followed by cytokinesis. The
septum is formed in the region of the cell plate and the daugh-
ter nuclei migrate to the central portion of the newly formed
compartments. As far as can be determined, the formation
of septa is not confined to any particular region, but may
occur in any part of the secondary wood formed during a
single growing season. The evidence is clear that the definition
of a septate fiber-tracheid suggested by the Committee on
Nomenclature of the International Association of Wood
Anatomists is in agreement with the observable ontogeny and
later development of the fiber-tracheid.” — Authors’ sum-

mary.

Contribution to the study of the cell wall. L. Methods for
demonstrating lignin distribution in wood. By H. E. Daps-
wers and Dorotsie J. Erus. Reprint No. 70, Fourn.
Council Sci. € Ind. Research 133 1t 44-543 2 pls. (12 photo-
micrographs); February 1940.

“Methods have been described for the study of the lignin
pattern in the secondary wall of both coniferous and dicoty-
ledonous woods; in the survey, normal and compression wood
of numerous conifers and a wide range of tropical and tem-
perate dicotyledonous woods, many Australian, have been
employed. The methods involved treatment of thin cross and
tangential sections with 72 per cent sulphuric acid; in some
cases the sections were pretreated with a solution of iodine
in potassium iodide; gentle warming of the slide was found
essential in order to reveal the cell wall patterns with any de-
gree of clarity. It was found to be a‘-comparat'wely simple
matter to show cell wall lignin patterns in the case of a number
of the species investigated, somewhat more difficult in others,
and in a number of instances no cell wall pattern could be
demonstrated. The degree of lignification as indicated by the
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cell wall lignin pattern was correlated with that supposedly

revealed by staining reactions using safranin and light greens

there appeared to be a high degree of correlation between
staining indications of the cell wall lignification and presence
of cell wall lignin pattern. In those species in which a lignin

pattern was observed in cross section, the pattern was pre-
dominantly radio-concentric in nature; exceptions to this were i
found with compression wood tracheids and anomalous

fibers from several dicotyledonous woods. The importance of*
the work as a starting point for numerous additional investiga-
tions has been stressed.”—Authors’ summary. '

Tropische Papierhdlzer. By F. Hover. Tropenpflanzer 401
5035293 1937 i

_ A check list of the tropical woods that have been suggested
tor paper-making and references to the literature,
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GENERAL INDEX
No. g7, March 1, 1939, to No. 64, December 1, 1940

“Abachi” (rev.) 60: 61
Abies, Mex. and C.A, (rev.) 50% 53
Acacia, Tannin (rev.) 62: 43
“Achiote” (rev.) 58: 36
Achras 59 23
AcosTta Socis, M. (art.) 57: 1
Acrodiclidium caryophbyllatum Ducke,
sp. nov, 60: §
Actinocheita 60% 13
Adiscantbus 641 3
Aegipkila, Notes (rev.) 641 52
Africa, Angola (rev.) 64: 51
Belgian Congo (rev.) 57: 34; 58:
51; 601 61; 612 70; 621 44
Cameroons (rev.) 60: 61
East Coast (rev.) 64: 50
Egypt (rev.) 60: 6o
Gaboon (rev.) 57: 34; 602 61
Italian East (rev.) 60: 5g; 61: 69,
70; 621 43; 64: 51
Kenya (rev.) 60: 59
Niger (rev.) 57: 33
Nigeria (rev.) 59: 64; 631 48
South (rev.) 57 32; 58: 49; 601 59
Sudan (rev.) 60: 60
Tanganyika (rev.) 61: 69; 641 50
Tropical (rev.) 64: 50
Uganda (rev.) 59: 63
West (rev.) 62: 44; 64: 51
Afzelia pachyloba (rev.) 603 61
Wood (rev.) 60: 61
Aguiaria 50% 2
“Alamo criollo,” Arg. (rev.) 58: 40
Albizzia Lebbeck 59 52
polycepbala (H.B.K.) Killip, comb.
nov. 63: 6
Amazon, Aromatic Lauraceae 602 1
Collecting (rev.) 60: 51
i Tbrzcs (rev.) 62: 39, 40 4,
mboyna wood 59t ¢1;601 45362134
Amburana 621 28 ; dap
acreana (Ducke) A, C, Smith,
comb. nov. 62: 3o

cearensis (Fr. Allem.) A. C. Smith,
comb. nov. 621 30
American plants (rev.) 58: 36;60: 36,
37, 473 61 61, 64; 63: 41
Ampelozizyphus 58 7
Ampbitecna 63: 10
Amyris 64 4
“ Anabiong™ (rev.) 621 41
Anacardiaceae, Am. woods 60: 11
Anacardium 603 13
Amazonian (rev.) 59: 58
Anatomical features 57: 11
Anatomy and tech. properties (rev.)
60: 62
Effect of water supply (rev.) 60: 60
Anaueria (rev.) 57: 22
Andamans, Amboyna wood 62: 34
““ Angelim rajado™ 63: 1
Angelims, Bitter 63: 4
Angola, Veget. (rev.) 64: 51
Aniba (rev.) 57: 22
Anisoptera laevis (rev.) 64: 48
marginata (rev.) 64: 48
Anonocarpus 61313
Antherostele (rev.) 62: 42
Antigua, Coccolobis (rev.) 631 39
Antilles, Palms (rev.) 61: §7
Apocynaceae, Yucatan (rev.) 63 40
Aquifoliaceae, N. Caledonia (rev.)

57:29
Araliaceae, Borneo (rev.) 63: 46
Araucaria araucana (rev.) 57: 24
brasiliana (rev.) 59% 58
Ardtgoidexp, N. Guinea (rev.) 59:
I
Argentina, Bignoniaceae (rev.) 63:
42
Combretaceae (rev.) 63: 42
Compositae (rev.) 63: 42
Elacocarpaceae (rev.) 58 42
Forestry (rev.) 60: 52; 62: 41
Fruit trees (rev.) 581 42
Pampa Central (rev.) 58: 43







58

Dipteryx, Revision 613 1

Discaria 58: 12

Doerpfeldia 58: 13

Ducks, ApoLpso (art.) 602 1; 61t 15
62: 21, 32

Durability, Empire timbers (rev.)
58: g1

Ecclinusa 59: 33
Ecuador, Curare 59: 57
For. products (rev.) 60: 52
New spp. (rev.) 6o: 52
[mbers used 57: 1
Zoypt, Xylem structure (rev.) 602 60
nthe 63: 17
paceae, Arg. (rev.) 58: 42
; 642 4
tha, Revision 62: 32
gma 632 17

2 624 21

bijuga  Mart., war. glabrifolia
Ducke, var. nov. 62: 27

_campestris Ducke, sp. nov. 621 25

Epbedra (rev.) 613 61

Eriocaulaceae, Yucatan (rev.) 63: 40

Erosion and forestry (rev.) 621 34

f'.r_-.'.'irr:r_:.-.'_, Am. spp, (rev.) 61: 64

A : tic-Polynesian (rev.) 5g: 59

iton 643 10 i

ia 642 11

s, Gum veins (rev.) 61: 68

ptus, Fiber tension (rev.) 613

_Sicberiana (rev.) g8: 47

l-_.m.'r_\'g:-hi.mcar: (rev.) 57: 34

Euphorbiaceae, Surinam (rev.) 62:
18 i
%]

Eurya, New spp. (rev,) 59: 6o

Euxylopbora 64 13

Fagara 64: 24
Fagus mexicana (tev.) 62: 355 64% 44

Fiber tensi
i g :t?amn of woody stems (rev.)

tracheids, .
FiwGrizy T O 5
Figure in timber (rgv,_) 50: 62
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Fiji, Rubiaceae (rev.) 631 46
Fir, Mexican 60: 11
Fire, Australian forest (rev.) 60: 56
Forestry abstracts (rev.) 50: 64
tour (rev.) 58: 53
Formosan timbers (rev.) 64: 48
Fortunella (rev.) 64 51
Fossil woods, Assam (rev.) 50: 60

Gaboon, New tree (rev.) 572 34
Garo Hills, Fossils (rev.) 49: 60
Geoffroea spinosa (rev.) 58 37
German-English bot. dict. (rev.) 582
52
Germany, Imported timbers (rev.)

58: 51
Godmania 63 18

Gossypium, Anatomy (rev.) 58t 51
Greenheart, Sci. name 58: 24

Growth rings, Indian trees (rev.) 612

67
Guatemala, Asteraceae (rev.) 64: 44
Avery exp, (rev.) 50: §4
Firs (rev.) 50253
Gum veins, Eucalypts (rev.) 612 68
Gyranthera 594 12

Haiti, Erosion (rev,) 623 34

Hampea 59: 13

Haplorbus 60z 24

Hardness, Argentine woods (rev.) 578

24
Hawaii, Labordia (rev.) 642 47
Plants (rev.) 58: 43
Vegetation zones (rev.) 602 52
“Haya,” Mexico (rev.) 62: 35
“Hayas australes” (rev.) 63: 45
Heliantbostylus 613 32 '
Helicostylis 61: 33
Helietta 64 1§
Henoonia 592 39
Wood 58: 3
Heptacarpus (rev.) 62: 36 i
Hess, I;:nsn‘r W. (art.) 61: 115 63¢
9:04: 1 '

Hevea, Revision (rev.) 603 51 A

Hippocrateaceae, So. Am, (md'ﬁﬁi? -
49 ']
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Hortia 64: 16
Houses, Types in Sudan (rev.) 6o:
60

Huberodendron 59: 14

Humboldt & Bonpland Bignoniaceae
(rev.) 58: 43

Hura crepitans (rev.) 621 44

Hyvranp, Fay (art.) 64: 41

Hypericum Androsaemum (rev.) 64:
52

Thadja Walkeri (rev.) 87: 34
Increment borings, Sections 64: 40
Indian timbers, Trade names (rev.)

58: 44
trees, Growth rings (rev.) 61: 67
Indo-China, Plant records (rev.) 59:
61
Intercellular cavities in rays (rev.)

57:37 '
Isoberlinia, Tanganyika (rev.) 64:

O
Is-thnsms of Tehuantepec, Trees
(rev.) 60: 47
Italian E. Afr., Trees (rev.) 62: 43
Woods (rev.) 61: 69, 70
Ixora, Malaysian (rev.) 63: 45

Facaranda 63: 19
Jamaica, Forestry (rev.) 60: 45
Juglandaceae, Wd. anat. (rev.) 613

70
Juliania, Wood 58: 4

Karwinskia 58t 13

Kenya, Woody veget. (rev.) 60: 59
Kiln-drying schedules (rev.) 57 38
Kramer, PauL R, (art.) 58: 1
Krugiodendron 58: 15

Labatia 593 36

Labiatae, Bolivia (rev.) 643 46

Labordia, Hawaii (rev.) 64: 47

Lacunaria coriacea A. C. Smith, sp.
nov. 58: 31 i

macrastachya (Tul.) A. C. Smith,

comb, nov. 58: 31

Lafoensia glyptocarpa (rev.) 58 39

Lauraceae, Amazon 60: 1
Asiatic (rev.) 63: 46
Australian (rev.) 63: 47
Madagascar (rev.) 60: 59
Revision (rev.) 57: 22
Woods 58: 33
Laurel wood (rev.) 57: 27
Lecythidaceae, So. Am. (rev.) 60:
4
I.eg191minosae, Amazon (rev.) 62: 39
Chile (rev.) 64: 47
Trop. Am. 63: 1
W. Afr. (rev.) 62: 44
Licaria caryopbyllata Ducke, sp.
nov. 6o: g
Lignin distribution (rev.) 64: 53
“Limba’" (rev.) 6o: 61
Limnocitrus (rev.) 62: 43
Linaloe, Mexican (rev.) 64: 44

Linociera (rev.) 60: 47

Lithraea 603 24

Loranthaceae, Siam (rev.) 63: 45
Loxopterygium 60t 25

Lucuma 59: 36

Lyctus beetles (rev.) 59t 62

‘Maclura 61: 34

Macrocatalpa 63 21
Macrosamanea Spruceans (Benth.)
Killip, comb. nov. 63: 6

Madagascar, Lauraceae (rev.) 601 59
Malay, Flora (rev.) 57: 28; 6x: 68

Forests (rev.) 57: 28

Silviculture (rev.) 58: 45

Timber tests (rev.) 64: 48
Malaysia, [xora (rev.) 63 45
Malosma 603 26/
Malvaceae, American (rev.) 60: 47

Vlangrove, Tanganyika (rev.) 61: 69

Manibot, Surinam (rev.) 62: 38
Manilkara 59t 38 .
Marmaroxylon racemosum (Ducke)
R i
Marrinez, MAxnavo (art.) 602 10
Matsi 59 14
Mauria 60: 27 ; ¥ i
Mayas, Plants used by (rev.) 62: 36
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Medicinal plants, Brazl {rgv{k 64: 45
Peru (rev.) 59: §7; 61: 63
Melastomaceae, Yucatan (rev.) 63:
40 :
Meliaceae, Australian (rev.) 58: 47

Menisperms Arrow  poisons

(rev, vl i

"(rev.) 58: 39

"(rev.) 64: 48
ech (rev.) 62 35, 64 44
ev.) 641 44

ev.) 63: 39; 641 43, 44
es 60: 10
V. NiEn

35041 43

(rev.) 57: 20; 612 60
of southern (rev.) 602 47;
03 63 + 40

sCraT

an Rubiaceae (rev.) 64: 47
759 44
65 (rev.) 57: 215 60: 47; 642

anthus (rev.) 624 41

5 50: 38

e, Haroup N, (art.) 64: 29
I 2, Comp. anat, (rev.) 57: 3
Woods 61: 13 %
Morus 612 96

ttoxylon 6o: 29
aima, Plants (rev,) 64: 44

Multiple-entry card key (rev.) 57: 38

Myristicaceae, Notes (rev,) 61 66
Myrsinaceae, Yunnan (rev.) 62: 42

Names, Feonomic plants (rev.) 6o:
bg ) .
Trade (rev,) 57: 39: <8:
“Nargusm"ﬁs:jﬂ‘) i
.::;m:ckupsis 61: 37
New Caledonia, Flora (rey ) 573
New combinations £8: . e
58: 31; 62: 10:
63: 3-8 i s
genus 63: 3

New Guinea, Plants (rev.) 59: 61
Theaceae (rev.) 63: 46
Timber (rev.) 60: §35
New So. Wales timber (rev.) 643 49
New species 58: 255 6o: §; 62: 2¢;
64: 39
varieties 62: 27; 64: 38, 39
Niger, Veget. types (rev.) 57: 33
Nigeria, Ecology (rev.) 631 48
Rain forest (rev.) 503 64
North Am., New trees (rev.) 58: 34
Notbofagus, Chile (rev.) 63: 45
Noyera 61: 38
“Nyalas™ (rev.) 58: 46
Nycticalantbus 64: 18

Ocbroma 59: 15

Ocotea  fragrantisssima Ducke, sp.
nov. 6o: 7

Octomeles sumatrana (rev.) 57528

Ogcodeia 61 39

Oil cells in Euxylopbora 64: 15

“Oiticica” ol (rev.) 58: 40

Olmedsa 611 40

Olmedioperebea 612 41

Ormosia, Brazil (rev.) 60: g1

Pachira 59 4
Pachycormus 603 30
Pacific Islands, Plants (rev.) 63: 46
Sci. Congr. Sixth 58: 5
Palms, Babassti (rev.) 58: 40
Brazil (rev.) 583 39
Cuba (rev.) 60: 46
Gr. Antilles (rev.) 611 57
Uricury wax (rev.) 63: 41
Pampa Central, Arg. (rev.) §8: 43
Pandanus, Bonin 1s, (rev.) 643 48
Papilionaceae, So. Am. (rev.) 603 49,
Pnplga, Archbold plants (rev.) 59t
1
New spp. (rev.) 63: 46
Paralabatia 892 46
Paramignya (rev.) 623 43
Parastemon, Timber (rev.) 58: 46
Paratecoma 63: 22
Parmentiera 63: 23
Perebea 61: 42
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Perforated-card key (rev.) 57: 38
Peru, Check list (rev.) 61: 64;64: 45
Flora (rev.) 57: 23; 642 45
Med. & toxic plants (rev.) 50: §7
Plant names (rev.) 64: 45
Ruiz travels (rev.) 63: 43
Timber tests (rev.) 59: 58
Vernac. names (rev.) 59t 58
Petén, Mayan empire (rev.) 62: 36
Philippine Jour. Botany (rev.) 6x: 66
Jour. Forestry (rev.) 57: 26
pulpwoods (rev.) 59t 60
trees (rev.) 62: 42
woods (rev.) 57: 25
Pilocarpus 64: 18
Pine, Mexican white 60: 10
Monterey (rev.) 57: 31
plantations, So. Afr. (rev.) 60t 59
White cypress (rev.) 592 62
Pines, Mexican (rev.) 58: 35; 64: 43
Pinus radiata (rev.) 57+ 31
Timber tests (rev.) 581 47
Piratinera 61: 43
Pistachia 603 31

Plantae Hintonianae (rev.) 58: 36;

59: 53

Krukovianae (rev.) 591 58; 60: g0

Pleiocarpidia (rev.) 62t 42
Plethadenia 64: 19

Poisonous plants (rev.) 591 §7; 61 63
Poisons, Menispermaceae (rev.) 87:

22
Pollen of Rbus (rev.) 64: 52

Poplar plantations, Arg, (rev.) 58:

42

Poulsenia 613 46
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nov. 58: 30
amazonica A. C. Smith, sp. nov.

grgca:hf?A C. Smith, sp. nov. 58:

r:e:fmsi: A. C. Smith, sp. nov. 581

Plfé'i.rﬂt#.f A. C. Smith, sp. nov. 58}
Quii:gccac, Notes 58: 25

Rain forest, Ecology (rev.) 631 48
Raphides in Raputia 64: 22
Raputia 64 21

Ravenia 642 22 o ;
Rays, Intercellular cavities (rev.) 573

Tg;s of width 59: 51
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